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Particle generation process by crystallization : a multiscale approach.
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Crystallization is a separation and purification process used in the production of a wide range of materials. Many aspects of industrial crystallization have been developed in the past years and have a good scientific basis. Recent developments are in progress such as isolation of polymorphs and resolution of enantiomeric systems, molecular modelling, effect of added impurities on the crystal growth process, use of computed aided fluid dynamic modelling or new methods for crystal characterization. However, new challenges arise from new industrial needs. These developments create research on complicated substances such as drugs or proteins in complicated or new solvents or multi-phase systems and lead to consider what is called “complex media”. 
This presentation gives some examples of crystallization in complex media. Different reactor scales are used as generic tools studying crystal nucleation and growth. 
Scale 1: an original microfluidic device was developed for investigating nucleation rate, growth kinetics, and phase transition of organic crystals in organic solvents (1,2) . This set-up allows to store up to 2000 small crystallization containers (20 to 100nL) and to control precisely their temperature and supersaturation. The case of eflucimibe showing two polymorphs and ibuprofen,in different organic solvents are studied. We believe that this microfluidic system gives new opportunies to study nucleation and phase transition of complex materials.
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Scale 2: in a batch reactor the effect of additives on crystal growth is difficult to study because of the supersaturation evolution. We propose to adapt the constant composition (constant supersaturation) method in a semi-batch reactor, to compare the effect of several additives (3). This study provides insights on the mechanisms governing the inhibition CaCO3 crystallization at local scale, and enable to benchmark several additives.
Scale 3: transposition of the kinetics laws obtained are made at industrial scale with respect to changes in operating conditions. Observations at lab-scale allows to propose laws for governing mechanisms and explains the trends observed at pilot-plant scale.
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