Blood coagulation assay by measuring the kinetics of fibrin generation
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Nowadays the number of patients with bleeding disorders increases sharply, due to one of the coronavirus infection complications – a high risk of thrombosis. Therefore, all adult patients with a confirmed COVID-19 diagnosis are required to receive anticoagulation therapy. Patients need to regularly analyze the blood coagulation system to prescribe a drug therapeutic dose and determine the disorder of the hemostasis system [1].
The process of blood coagulation consists of several stages: primary hemostasis (platelet hemostasis), secondary hemostasis (plasma hemostasis), and fibrinolysis. Such methods of blood coagulation assays, as tests for the determination of activated partial thromboplastin time (APTT), prothrombin time (PT), or international normalized ratio (INR), reflect only the end time of the blood coagulation process, which does not always make it possible to provide sufficient diagnostic and appropriate effective therapy. However, methods that characterize the dynamics of stages of blood coagulation, for example, thromboelastography (TEG), thrombodynamics, thrombin generation test, or impedance aggregometry, can reliably identify the cause of defects of the coagulation process [2]. Nevertheless, existing point-of-care devices analyze only blood clotting times, when methods that assays the dynamics of hemostasis are the most informative and reliable [3].
The present study is aimed to develop a method for characterizing the blood coagulation system by the kinetics of fibrin filament formation. Fibrin is the end product of the plasma hemostasis coagulation cascade, leading to a complete stop of hemorrhage due to blockade of the vessel injury site. The kinetics of fibrin formation depends on the changes in the blood coagulation cascade, so to assess the state of the hemostasis system according to the blood coagulation curve (the dependence of physicochemical properties of fibrin on time). Such a physicochemical parameter of fibrin filaments can be the viscosity of a clot, the size of a large optical sample, or the size of the filament.

The diameter of the fibrin thread is measured in real-time by Qualtor approach, according to the electric current changing in the system, separated by an aperture of a certain size. According to this technique, the measured value of the current flowing in the system correlates with decreasing in the size of the aperture, which is blocked by the forming fibrin filaments.

The developed method for studying the blood coagulation system measures coagulation curves, which are the most reliable and accurate for hemostasis system characterization. Also, a great advantage of the blood coagulation system assay is the possibility of realizing it in point-of-care format, which enables patients to independently analyze the hemostasis.
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