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Identifying biochemical markers for disease is a difficult endeavor. It requires methods that can quantify 

multiple components simultaneous, are high throughput, cost effective and that deliver high precision and 

accuracy. Ideally, the same methods should also be applicable in a routine clinical setting. We and others are 

exploring the potential of matrix-assisted laser desorption/ionization (MALDI) for these applications. We have 

demonstrated that precise results (CVs 1-2%) are achievable under ideal conditions, but that in a practical 

setting, factors such as the selection of internal standard, sample handling and ion suppression all contribute to 

CV’s are more typically 10% or greater. 

We are adopting a non-targeted MALDI profiling approach to quantify the peptides in human tear fluid. Tear 

can be collected non-invasively (1-20 l) and is rich in potential biomarkers, including peptides and proteins.  

MALDI-TOF MS is easy to use, analysis times are short and the approach is sensitive, reproducible and 

potentially quantitative. There are, however, some significant challenges associated with translating data into 

accurate quantitative information.  

In these studies we used a polished glass capillary tube to collect tear directly from the surface of the eye. More 

than a thousand peptides and proteins have been identified in tear fluid and some of these could potentially 

serve as disease markers. Samples were stored frozen until analysis, then dialyzed to remove salts and other low 

molecular weight components. Typically samples were analyzed in replicate using α-cyano-4-hydroxycinnamic 

acid as a matrix.  

With the careful selection and incorporation of internal standards it is possible to generate both precise relative 

and absolute quantitative levels on tear components. However, the complexity of the sample, and the MALDI 

process, make this a demanding task. We demonstrate excellent reproducibility, but also show that several 

factors can have a significant adverse influence on the quantitative accuracy of results. We discuss these factor 

and the limitations that they impose on quantitative MALDI analysis. 

 

 

 

 


