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Abstract

In this paper, Raman spectroscopy was applied to investigate and obtain the spectra of loratadine,
an antiallergic medicine commonly available on the market. The Raman shifts of loratadine API
and excipients in the medicine were theoretically calculated and arranged as well. It was con-
cluded that the Raman spectroscopy could be used to determine the main components of lorata-
dine API and oral preparations quickly and accurately. The characteristic Raman shifts of different
components were defined and their relative intensity was compared: the Raman shift of lorata-
dine at 1084 cm-1was attributed to the C-Cl stretching vibration on the aromatic ring, the charac-
teristic Raman shift of polysaccharide or starch in excipients located at 478 cm-1, and the charac-
teristic Raman shift of magnesium stearate could be found at 128 cm-1. Raman imaging technology
was employed to study the each component content of the medicine in experiments. The data
showed that the commonly available commercial loratadine medicine could mainly be divided in-
to two categories: the Raman imaging of some medicine (class I) showed similar change trend to
the different regions of medicine, and only little difference existed in the relative intensity con-
trast between them. It indicated that the mixture of API and excipients was fairly uniform, and the
relative content of each component in the medicine did not change significantly with the location.
However, the Raman imaging of some medicine (class II) showed obvious differences; especially,
the characteristic Raman shifts of excipients-magnesium stearate and Loratadine according to
different regions of medicine displayed significantly different change trend. And their relative in-
tensity difference varied widely, showing that the relative content of excipient-magnesium stea-
rate in medicine changed obviously. It indicated that the API loratadine mixed with excipients
magnesium stearate was not uniform in class Il medicine on the other hand. The experimental re-
sults showed that Raman imaging technology could vividly characterize the uniformity of the
mixture of API and excipients in commercial oral preparations, which revealed the technological
level of oral preparations production. In addition, the relationship between different kinds of lo-
ratadine and the distribution of components in the medicine was discussed in this paper as well.
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Figure 1. The molecular formula of Loratadine
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Figure 2. The Raman spectrum and attributions of commonly available Loratadine medicine
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Figure 3. The Raman spectra of commonly available Loratadine medicine from different
producers, and the relative intensities of characteristic Raman shifts for each components.
Therein triangles corresponded to loratadine, squares corresponded to excipients-starch/
polysaccharide, and diamonds corresponded to excipients-magnesium stearate
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Figure 4. The Raman imaging of class I Loratadine medicine (a) image of medicine via micro-
scopy (b) Raman imaging (c) Raman spectra, where blue spectrum line corresponded to the blue
region in Raman imaging and red spectrum line corresponded to the red region
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Figure 5. The Raman imaging of class II Loratadine medicine (a) image of medicine via mi-
croscopy (b) Raman imaging (c) Raman spectra, where blue line, greed line, red line and yel-
low line according to the corresponding regions in Raman imaging
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