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Solid solutions are two- or multicomponent, single phase mixtures of solids, typically 
consisting of a polymeric carrier and an active substance (API) in amorphous state. The main 
advantage of solid solutions is the potential to increase the solubility of the API contained. The 
utilization of solid solutions is however complicated by many factors, which prevents its wider 
application. These include among other things the difficulty to determine solubility of the API in 
a polymeric carrier, poor predictability of physical stability as well as the complexity of 
appropriate selection of manufacturing process and its scalability.  

The experimental part is divided in three sections all associated with the technology of 
solid solutions. In the first of them, polymer films containing the API (dabigatran etexilate) were 
applied on glass plates and evaluated by spectral imaging techniques (infrared and Raman 
microspectrometry). Samples containing Kollidon VA64, Povidone K30 and Soluplus as polymer 
carriers, each loaded with 10, 25, 50 and 75 % (w/w) of the API were subjected to the analyses. 
Separated particles of API were detected as a segregated second phase in the samples composed 
of Kollidon VA64 and Soluplus both with 75 % w/w load of the API. 

In the next section, ten different methods were used to process the model API:polymer 
mixture (a 1:2 w/w ratio of febuxostat:Soluplus) into solid dispersions. The influence of the 
method used for the preparation on physicochemical properties of the samples obtained was 
investigated. The samples were analyzed by nuclear magnetic resonance (ssNMR C13), infrared 
and Raman microspectrometry, modulated differential scanning calorimetry analysis of the 
specific surface (BET), a microscopic particle size analysis and dissolution testing. The results 
obtained were then evaluated using principal component analysis and the method of least 
squares-discriminant analysis. The samples produced by spray-drying and hot-melt extrusion had 
the fastest and most similar dissolution profiles, in spite of these samples having very different 
physicochemical properties. 



The last experimental section details the systematic description of the hot-melt 
extrusion process applied to the model mixture (febuxostat:Soluplus, 1:2 m/m). The influence of 
the variable factors of the particular equipment used (ThreeTec ZE 12) on responses associated 
with the course of the process on the one side and with the product quality on the other was 
investigated using design of experiment. Process temperature and screw design were identified 
to be the most important factors in terms of the product quality and the processability. 

The thesis results show that during the initial stages of solid dosage form technical 
development, an innovated approach based on spectral mapping can be used for polymer carrier 
selection. Interesting relationships were found between individual parameters of the 
manufacturing methods and the quality of solid dispersions, which are newly described using 
tools of statistical analysis. Moreover, a comparison of the influence of the method parameters 
during dissolution behavior was described similarly. Latterly, findings on the influence of 
ThreeTec ZE12 HME manufacturing equipment variables can be applied in the advanced 
development stages to improve process or final product quality. 
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