
ICP-MS-based in vivo analytical 
method for engineered nanoparticles



To date,almost all toxicological experiments dealing with nanoparticles
describe the total inhaled, ingested, injected, or dermally applied
dose of nanoparticles and do not investigate absorption or internal
exposure. The internal exposure is that part of the external dose of
nanoparticles that enters the systemic circulation and thus potentially
reaches all organs and tissues.
Potential target organs for toxicity can be identified, by studying
the distribution of nanoparticles over various organ systems preferably
following intravenous administration.
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Push-pull Perfusion Sampling for AgNPs
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Effect of Extraction Flow Rate and Blood Matrix on Extraction 
Efficiency
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Optimized operational conditions

Solid Phase Extraction Sample Loading 

Length of PTFE Tubing 200 cm Flow rate 50 μL min-1

Inner diameter 0.007 inch pH value 7.4

Capacity 0.46 fmole cm-2 Mixing buffer DMEM+10% FBS 

Elution Push-pull Perfusion  

Eluent 2% HNO3 Flow rate 5 μL min-1

Flow rate 400 μL min-1 Dilution factor 10

Sampling frequency 6 h-1 

Analytical performance

m/z 107 m/z 109  

Calibration curve (μg L-1) 1-100 1-100

Correlation coefficient 0.996 0.997

Detection limit (μg L-1) 0.74 0.64

Spike recovery (%)  101 103



In vivo Monitoring of AgNPs in Rat Liver
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