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Elastic modulus 

We used dynamic mechanical analysis data taken from Cassu and Felisberti [1] of 

PVP at 1Hz to obtain the elastic modulus �. We assume that the glassy modulus of PVP 

and PVPVA is the same as PVPVA is a copolymer of PVP. The storage modulus �� was 

described by Equation (S1), which is the analytical solution of Equation (2) from the main 

manuscript for a sinusoidal input of the strain � that is applied in a dynamic mechanical 

analysis. 

�� = �
(�/�)����

1 − (�/�)����
 

 

(S1) 

Here, � is the elastic modulus, � is the viscosity, and � is the time determined from 

the inverse of the frequency of the sinusoidal input of the strain �. The description and 

measurements are displayed in Error! Reference source not found..  

 

Figure S1. Dynamical mechanical analysis result from literature and modeling. Storage moduli at 

different temperatures were taken from Cassu and Felisberti [1] (circles) at a frequency of 1Hz. The 

solid lines correspond to the upper time-Axis and show the calculation from Equation (S1). 

The storage moduli converge at temperatures below 50°C to a nearly constant value 

of ~4 GPa. The time-temperature correspondence principle states that the time and tem-

perature dependencies of the storage modulus �� are the same. This way, �� at low tem-

perature corresponds to �� at low times. Thus, the elastic modulus corresponds to the 
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low-temperature modulus of these polymers, and the elastic modulus � = 4��� was ob-

tained. 

Modeling of all water sorption curves 

  

Figure S2. Water-sorption kinetics in PVPVA(a) and PVPVA-IND ASD films(b) with a drug load of 

0.2 during an RH step 0-0.1 RH(circles), 0.1-0.3 RH (squares), 0.3-0.45 RH (downside triangles), 0.45-

0.6 RH (stars), 0.6-0.75 RH (upside triangles) and 0.75-0.9 RH(hexagons) on the right taken from 

[2],[3]. The solid lines indicate the prediction by the diffusion-relaxation model (Equation (1)) using 

the combination of WLF equation (Equation (8)) and Arrhenius equation (Equation (9)) of the main 

manuscript . 

 

Figure S3. Water-sorption kinetics in PVPVA-IND ASD films with a drug load of 0.5 during an RH 

step 0-0.1 RH(circles), 0.1-0.3 RH (squares), 0.3-0.45 RH (downside triangles), 0.45-0.6 RH (stars), 

0.6-0.75 RH (upside triangles) and 0.75-0.9 RH(hexagons) with data taken from[3]. The solid lines 

indicate the prediction via the diffusion-relaxation model (Equation (1)) using the combination of 

(Equation (8)) and (Equation (9)). 
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