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Meloxicam (MLX), a widely used anti-inflammatory drug, can crystallize as one of four neat polymorphic forms and one hydrated 

form, as reported in the original MLX patent [1]. However, only its commercially available form I and hydrated form IV have their 

crystal structure determined and were obtained in their pure forms by other researchers, with forms II, III and V remaining elusive. 

Recently, having found an admixture of a small amount of form III of MLX in one of the commercially available drug formulations, 

Freitas et al. attempted to obtain pure form III by repeating crystallization procedures described in the patent, but all trials remained 

unsuccessful [2].  

In this contribution we describe our efforts to obtain and characterize three elusive polymorphs of MLX using Crystal Structure 

Prediction (CSP) calculations and various crystallization approaches. Each of the three solid forms required a different approach, 

among which were meticulous and numerous repetitions of examples described in the patent, application of various crystallization 

additives and gel phase crystallization. Crystal Structure Prediction calculations were exploited in two different ways. First, they were 

used to indicate the prevalent hydrogen bonding patterns found in energetically favourable crystal structures of MLX in order to 

rationalize possible crystallization routes. It was found, for example, that form II, identified on the calculated CSP landscape by 

comparison of the experimental and theoretical powder X-Ray diffractograms, display different hydrogen bonding (HB) pattern than 

commercially available form I (Figure 1). This led us to perform crystallization experiments using nitrogen-containing heterocycles as 

additives [3] and gel phase crystallization with a hope to re-direct the crystallization route from form I to the three elusive polymorphs.  

 

Figure 1. A comparison of HB pattern present in the known form I of MLX and elusive form II found from the CSP calculations. 

 

The second way of exploiting CSP calculations was to characterize the obtained polymorphs of MLX, in combination with NMR 

crystallography approach. All of the elusive polymorphs of MLX crystallized as microcrystalline powders, which excluded a 

possibility of characterizing them with single-crystal X-Ray diffraction. Instead, solid-state NMR under very fast magic angle 

spinning conditions and PXRD diffraction were used to guide the calculations, identify crystal structures of the elusive polymorphs on 

the CSP landscape, as well as to validate the calculated structures. The presented results are a step towards understanding a fine 

interplay between the crystal structure and the method of crystallization of elusive polymorphs. 
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