EXPERIENCE OF DEVELOPMENT AND USE OF SPECIALIZED SOFTWARE INTENDED FOR AUTOMATED ANALYSIS OF ALGINATE STRUCTURES
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The work is devoted to the problem of three-dimensional reconstruction of alginate capsules and their subsequent analysis. The results of the software are shown and the main stages of its work are described. They include such image processing operations as filtering, segmentation, morphological operations, classification, construction of Hough space with the subsequent analysis stage.
Research in the field of cryo-freezing of tissues for the purpose of their subsequent use is one of the most important and promising areas of modern science. The use of various methods of bioengineering should provide long-term storage of cells, tissues, organs, etc. for the purpose of subsequent implantation. Therefore, the development of hardware and software for this area is a significant multidisciplinary task [1].

It is necessary to take into account the fact that the development of such software products is a very distinct process. In addition, there is a huge amount of specialized equipment, processes, and reagents, which exceedingly affect the results of the study. Therefore, the development should directly consider all these features.

 One of the most interesting tasks is the use of microspheres (alginate capsules), obtained in a variety of ways, to preserve live cells encapsulated inside. This task was set by us for investigation.

As a result of the research, the software was developed for the three-dimensional reconstruction of alginate capsules with encapsulated cells [3-4]. This software allows using a set of fluorescence microscopy as input data. Three-dimensional software reconstruction of the alginate structure is performed using this data set. As a result, positioning and classification of encapsulated cells is carried out (fig. 1). This is done by using sequential-parallel image operations. These operations are both the usual filtering steps and specialized segmentation blocks of the alginate capsule and cells. They also include the steps of building an alginate capsule using the Hough Transform.
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Figure – Alginate capsule: A – microscopic image;

B – result of three-dimensional reconstruction

Thus, the experience of developing hardware, which is intended for three-dimensional reconstruction and subsequent analysis of alginate structures, is considered. The obtained results show great opportunities that are opened by the software product, which, in turn, allows for a comprehensive analysis of the micro-objects understudy for the purpose of subsequent sampling of the optimal storage conditions. The perspective of the work is the implementation and testing of the results in other laboratories.
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