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Abstract
Spectroscopy offers a unique bridge between the life sciences and the archaeological record, enabling molecular‑level insights into both contemporary disease and ancient practices. In this talk, I will show how vibrational and chemical spectroscopies can be applied across radically different contexts to answer questions of diagnosis, preservation, and pathology.
In the first part, I will focus on a contemporary clinical application: the use of attenuated total reflectance (ATR) infrared spectroscopy for malaria diagnosis. I will describe a clinical trial conducted in Papua New Guinea evaluating ATR spectroscopy as a rapid, reagent‑free method for detecting malaria from small blood samples. By capturing disease‑associated biochemical fingerprints, this approach aims to complement or replace conventional diagnostics in resource‑limited settings.
In the second part, I will turn to ancient biomaterials and present recent work on Egyptian mummification that uses multi‑modal spectroscopy and chemical imaging to reconstruct embalming practices directly from preserved tissue. By combining infrared spectroscopy, chromatography, and synchrotron‑based X‑ray techniques, we demonstrate that a first‑century child mummy was treated with engineered liquid salt preparations rather than dry mineral packing. Elemental mapping reveals stratified penetration of calcium, sulphur, potassium, and chlorine into the dermis, while synchrotron powder diffraction identifies syngenite as a diagnostic marker of aqueous calcium–potassium sulphate systems. These results provide direct chemical evidence for sophisticated embalming recipes and establish a transferable analytical framework for reassessing mummification technologies across time and place.
Together, these case studies illustrate how spectroscopy can illuminate both modern global health challenges and ancient technologies, underscoring its power as a unifying analytical tool across disciplines.

