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Introduction

engineering
First, we investigated the compaction behavior of the most t ypical pharmaceutical excipients mixture (placebo) conta ining lactose monohydrate (LM), microcrystalline cellulo se (MCC),
silicum dioxyd (SiO2) and magnesium stearate (MgSt) using ¢ ombined small- and wide-angle X-ray scattering (SWAXS). In general, this method is becoming an increasingly important
technique in pharmaceutical solid-state characterizatio n". Issues, such as polymorphism in crystalline materials, st ability and nanostructure of amorphous states, total inner surface in
controlled-release formulations, stability and ageing fo rmulations can be addressed using this technique. The infor mation obtained using SAXS greatly expands the scope of
conventional powder diffraction techniques. Particular a dvantageous is the simultaneous observation of nano scale ( SAXS) and atomic scale (WAXS). Further method developmenti s a
direct coupling with differential scanning calorimetry (D SC). With the introduction of high-brilliance laboratory S WAXS systems (Hecus S3MICROpix andS3MICROcaliX) the analy  sis time

has been greatly reduced, and hence the method can be applied to quality screening and process analytical technology (PA T). Furthermore, examples will be presented for technologi cally
relevant systems, such as polymorphic forms of active ingre dient pentoxifylline, compactness of granulate and amorph ous formulations of their components. The results show that an
analysis of robust SAXS parameters, such as total inner surf ace, scattering power intensity and average correlations | ength, can provide valuable information regarding granula te
compactness and dissolution behavior in correlation with t ablets hardness. Moreover, SWAXS/DSC analysis provides ad  ditional data concerning API thermal property and purity co ntrol.

Method and Instrumentation
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granulated (=) and for twice granulated placebo mixture tablets total inner surface (Si~K2/Q). (D) the average correlations length (L). I
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SAXS: representative spectra. Transmission normalized 'SWAXS/DSC cooling scan of Pentoxyfilline.
scattered intensity comparison of placebo tablets (prepared with WAXS: spectra comparison of: a) 1- placebo powder mixture, 2- al Here we see no reversible crystalline peaks
the same amount of the placebo mixture) exposed to the three first tablet milling granulate, 3-second tablet miling granulate atter cooling procedure. Thus, API stays
different pressures. and, 4- representative tablet spectra. aun) amorphous.
The small-angle X-ray scattering (SAXS) results show a clea  r connection between the tablet's hardness and robust param eters, such as inner surface, total absolute scattering pow er, Porod
exponent and correlations length. Better tablet compressi bility correlates with lower tablet hardness due to a higher correlations length, lower total inner surface and lower tr ue contact area.
Thus, the method presents a potential tool for forecasting t he tablets’ compactness behavior using the SAXS analysis of corresponding output granulates. Simultaneously, wide-a ngle X-ray
d

scattering (WAXS) does not affect the polymorphic state due to observed “fingerprints” of the material. Furthermore, a SWAXS/DSC coupling makes the analysis of nanostructural an
calorimetric effects, phase transitions, reactions in sol id powder possible in the course of a single experiment. Henc e, it represents a good method for API quality and purity cont rol.
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