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The synthesis of cocrystals, solids that combine several different molecular entities within the 

same crystalline lattice is a rapidly growing branch of supramolecular chemistry, bringing the 

engineering of new crystalline forms to a higher level of refinement and versatility compared 

to single-component molecular solids [1]. Through identifying reliable crystal engineering 

strategies, cocrystallization technology offers versatile avenues for the design and preparation 

of new solid forms that have tunable physical properties [2]. Modulating the properties of 

crystalline solids through engineering of their supramolecular interactions promoted 

remarkable advances in several areas of chemistry. Such a remarkable tool, however, has been 

so far applied for the development of advanced materials mainly by using small molecules. 

 
Recently, we used crystal engineering strategies for obtaining cocrystals made from small 

molecules and polymers; this latter class of materials has so far been sidestepped in crystal 

engineering efforts, mostly owing to the overwhelming difficulties related to their 

crystallization. Specifically, we reported how the cocrystallization of polyethylene glycol 

generates solids with enhanced thermal stability without compromising the mechanical 

flexibility of the polymer, while isomorphous replacement of one of the cocrystal components 

enables the formation of solid solutions with melting points that can be readily fine-tuned over 

a practically wide temperature range [3]. 

This presentation has particular focus on the effect of preparation techniques on the solid-state 

characteristics of such materials investigated by advanced XRD and novel atomic resolution 

direct HoloTEM imaging and simulations [3,4]. Some relevant examples already available in 

literature will be also mentioned, and our most recent results will be presented. 
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