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Terahertzpulsedspectroscopy (TPS)is a recentlydevelopedquick, simple,andversatiletechniquefor analyzingthechemicalcompo-
sition andphysical form of a wide rangeof solid, liquid, andgaseousmaterials.PortableTPSsystemsusingroomtemperaturesources
anddetectorscannow readilyaccessthe’terahertzgap’ with broadbandcoveragefrom 50 GHz to 4 THz (1.3cm
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). For
thefirst time theuniquepropertiesof terahertzradiationcanbereadilyexploitedin spectroscopy andimaging.
TPSaccesseslow energy transitionsincluding large-amplitudetorsionalvibrations(intra-molecular),intermolecularinteractionssuch
ashydrogenbonding,molecularrotations,andphononbands. For solids it is often uniquelysensitive to the amorphous/crystalline
state,hydrationor water content,andpolymorphicform of the material. This hasallowed us to presenta detailedinvestigation of
thepolymorphsof the importantdrugcompoundsranitidinehydrochlorideandcarbamazepine.Full exploitationof TPSrequiresnew
spectrumlibrariesfor identifyingmaterials,evaluationof chemometricalgorithmsfor quantitativeanalysis,andtechnicaldevelopments
includingaccessoriesfor non-contactonlinesamplingin real-time.
Recentdevelopmentsin TPSwill bepresentedincludingexamplesfrom a databaseof terahertzabsorbancespectrafor commonmateri-
als. Theuniqueterahertzsignaturesof targetchemicalsarecomplementedby thehighly transmissive propertiesof commonpackaging
materialsincludingmany plastics,allowing new samplingstrategiesto beconsidered.Quantitative studiesdemonstratehow multivari-
ateanalysisof terahertzspectrawith establishedspectroscopicsoftwarecanyield valuablemulti-componentinformationaboutactive
ingredientsandexcipientsin pharmaceuticalraw materialsandproducts.


