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Traditionally, ball-milling (BM) is the most often used method to prepare drug-amino-acid 

(AA) co-amorphous mixtures. The aim of this study was to produce co-amorphous drug-AA 
mixtures using spray-drying (SD), as a scalable industrially relevant preparation method. This 
study provides a comparison between the two preparation methods. The three basic AAs used 
in this study were arginine (ARG), histidine (HIS) and lysine (LYS). Mixtures of indomethacin 
(IND) and each of the AAs were prepared at a 1:1 molar ratio. These mixtures were dissolved in 
(i) Ethanol and water; and (ii) Acetone and water, each to give 250 ml of final solutions. The 
ethanol and water mixtures contained of 95%, 90%, 80%, 60%, 40%, 10% and 5% (v/v) ethanol. 
The acetone and water mixtures contained 85%, 70%, 55%, 45%, 30% and 15% (v/v) of 
acetone. The concentration of IND-AA in the solutions varied from 1.92 mg/ml to 51.4 mg/ml, 
depending on the aqueous AA solubility and the solubility of IND in the organic solvent. SD of all 
mixtures was performed. For the ethanol-water samples, SD conditions were: inlet temperature: 
140 °C; outlet temperature: 90 °C; atomizing air flow rate: 667 l/h; drying air flow (nitrogen): 40 
m3/h and feed flow rate: 9 ml/min. For the acetone-water samples, the inlet temperature was 
decreased to 135 °C and outlet temperature was 75 °C. BM was performed at 30 Hz for up to 
60 minutes. Molecular order, thermal analysis and salt/partial salt formation of the IND-AAs 
mixtures were investigated by x-ray powder diffraction, differential scanning calorimetry and 
infrared spectroscopy respectively. Using SD as a preparation method, all IND-AA mixtures 
could be converted to co-amorphous forms, depending on the solvent mixtures used. In contrast 
only IND-ARG could successfully be converted to a co-amorphous form by BM. SD is thus the 
preferred method for sample preparation to produce co-amorphous forms.  
 


