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     In the past few years, novel applications of, and sampling approaches for elemental mapping 
via Laser Ablation – Inductively Coupled Plasma – Mass Spectrometry (ICP-MS) have been 
emerging in cellomics, metallomics and proteomics. Simultaneously, efforts in the development 
of new aerosol transport setups have accelerated, and the metrics related to the initial aerosol 
dispersion within the ablation cell and the aerosol dispersion induced by difusion and turbulence 
are being improved [1,2]. These new applications and sampling approaches clearly benefit from 
better detection limits and higher sample throughput associated with low-dispersion ablation 
cells. Novel applications include the quantification of trace elements within structures no larger 
than the beam size, such as single-celled organisms. In a first study, the model organism 
Scrippsiella trochoidea, a photosynthetic dinoflagellate (unicellular protist), was exposed to Cu 
concentrations at 12 different levels, ranging from 0.5 to 100 µg/L. The cells were treated with a 
critical point drying protocol, transferred from a polycarbonate membrane to a carbon stub and 
sputter-coated with a Au layer for scanning electron microscopy (SEM) analysis. After SEM 
analysis, ~100 cells of each population were individually ablated using a single-point ablation 
protocol. The approach allowed not only the mean concentration of Cu in the cell population, but 
also the Cu distribution in the entire population across different exposure levels to be evaluated. 
These results complement synchotron radiation confocal X-ray fluorescence (XRF) micro-
imaging results of individual cells at the sub-cellular level, captured and manipulated by optical 
tweezers for in vivo analysis [3]. 
     A second topic that will be presented, is the implementation of faster scanning rates, in 
combination with low-dispersion cells and the combined effect on the lateral resolution in the 
scanning direction in nuclide distribution images of crytomed tissue sections. In this context, we 
highlight the current fundamental and technical limitations imposed upon current 
instrumentation, such as the data aquisition rate and transport efficiency. We view this 
information to be of interest due to the current limitations on the throughput, which inhibit LA-
ICP-MS to be broadly deployed as a diagnostic tool. The examples addressed comprise high-
resolution (5-20 µm spot size) mapping of a mouse tissue section doped with a C-X-C chemokine 
receptor type 4 lanthanide [165Ho] fluorescent probe and the cisplatin (PtCl2(NH3)2)) distribution 
in peritoneal tumor nodules after intraperitoneal chemoperfusion. Both examples demonstrate 
the value of higher lateral resolution in LA-ICP-MS.  
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