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Abstract

Introduction: Because of their unique properties, magnetic nanoparticles have attracted the attention of many
researchers in various fields. The stabilization enzyme on functionalized magnetic nanoparticles, with the
maintenance of free protein activity and optimal stability, have been developed by various surface modification
technigques. This review focused on the methods for modification of iron magnetic nanoparticles and their
application to stabilize protein.

Methods: Among the published valid articles, 51 articles were selected from various scientific databases
between the (2000-2016) years. The papers were evaluated for biological, physical and chemical synthesis
methods, advantages and limitations of synthesis methods, application of surface modification and enzyme
fixation on iron oxide nanoparticles. Precisely analyzing of papers, the most suitable method was investigated for
the synthesis of nanoparticles and the use of nanoparticles was summarized in the biomolecules fixation process.

Conclusion: Co-precipitation method is an easy way to prepare magnetic nanoparticles of iron with a large
surface and small particle size, which increases the ability of these particles to act as a suitable carrier for
enzyme stabilization. Adequate modification of the surface of these nanoparticles enhances their ability to
bind to biological molecules. The immobilized protein or enzyme on magnetic nanoparticles are more stable
against structural changes, temperature and pH in comparison with un-stabilized structures, and it is widely
used in various sciences, including protein isolation and purification, pharmaceutical science, and food
analysis. Stabilization based on the covalent bonds and physical absorption is nonspecific, which greatly limits
their functionality. The process of stabilization through bio-mediums provide a new method to overcome the
selectivity problem.

Keyword: Biological molecules immobilization, Magnetite nanoparticles, Surface modification, Protein,
Enzyme.

This paper should be cited as:
Salmani MH, Mikaie M, Torabizadeh H, Rahmanian R. Application of magnetic iron oxide nanoparticles in
stabilization process of biological molecules. J Shahid Sadoughi Univ Med Sci 2017; 25(4): 287-99.

*Corresponding author: Tel: 02156276022, email: htoraby@alumni.ut.ac.ir


https://jssu.ssu.ac.ir/article-1-3992-en.html
http://www.tcpdf.org

