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During various steps of bio-aerogels synthesis such as solvent exchange or supercritical drying, 

unwanted shrinkage of the gel matrix can take place, thereby deteriorating the unique properties 

of the final aerogels. Here, we experimentally investigate into the shrinkage of whey protein 

hydrogels during solvent exchange in pure ethanol using the combination of three different 

techniques: (i) spatially resolved Raman spectroscopy for in situ analysis of the radial 

concentration profiles of water, ethanol and proteins together with a (ii) conventional camera 

for real time monitoring of the diameter change of the gel. Furthermore, (iii) the compressive 

strength of the gel cylinders during solvent exchange is evaluated using a universal testing 

machine. For gel cylinders with a diameter of 10 ��, we report most of the shrinkage takes 

place in the first 90 ��� of solvent exchange. Up to this point, solvent exchange is detected 

only in the outermost layers of the gel. Parallel measurements of compressive strength of the 

entire gel show an increase by a factor of three during this period, which likely stops further 

shrinkage. After completion of solvent exchange, we report a non-homogeneous density 

distribution of the protein matrix: the gel shows a compactification of its matrix that is 

especially pronounced in its center.  
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