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Accurate subcellular ablation with 
minimal thermal damage.
4′,6-diamidino-2-phenylindole (DAPI) 
fluorescence (460 nm) unchanged in 
stained HeLa cells after laser sampling
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Microscopy-guided subcellular analysis 
with femtosecond infrared laser ablation and on-line electrospray post-ionization for high resolution accurate mass spectrometry
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Mass spectrum with lipids and lipid fragments from direct 
sampling of whole adherent HeLa Kyoto cells
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Signal rise and decay in gas system measured by 
ablation of rhodamine B from red marker pen. Signal 
magnitude and decay times remain constant with 
transfer distance
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Raster scan of Rhodamine B deposit with pre-etched voids
- Irradiation duration 1 ms / pixel
- 150 fs pulse width
- Injection time 100 ms on Q Exactive™ Focus

Sample stage for 35mm cover slip mounted samples, with 
independent positioning of inlet. Here shown with and 
without mounted venturi gas ejector. Ultrashort pulse sampling
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Spectrum from high-power ablation of desiccated mouse 
liver (approx. 1000 µm3)

Targeted sub-cellular ablations of HeLa Kyoto cells  

Ablation

Remote femtosecond NIR laser 
sampling without resonantly 
absorbing matrix yields LDI-type 
breakdown products in the high 
fluence regime (>60 J/cm2)
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Feature resolution down to 3 µm3

Ideal LOD <10 pg (<20 fmol)
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Conclusions

Flexible design gives access to multiple ionization modalities including 
IR-LDI, IR-MALDI, IR-ELDI and IR-MALDESI

• A mass spectrometry sampling interface built on a widefield microscopy platform
• Precise subcellular ablation acheivable, guided by fluorescence microscopy
• Allows on-line point targeting or full-raster imaging mass spectrometry experiments
• Pico- to femtosecond ablation for efficient material transfer and minimal damage to surrounding areas
• Detection of endogenous small molecules and lipids

Gas injector for Ion MAX 
housing as used in imaging 
demonstrations

Microscope purpose-built for targeted laser sampling
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Femtosecond pulsed NIR ablation 
with accurate galvo targeting
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Independent positioning 
of objective, sample and 
gas inlet

Inverted widefield microscope with 
exchangeable objectives and light source

Aerodynamic material transfer 
through gas entrainment
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Sample injection 
with optional 
electrospray 
post-ionization

Driving gas (N2)

Venturi ejector

Q Exactive™ Orbitrap™ 
Mass Spectrometer

Gas transfer interface
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