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Abstract 
One of the main limitations on the effectiveness of Active Pharmaceutical Ingredients (APIs) is their low solubility in water 
resulting in low oral bioavailability. To improve this, one of the proposed solution is cocrystallization with compounds 
known as Generally Recognized As Safe (GRAS) 1. APIs cocrystals are composed of two molecules in the same lattice 
bonded by noncovalent bonds2. 
This work addresses the structural study of lamotrigine and oxyresveratrol cocrystals formed by mechanosynthesis. Ethyl 
maltol, isonicotinamide, and nicotinamide were used as GRAS coformers. 
Mechanosynthesis often leads to the formation of crystals too small for single-crystal X-ray diffraction (SCXRD) hence 
finding structural information is an extremely hard task. 
3D electron diffraction is the most suitable to solve this task with some unique advantages in the analysis of small 
crystals. In 3D ED single crystal diffraction data of structure solution quality can be collected on grains as small as few 
hundreds of nanometres3,4,5. Thanks to a new generation of single electron detectors this kind of experiment can be 
performed in low dose, therefore beam sensitive crystals like organics do not amorphized during the duration of the 
experiment. With the knowledge obtained from the crystal structure, modifications can be made during the intermediate 
crystallization steps or to the final compounds which can be crucial for the commercialization of APIs. 
Our preliminary results show changes in the unit cell parameters of the newly formed cocrystals with respect to their initial 
precursors which indicate that the process of cocrystallization was achieved. 
PXRD has been performed to cross-check the structure derived with electrons diffraction. Despite submicrometric crystals 
size and a strong stacking disorder their unit cell parameters were successfully determined and used for further crystal 
structure elucidations. 
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