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Background: Exposure to inorganic arsenic has been associated with cancer and serious 

injury to almost every organ system in the body including the brain. Once arsenic compounds 

have been absorbed, they are processed via a metabolic pathway in the liver and converted 

into many different types of inorganic and organic species including arsenite (As3+), arsenate 

(As5+), dimethylarsinate (DMA) and monomethylarsomate (MMA). It is generally known 

that the inorganic forms of arsenic, such as As3+ and As5+, are more toxic than the organic 

arsenic, such as DMA and MMA. Identification of arsenic species in human urine has been 

used as a measure of exposure to inorganic arsenic. The purpose was to develop and validate 

a fast analytical method to quantify arsenic species by using high performance liquid 

chromatography with inductively coupled plasma-mass spectrometer (HPLC-ICP-MS).  

Methods: Standards were prepared by mixing As3+, As5+, MMA and DMA standards with 

known concentrations. Urine samples and controls were filtered through 0.22 μm filter, 

diluted with water (1:10) and injected to HPLC-ICP-MS (PerkinElmer Flexar & NexION 

350X). Methane was used in the universal cell of ICP-MS to remove polyatomic interference 



on arsenic. The run-time was 5 minutes per injection with baseline resolved chromatographic 

separation.  

Results: This method shows linearity over the calibrator range, r2>0.999 (2.3-80 g/L for 

As3+, 2.7-80 g/L for As5+, 2.4-80 g/L for MMA and 3.4-80 g/L for DMA). Intra-assay 

imprecision (%CV) was less than 4.6% and inter-assay imprecision was less than 7.1% at two 

different concentrations: 20, and 80 g/L. There was no carryover observed in this assay, 

with the high concentration of 80 g/L. To evaluate accuracy, pooled urine was used as a 

matrix to spike with different arsenic species. The recoveries were 94~105%, 89~111%, 

88~96% and 94~101% for As3+, As5+, MMA and DMA, respectively. A correlation study was 

performed by using 20 patient specimens. Comparison of the results obtained by 

HPLC-ICP-MS to those by the current in-house method utilizing hydride generation-atomic 

absorption spectrophotometry (HG-AAS) showed good correlation for As3+, MMA and DMA 

(r2 values>0.92).  

Conclusion: The method demonstrated fast and acceptable performance for arsenic 

speciation in human urine. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


