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• Model-based tool developed to assist in development of RP-HPLC analytical methods 9 

• Model derived from Van’t Hoff equation and linear solvent strength correlation  10 

• Quick and robust optimization of selectivity and time of analytical methods 11 

• Easy to use tool for the creation of RP-HPLC analytics 12 

 13 
Abstract 14 
The analytical description and quantification of peptide solutions is an essential part in the 15 
quality control of peptide production processes and in peptide mapping techniques. Traditionally, 16 
an important tool is analytical reversed phase liquid chromatography. In this work, we develop a 17 
model-based tool to find optimal analytical conditions in a clear, efficient and robust manner. 18 
The model, based on the Van’t Hoff equation, the linear solvent strength correlation, and an 19 
analytical solution of the mass balance on a chromatographic column describing peptide 20 
retention in gradient conditions is used to optimize the analytical scale separation between 21 
components in a peptide mixture. The proposed tool is then applied in the design of analytical 22 
reversed phase liquid chromatography methods of five different peptide mixtures. 23 
 24 
Keywords: Reversed Phase; Van’t Hoff Equation; Mathematical Model; Model-Based Design; 25 
Peptide Analytics; Peptide Mapping. 26 
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1. Introduction 29 
Peptides have been gaining more and more importance as pharmaceutical agents. This means 30 
that the quantification and analytical characterization of crude and pure peptide solutions has 31 
become an essential part of the development of production processes. Furthermore, the primary 32 
structure of larger pharmaceutical proteins (such as monoclonal antibodies and fusion proteins) is 33 
often tested via peptide mapping analysis. In both cases, reversed phase liquid chromatography 34 
(RP-LC), often combined with mass spectrum analysis, provides an essential analytical tool 35 
In this work, a model-based approach describing peptide retention is developed and used for the 36 
optimization of an analytical RP-LC step. To our knowledge, these steps are today developed 37 
using a trial and error methodology. These are based mostly on the expertise of the 38 
chromatographer, and thus lack robustness. Many parameters can affect the quality of an 39 
analytical RP-LC method: the stationary phase material, the temperature, the flowrate, the 40 
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