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Development of micro crystalline sponge method using microED
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The crystalline sponge (CS) method is a technique for the 3D structural analysis of organic
molecules without the need for crystallization and has contributed to the efficient analysis of small
amounts of samples. This technique enables single-crystal X-ray structural analysis of samples in
ng scale by using CS crystals encapsulating guest molecules.

However, there is a strong demand for analysis with even smaller sample volumes, both in
industry and academia. Conventional CS crystals are in the tens to hundreds of um size range, but
it is expected that the amount of soaked sample can be significantly reduced by reducing the crystal
size. In this study, a new crystalline sponge method was developed with micro-size CS crystals of
less than 1 pm. As the photon flux is insufficient for this crystal size using synchrotron radiation X-
ray sources, the microED method, which uses electron beams with stronger interaction with
molecules, was used. By acquiring and integrating electron diffraction data from some micro CS
crystals encapsulating guest molecules, the host framework of micro CS and the structures of the
encapsulated 4',7-Dimethoxyisoflavone and Nile Red were successfully observed.
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