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Development of crystallization conditions for obtaining crystalline particles of
co-crystals with desired quality
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The relationship between operation conditions of crystallization and solid
phase properties for multicomponent crystal was investigated using cucurbit[7]Juril (CB7) which is
available for inclusion compound as a model compound.

In the case of CB7 hydrate, which is composed of CB7 and water, we found that the solid phase
depends on the temperature and amount of solvent (water) during the crystallization. Furthermore,
the solid phase which is precipitated by anti-solvent crystallization was characterized by XRD and
DSC. As a result, specific clear peaks derived from the crystal and particle growth were observed
when the mixing ratio of anti-solvent was less than 10%, This means that a region where CB7 hydrate
was precipitated as the crystalline particles was found on the phase diagram of CB7. These results
indicate that crystallization conditions were obtained to produce CB7 hydrate, which is one of the
multicomponent crystals, as the crystalline particles.
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Figure 1 Structure formulas of CB73.
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CB7 |ipa  Table 1 Mixing ratio between CB7 saturated
agueous solution and 1PA.
30°C  CB7 CB7 saturated CB7
IPA Run aquoes solution: saturated aqueous  IPA [d]
IPA solution [g]
20 1 9.5:05 0.95 0.050
CB7 IPA 2 9:1 9.0 1.0
Table1 3 8:2 0.80 0.20
4 7:3 0.70 0.30
5 5:5 5.0 5.0
SEM 6 1:9 1.0 9.0
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Figure 2 XRD spectra of CB7 particles
XRD Obtained by evaporative crystallization
under (a) room temperature and (b) 90°C.
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Figure 3 SEM images of CB7 particles obtained by various
suction strengths: (a) 0 kPa, (b) 240 kPa and (c) 360 kPa.

Figure3 : o

CB7

i g @ i e
90°C Figure 4 SEM images of obtained CB7
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FigureSb-d Figure 5 (a) CB7-water-IPA ternary phase diagram at 30°C.
SEM images of precipitates obtained by anti-solvent
AC crystallization. (CB7 sat. ag. solution : IPA=(b) 9.5: 0.5, (c) 9:

1,and (d)5:5).
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AC Fi_gure6 SEM _image of CB? solid phf.-lse. (a) 130
min, (b) 390 min after addition of anti-solvent.
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CB7 IPA Figure 7 SEM image of CB7 solid phase. CB7
=9:1 saturated agueous solution : IPA = (a) 9 : 1 and
(b)5:5.
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Figure 8 Conceptual diagram of ternary phase
diagram including the solubility curve of
amorphous for CB7-Water-1PA.
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Figure 9 Effect of mixing ratio of CB7 saturated
agueous solution and IPA on XRD spectra.
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Figure 10 Effect of mixing ratio of CB7 saturated
agueous solution and IPA on median diameter
measured by DLS.
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