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Abstract

Raman spectroscopy combined with machine learning is uniquely suitable for
characterizing the total biochemical composition of complex biosystems. A
great potential of this novel approach for diagnosing various diseases have
been documented.!.2 In this presentation, we will discuss the development of
a novel, noninvasive screening tests for Alzheimer’s disease (AD) based on
Raman spectroscopy of blood® and saliva.# Near infrared (NIR) Raman
hyperspectroscopy coupled with advanced multivariate statistics was utilized
for differentiating patients diagnosed with Alzheimer’s disease, other types of
dementia and healthy control subjects with more than 95% sensitivity and



specificity. Using an animal model allowed for conducting longitudinal studies
of disease progression within a few months and evaluate the potential of the
diagnostics at the early, presymptomatic stages of the disease.5 A proof-of-
concept for the diagnosis of Sjégren’s disease based on saliva analysis has
been also demonstrated.¢6 The method effectively distinguished Sjdgren’s
disease patients from healthy controls and radiation patients. This approach
was also utilized successfully for Duchenne Muscular Dystrophy detection in
blood serum of mice.” Raman microspectroscopy of individual red blood cells
was demonstrated to differentiate patients with Celiac disease relative to
healthy controls.8 A great potential of Raman spectroscopy empowered by
artificial intelligence as a universal, noninvasive, rapid, and inexpensive
approach for biomedical diagnostics will be discussed.
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