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earned his master’s degree in biomedical 
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2016. He performed his doctoral research 
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Protein crystallization is of major importance in several domains 
such as structural biology and pharmacy. Indeed, good quality 
protein crystals are a necessity for protein structure determination 
by X-ray crystallography. If proteins are administered as medication 
this is often in the form of crystal suspensions. Notwithstanding its 
importance, protein crystallization is still an elusive process. It 
consists of two steps: first a nucleus is formed, followed by growth 
of this nucleus into a crystal. Nucleation at the start of the 
crystallization process determines important characteristics of the 
resulting crystals like the number, size, morphology and polymorph. 
Nucleation also underlies aggregation processes observed in diseases 
such as Alzheimer and cataract.  
However, predictions from classical theories do differ significantly 
from experimental results. Although it is known that different mass 
transport regimes will dramatically influence the crystallization 
process the exact mechanisms are still poorly understood. High 
mixed shear flows have been known to increase nucleation. To 
systematically investigate the influence of shear flow on protein 
crystallization, a novel microfluidic device was developed. We found 
that even low to moderate shear rates can dramatically increase the 
nucleation rate. We also tested the influence of shear on 
polymorphism during the nucleation of a pharmaceutical compound. 
In the conditions we tested, shear flow didn’t affect the polymorph 
selection, suggesting that the kinetics and not the thermodynamics 
of the process were influenced. Additionally, the inherent stochastic 
nature of nucleation makes it difficult to predict when and where a 
critical nucleus will appear. Moreover, the small size of the nucleus 
prohibits direct observation. We used 3 new analytical techniques 
(THz waves, Brownian microscopy and confocal depolarized dynamic 
light scattering) and investigated their potential in detecting 
nucleation at an early stage. Finally, the structure from the 
peroxiredoxin protein from Sulfolobus islandicus was determined. 
The structure determination process of this protein consisted of 
different steps: first crystallization conditions were determined and 
optimized, in the next phase X-ray diffraction data were collected 
on these crystals and finally the structure was modelled using 
molecular replacement followed by refinement.  The results were 
published and added to the “Protein Data Bank”. 
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