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B-XRD1128 - Observation of dehydration behavior
of a drug substance using TG-DTA and XRD-DSC

Introduction

Hydrate crystals maintain their structure when water is taken into the crystal, but the crystal structure changes or
becomes amorphous when the crystal water is lost. There is a correlation between crystal structure and physical
properties, and it is important to understand the phase transition behavior due to changes in humidity when controlling the
quality of hydrates. Measuring the weight reduction of the sample while heating the hydrate by TG-DTA, the amount of
desorbed water can be determined. In addition, if the hydrate is heated and the X-ray diffraction is measured by XRD-DSC,
the dehydration temperature and the state after dehydration can be determined. Here, we investigated the dehydration
behavior of a hydrated drug substance using TG-DTA and XRD-DSC.

Measurements and results

The antiallergic drug nedocromil sodium (NS) is known to take amorphous, anhydride, monohydrate and trihydrate. Figure
1 shows the TG-DTA measurement results of NS trihydrate. It was found that the first weight reduction is equivalent to two
molecules of water and the second weight reduction is equivalent to one molecule of water, per molecule of drug
substance.
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Figure 1: TG-DTA measurement result of NS trihydrate

Figure 2 shows the XRD-DSC measurement results of NS trihydrate measured in N, gas (27°C, 3 %RH) atmosphere. The
XRD profile changed at the endothermic peak around 70°C, corresponding to the first weight reduction, and 170°C,
corresponding to the second weight reduction, respectively. From the results of TG-DTA and XRD-DSC, it was found that
the first change in TG-DTA is a crystal phase transition from trihydrate to monohydrate, and the second change is a crystal
phase transition from monohydrate to anhydride.
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Figure 2: Results of simultaneous XRD-DSC measurement of NS trihydrate.
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Related products

SmartLab

Advanced state-of-the-art high-resolution XRD system powe
red by Guidance expert system software

Smartlab Studio Il

Windows®-based software suite

SmartLab Studio Il

Windows-based software suite for Rigaku's X-ray diffractom
eters
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SmartLab SE

Highly versatile multipurpose X-ray diffractometer with built
-in intelligent guidance
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