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Abstract: Lithium salts, used as a treatment for major depressive disorder, pose a risk of toxicity
when administered chronically, making real-time monitoring of lithium concentrations in patients'
blood essential. Laser-induced breakdown spectroscopy (LIBS), known for its rapid analytical
capabilities, is widely used in elemental analysis. By combining LIBS technology with Partial

Least Squares (PLS), quantitative analysis of lithium was conducted on 45 clinical blood samples.



PLS quantitative models were constructed separately for plasma and whole blood matrices, and
model parameters were optimized through five-fold cross-validation. The results showed that the
model based on the plasma matrix exhibited superior predictive performance, with a predictive
coefficient of determination of 0.992, a predictive root mean square error of 0.204 ng/mL, and a
relative standard error of 2.14%. LIBS technology offers a new possibility for rapid detection and
assessment of clinical blood lithium, with promising application prospects.
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Fig.1 Schematic diagram of laser-induced breakdown spectroscopy (LIBS) device
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Fig.2 Preparation steps of sample and overall experimental procedures for blood lithium detection
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Fig.3 Full spectrum image of whole blood sample along with the spectral band regions containing
characteristic lines of Li element
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Fig.4 Root mean square error (RMSECYV) of cross-validation of (A)PLS-Plasma LIBS model and

(B)PLS-Whole Blood LIBS model based on partial least squares (PLS) with different numbers of latent
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Table 1 Comparison of application validation results of PLS quantitative model and atomic

absorption spectroscopy (AAS) results
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