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Recent advances in tissue engineering are expected 
to produce regenerative medicines in which iPS cells 
and mesenchymal stem cells are differentiated into 
nerve cells, which can be transplanted into areas 
where nerve degeneration by caused amyotrophic 
lateral sclerosis and dementia have taken place.
However, to conduct safe and high-quality 
regenerative medical procedures, it is essential to 
remove undifferentiated cells, and select only good 
quality nerve cells. 
We focused on Raman spectroscopy, which allows 
non-invasive molecular analyses. 
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･Raman spectroscopy enabled non-invasive
visualization of dynamic changes in lipids and
nucleic acids associated with neurogenesis at a
molecular level without staining.
・Combining Raman spectroscopy with EdU, a small
molecule, has made it possible to visualize the
distribution of functional molecules with living cells
intact.
･Raman spectroscopy is a promising new molecular
imaging technique because it can analyze the
differentiation state of cells in real time. Lipids
serve an important function as biomembrane
components, signal molecules, and energy sources,
but they have been difficult to analyze. If the lipid
quality (lipo-quality) can be evaluated by Raman
spectroscopy, this method is expected to be
applicable not only to the quality control of
differentiated nerve cells but also to the elucidation
of the pathophysiology of neurodegenerative
diseases and the screening of novel therapeutic
agents for neurodegenerative diseases.
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Raman spectroscopy enabled non-invasive visualization of molecules forming neurites in neural cells
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Lipid-derived Raman bands increase with neural differentiation.
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Neurite extension was observed PC12 cells using neuronal differentiation induction media.
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Phospholipids accumulate in neurites as PC12 cells undergo neuronal differentiation
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A Raman spectrometer is a device that irradiates a sample 
with a laser and examines the type and state of a 
substance from the generated Raman scattered light. 
Non-contact and nondestructive, molecular structure 
analysis, crystallinity evaluation, residual stress analysis, 
etc. are possible.
As for the Raman spectrometry, the application in the 

field of medical department, pharmacology is expected as 
well as the field of life sciences without using a 
fluorescent probe and the antibody because the analysis 
at the molecular level is possible.


