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• Deeper to the sample

• Less damage to the sample



Deeper into the sample

Pellicer and Bravo (2011)
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Deeper into the sample

IR light



Less damage to the sample

IR light UV light



Less damage to the sample

IR light

• No UV light

• Excites only ROI



1-photon experiment
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Mealiea D. et al. (2020)
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1-photon experiment

excitation emission



1-photon vs 2-photon experiment
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1-photon vs 2-photon

focal plane



1-photon vs 2-photon

waiting for …



2-photon

excitation emission

Denk et al. – ref 9. (1990)

• High average (peak) power
• High NA
• Short pulse duration
• Low repetition rate



2-photon
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2-photon hardware – laser source



2-photon hardware – objective

• High NA
• High WD
• Large FOV
• High transmittance



2-photon hardware

Bruker Ultima Leica Stellaris 8



2-photon experiment

• IR light
• Only ROI excited
• Penetration depth

BFP-encoding mTagBFP2-Lifeact-7 plasmid
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2-photon experiment

Mealiea D. et al. (2020)

• Lower resolution
• Broader exaction spectra
• Less photons
• Photobleaching

BFP-encoding mTagBFP2-Lifeact-7 plasmid

[nm]



2-photon – standard imaging

Zikmundova M.

3D tissue engineered skin construct



2-photon – standard imaging

Kala D.

Fluorescein – blood flow through cranial window



2-photon – photoactivation

Jennings et al. Nature 2019, Deisseroth Lab, Stanford

Activation of social-stimuli responsive neurons is linked to feeding behavior



2-photon – resonant imaging

Calcium waves in cardiac muscles

G. Ellis-Davies, Mount Sinai School of Medicine New York



2-photon – volumetric imaging

Volumetric imaging through cranial window

M. Goard et al., eLife 2016, Sur lab, MIT



2-photon – flexibility

Automated stage correction – API

E. Scheer, Cori Bargmann Laboratory, Rockefeller University 



What next …

Prakash Kara lab, U.Minnesota

3-photon fluorescence imaging IEM

Label-free techniques
• Autofluorescence
• Raman (CARS, SRS)
• Second Harmonic Generation (SHG)
• Third Harmonic Generation (THG)

Spinning disk with Brillouin modality IPHYS



10. – . 11.12. 2025 Mechanical characterization of biological 

samples using correlative methods

- registration open

September 2026 Advanced Course on Preclinical Imaging

- registration in 2025

upcoming events 2025!



For future development, we need YOU!
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bioimaging.fgu.cas.cz

www.czech-bioimaging.cz
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