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After attending this presentation, attendees will learn information about a laser ablation method for the 
analysis of biological matrices bone, teeth, and plant matrices by HR-ICP-MS as well as the possible use of 
elemental composition in addition to isotope ratios for sourcing bone, teeth, and plant matrices. 

This presentation will impact the forensic community and/or humanity by demonstrating a fast and reliable 
elemental analysis of biological matrices using LA-HR-ICP-MS is presented. LA analyses will reduce the 
sample consumption and avoid tedious digestion procedures and how to source matrices like bone, teeth and 
plants as well as showing how elemental composition of biological matrices could provide higher discrimination in 
addition to isotope ratios for sourcing. 

Elemental analysis of glass and paint by ICP-MS and LA-ICP-MS have shown to provide a very high 
degree of discrimination between different sources of manufacturing of these materials. There has also been 
an interest in the application of elemental analysis by these sensitive methods to the analysis of biological 
matrices such as bones, hair, nail, teeth and plants. Isotope ratio analyses of several elements have also been 
used as geological markers, making possible the investigation of the origin of bones of human remains1-3 and 
of plant material.4-5 Trace element content could provide a high degree of discrimination for the sourcing of 
bones and marijuana plants in addition to the use of isotope ratios. Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS) is one of the preferred techniques for elemental analysis since it can provide excellent 
sensitivity, accuracy and precision of the analysis. The use of a sector field High Resolution (HR-ICP-MS) system 
offers the resolution of polyatomic interferences improving the detection of trace elements is complex matrices 
such as bones and marijuana samples, in addition to improving the detection limits over a quadrupole based 
ICP-MS device. By coupling a laser ablation (LA) system for solid sampling, the sample preparation steps and 
the destruction of the sample are reduced significantly. The advantages and disadvantages of coupling LA to the 
HR-ICP-MS are presented along with a comparison of the analytical data retrieved from solution and LA- based 
analyses. 

The Standard Reference Materials (SRMs) NIST 1486 (bone meal), 
NIST 1400 (bone ashed) and NIST 1515 (apple leaves) were analyzed to develop and evaluate an analytical 
method for these matrices by HR- ICP-MS and LA-HR-ICP-MS. For this work a high resolution sector field 
instrument (Element 2) from Thermo Electron Co., Bremen, Germany and a Nd:YAG laser operating at 266 nm 
from CETAC, USA were used for the analysis of the SRMs and the bone and marijuana samples. The method 
for solution analysis was developed and validated in terms of sensitivity, accuracy and precision while 
additional parameters were taken into account for the LA method (spot size, carrier gas, repetition rate, and laser 
energy). Humerus and femur bone samples from different individuals and marijuana plant samples from different 
growing regions were analyzed with this developed method. The resulting significance of elemental analysis of 
these biological matrices for sourcing purposes is presented. 
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