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Heparin is a highly sulfated linear glycosaminoglycan which is widely used as an anticoagulant in medicine for 

the formation of blood clots. Excessive levels of heparin in the body can lead to severe circulatory diseases [1]. For this 

reason, it is very important to monitor the level of this drug in the blood during surgery and its regular use. From the 

structural point of view, it is a highly sulfated and negatively charged linear polysaccharide [2]. This property can be 

successfully applied for the development of an analytical systems for sensitive heparin determination [3]. 

Methods that are currently used for clinical heparin detection are not specific for heparin and there are loads of 

analytical interferences. These drawbacks led to a need for a new analytical system that is specific for heparin. Some of 

the techniques that are adapted for detection and analysis of heparins are nuclear magnetic resonance, mass spectrometry, 

electrophoresis, high-performance liquid chromatography and size exclusion chromatography. In addition to these 

methods, some of the new techniques can be adapted for heparin detection. The examples of those include fluorescent 

probes and gold nanomaterial labelled sensors. In this work, we presented two new methods for negatively charged 

heparin determination in the presence of negatively charged colloidal gold nanoparticle (GNP) solution  [4]. 

First analytical system relies on the aggregation of negatively charged colloidal GNP solution in the presence of 

positively charged polymer poly-L-lysine (PLL). Stable GNP solution is red color and the local surface plasmon resonance 

(LSPR) maximum is registered at a wavelength of 520 nm. Visible color changing to blue color and LSPR peak shifting 

to a wavelength of 650 nm can be observed after the PLL induced aggregation of GNP solution. Heparin as a negative 

molecule interacts with positive PLL and stabilizes the GNP solution. 

Second analytical system for the heparin detection relies on the application of Quartz Crystal Microbalance with 

Dissipation (QCM-D) where real-time interactions of heparin or GNP with premodified sensor disk were registered. The 

first part of the layer consists of primarily immobilized positively charged PLL. After that, a mixture of heparin and GNP 

solution is added. Since heparin more likely interacts with PLL than GNP, the layer itself can be easily characterized by 

the difference in heparin concentration.   
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