
Raman Spectroscopy Coupled with Machine 
Learning as a Universal Tool for Disease 
Diagnostics 
 
 
Igor K. Lednevᵃ, Bhavik Vyasᵃ, Nicole Ralbovskyᵇ, Elena Ryzhikovaᶜ, 
Lenka Halamkovaᵈ, Oleksandr Kazakovᵉ, Neil Gildener-Leapmanᶠ, Lisa 
Galatiᶠ, Khoa Ngoᶠ, Ana Khatiashviliᶠ, Melinda Larsenᵍ, Dzintra 
Celminsʰ, Paula Maloneʰ, Earl A. Zimmermanʰ, Eric Molhoⁱ, Cay 
Anderson-Hanleyʲ, Ewan C. MacNayᵏ 
ᵃ Department of Chemistry and Center for Biophotonic Technology and 
Artificial Intelligence (CeBAI), University at Albany, State University of New 
York, Albany, NY, USA 
ᵇ Analytical Research and Development, Merck, North Wales, PA, USA 
ᶜ Stoke Therapeutics, Bedford, MA, USA 
ᵈ Texas Tech University, Lubbock, TX, USA 
ᵉ Department of Physics, University at Albany, SUNY, 1400 Washington 
Avenue, Albany, NY, USA 
ᶠ Division of Otolaryngology Head and Neck Surgery, Albany Medical 
College, Albany, NY, USA 
ᵍ Department of Biology and The RNA Institute, University at Albany, SUNY, 
Albany, NY, USA 
ʰ Alzheimer's Center and Movement Disorders Program, Department of 
Neurology, Albany Medical Center, Albany, NY, USA 
ⁱ Parkinson's Disease and Movement Disorders Center, Albany Medical 
Center, Albany, NY, USA 
ʲ Department of Psychology and Neuroscience, Union College, Schenectady, 
NY, USA 
ᵏ Behavioral Neuroscience, University at Albany, SUNY, 1400 Washington 
Avenue, Albany, NY, USA 
 
 
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.1, 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 blood3 and saliva.4 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 Sjögren’s disease based on saliva analysis has 
been also demonstrated.6  The method effectively distinguished Sjögren’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.7 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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