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This work is focused on time dependent elastic deformation, the
viscoelasticity. An original experimental methodology was m) Four strain rate levels: 0.001 to 1s?

developed to characterize the viscoelasticity of the tablet in the s Four excipients: G(t) =G, |1+ z g-e_TLi
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®) Prony series parameters were manually adjusted in order to obtain in
the simulations the same apparent linear elastic constants as in the
experiment

=) For each strain rate, the viscoelastic behavior of the tablet can be approximated by an
apparent linear elastic behavior. The apparent elastic constants are determined for each
strain rate ( Young’s Modulus (E), Poisson’s ratio(v), Bulk modulus(K), Shear modulus(G) ).

Results
Experimental assessment of viscoelasticity Prony series and modeling
=) Values of the quasi-static moduli (strain rate 0.001 s1) m) Exemple of prony series parameters
Starch MCC Glac ACP Gi Ki Ti (s)
100MPa | 200MPa 100MPa | 200MPa 100MPa | 200MPa 100MPa 200MPa
Gquasistatic(MPa) 237 £ 1| 253+ 2| 540+ 8| 739+ 5| 1760+ 17|2060 + #| 4082 + 17| 3079 + 22 MCC 200 MPa 0.1990 0.0377 0.03
Kquasistatic(MPa)| 649 + 3| 729+ 1| 1344 + 19|2331 + 6| 2857 + 26|3738 + #| 5330+ 19| 3959 + 24 0.0540 0.0107 0.3
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mm) Comparison of numerical and experimental results
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m=) Evolution of G and K = Deviatoric part more important but we can’t neglect the Prony series make it possible to represent numerically the viscoelastic
volumetric part for the viscoelasticity behavior of pharmaceutical tablets

Conclusion
mm) Development of an original methodology to characterize the viscoelastic properties independently of the other time dependent properties.

mm) Application to classical pharmaceutical excipients: quantitative determination of the viscoelastic behavior

mm) Prony series make it possible to include the viscoelasticy in FEM simulation : good agreement between simulations and experimental data
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