TERAHERTZ PULSEDSPECTROSCOPYOF PHARMACEUTICAL MATERIALS

D. A. NEWNHAM, P. F. TADAY, D. D. ARNONE, and M. PEPPER;TeraView Limited, 302/304 Science
Park, Cambridge, CB4 OWG, United Kingdom.

Terahertzpulsedspectroscop (TPS)is a recentlydevelopedquick, simple,andversatiletechniquefor analyzingthe chemicalcompo-
sition andphysicalform of awide rangeof solid, liquid, andgaseousnaterials.PortableTPSsystemsaisingroomtemperaturesources
anddetectorsannow readilyaccesshe’'terahertajap’ with broadbandoveragefrom 50 GHzto 4 THz (1.3cm™* to 133cm™!). For
thefirst time the uniquepropertief terahertzadiationcanbereadily exploitedin spectroscopandimaging.

TPSaccessebow enegy transitionsincluding large-amplitudetorsionalvibrations(intra-molecular) jntermoleculaiinteractionssuch
as hydrogenbonding, molecularrotations,and phononbands. For solidsit is often uniquely sensitve to the amorphous/crystalline
state,hydration or water content,and polymorphicform of the material. This hasallowed us to presenta detailedinvestigation of
the polymorphsof the importantdrug compoundsanitidine hydrochlorideand carbamazepinerull exploitation of TPSrequiresnev
spectrumiibrariesfor identifying materials gvaluationof chemometrialgorithmsfor quantitatve analysis andtechnicaldevelopments
includingaccessoriefor non-contacbnline samplingin real-time.

Recentdevelopmentsn TPSwill bepresentedncludingexamplesfrom a databasef terahertzabsorbancspectrafor commonmateri-
als. The uniqueterahertzsignatureof targetchemicalsarecomplementedby the highly transmissie propertiesof commonpackaging
materialsincluding mary plastics,allowing new samplingstratgiesto be considered Quantitatve studiesdemonstratéow multivari-
ateanalysisof terahertzspectrawith establishedpectroscopisoftwarecanyield valuablemulti-componeninformationaboutactive
ingredientsandexcipientsin pharmaceuticalaw materialsandproducts.



