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Surface Structural Analysis of Supported Lysozyme by Using Time of Flight  
Secondary Ion Mass Spectrometer Equipped with a C60Cluster Primary Ion Source

Masahiro KUDO��, Nobuhiko KATO��, Satoka AOYAGI��,

ABSTRACT�The knowledge of the structural changes of proteins caused by chemical reactions or other 
factors such as pH conditions are of great importance in the development of various medical devices as 
well as in the basic biomolecular studies of biopolymers. The direct analysis of such structural changes 
with spectrometric approaches, however, is, in general, quite difficult or restricted. In this study, 
time-of-flight secondary ion mass spectrometry (TOF-SIMS) with a C60 primary ion source, which is 
well-known as an extremely sensitive surface structural analysis method, was applied for the study of the 
partial structure of proteins. The model sample used is lysozyme supported on an aminosilanized 
ITO-coated glass electrode. The newly developed data analysis method of TOF-SIMS spectra, which is 
based on the information theory, revealed that the observed characteristic protein peaks are ejected from 
a specific surface portion of the protein molecule. These results show that TOF-SIMS can provide 
information on the configuration of protein molecules on the substrate and can be used for the analysis of 
the partial protein structure and its changes due to various chemical environments.
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