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Figure 1 Photomicrographs of the IMC crystalline product obtained from each anti-solvent: (a) 0 mass% NacCl aq. solution

(Pure water); (b) 5 mass% NaCl aq. solution; (¢) 10 mass% NaCl aq. solution; and (d) 20 mass% NaCl aq. solution presented

by Wada et al.?”
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Figure 2 Schematic diagram for process of recovering the
purity of aggregates by reslurry.
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Figure 3 Images of (a) appearance taken by optical
microscope and (b) cross section taken by SEM of obtained
crystalline particle.
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Figure 4 XRD powder patterns of the agglomerate particles
(a) before and (b) after applying the reslurry operation.
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Figure 5 Comparison of the model and the experimental data
using the NaCl concentration as a function of time in the
reslurry process.

Table 1 Properties of the crystalline particles before reslurry
operation.

Agitation speed durng  Area average Porosiry” Initial content
crystallization [rpm] size d [mm] [-] of NaCl [wt%]

Run | 500 298 0.79 52
Run 2 1000 1.61 0.83 91
Run 3 1500 127 0.86 102
Run 4 2000 0.94 0.86 116

Rwi A 600 298 0.79 71"
Run B 600 1.40 0.79 73"

“ Porosity measurement was conducted for the particles after reshury.
" The percentage of NaClmass to dried particles.
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Figure 6 Changes in the removal ratio for each crystalline
agglomerate prepared via crystallization with various
agitation speeds and the calculation results from the model.
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Figure 7 Influence of particle size on reslurry rate coefficient.
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Summary

Spherical crystallization produces agglomerated crystalline particles, which has been attracting attention
improve particle handling. The previous study reported that indomethacin (IMC) a-form crystals, which is usually
cotton-like crystal, were formed spherical crystalline agglomerates through the liquid-liquid phase separation
(LLPS) by using NaCl as an entrainer. However, the NaCl and the mother liquor in which the crystallized
substance was dissolved are usually trapped inside the agglomerated particle as an occlusion, resulting in a
significant decrease in purity. Therefore, removing the mother liquor including the NaCl from crystalline
agglomerated particles is important to improve crystal quality.

Conventionally, reslurry that is diffusive washing operation is empirically used to remove the mother liquor
trapped in the particles. Since particles determine the removal rate of the mother liquor during the reslurry
operation, investigation of the influence of the particle properties on removal of the mother liquor from the particles
is required to recover the purity.

The purpose of this study is investigation of the particle design for the effective removal of mother liquor based
on the quantitative evaluation of mother liquor discharge during reslurry operation. In this study, an anti-solvent
crystallization system that involved an IMC-acetone—NaCl aqueous solution was used. The reslurry was
performed using particles of various sizes prepared by controlling the agitation speed during crystallization.

It was found that the removal ratio of the mother liquor from the crystalline agglomerates was affected by the
particle size. The relationship between the particle size and the reslurry rate was determined by evaluating the
reslurry rate coefficient using kinetic analysis. The results showed that the reslurry rate was strongly dependent on
the particle size. Consequently, we revealed a design strategy of crystalline agglomerated particles obtained by

crystallization for improving the reslurry rate.



