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Al-Enhanced Hyperspectral Raman Imaging for Label-Free
Molecular Characterization of Alzheimer’s Disease

ICube Laboratory, Strasbourg, France

The IPP team of the ICube laboratory at Strasbourg's civil hospital is offering a 5/6-
month internship (starting Feb-March 2027) on the theme of "Biomedical Optics".
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DOI : 10.1038/542003-021-01981-x
Background and Objective:
Raman microscopy provides label-free, non-invasive molecular analysis of biological tissues. However,
extracting clear information from complex hyperspectral Raman images with overlapping spectral
signals remains a challenge. This 6-month internship aims to acquire Raman images of Alzheimer’s
single cell culture models (2D cells and 3D organoids) and develop a machine-learning analysis pipeline.
Raman spectroscopy tracks Alzheimer's progression by capturing unique molecular "fingerprints" of
misfolded proteins like amyloid-beta and tau. It also detects distinct shifts in surrounding membrane
lipids and nucleic acids without requiring destructive dyes or chemical labels. The student will process
hyperspectral datasets to isolate, quantify, and map key biochemical components (lipids, proteins,
nucleic acids) across samples.
l. Data Preprocessing: Acquire hyperspectral Raman data, remove fluorescence background,
and build a reproducible cleaning pipeline.
Il Machine Learning & Mapping: Apply unsupervised ML (clustering, dimensionality reduction)
to deconveloute spectra and produce spatial biochemical distribution maps.
Il. Validation: Compare Raman-derived molecular maps against standard biological reference
methods (e.g., histology or immunostaining).

Candidate profile: Master 2, motivated student in Photonics/Optics, Biomedical Imaging, Biophysics,
or Image Processing, with skills in microscopy and spectroscopy techniques, and an interest in handling
biological samples. Prior experience with Raman spectroscopy, hyperspectral imaging, or deep
learning is an advantage. Strong programming proficiency in Python or MATLAB is essential.

The internship location is at the ICube laboratory in Strasbourg. There will be an opportunity to
continue this Master's internship into a PhD thesis in collaboration with Yale School of Medicine, USA.
If you are interested, please contact Hamideh SALEHI (hsalehi@unistra.fr).
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