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Baranovsky D. M. Hardware and software complex formonitoring and
control of the glycemic profile. — Qualifying scietific work on the rights of the
manuscript.

Dissertation for the degree of a candidate of teeahrsciences in specialty
05.11.17 "Biological and medical devices and system Vinnytsia National
Technical University, Vinnytsya, 2019.

The dissertation presents the results of studiesdcease the information
content of the process of monitoring and managemieglycemic profile in patients
with type | diabetes mellitus by developing a methaodel and hardware and
software complex. The basis of the artificial p&asris the bio cybernetic concept of
the hardware-software complex for monitoring andnagement of the glycemic
profile, characterized by three basic prerequisité® first process of changing the
glycemic profile is one that is self-regulating pim the mode of special indicators in
the process. The secondary premise is that traditiosulin therapy functions as an
artificial regulator that connects in parallel teetnatural and corrects defects in the
body. The decision maker for managing the patiegiysemic profile is the doctor
who performs it, receiving relevant glycemic datanally, the third prerequisite that
distinguishes the hardware and software complexrfonitoring and managing the
glycemic profile from the artificial beta cell ieé presence of biomedical feedback,
which performs the functions of controlling the ipat's response to insulin therapy
and generates suggestions and recommendationfi@cton and support blood
glucose is normal. The complex is intended for elaion of acute conditions, first
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of all, in patients with diabetes mellitus type itlwlabile disease, who are under
treatment in hospital. Labile diabetes charactdrizg frequent hypoglycemia, coma,
and some others conditions, are considered to lmeoderate diabetes. At the same
time compensation of carbohydrate metabolism irh quatients is supported only
against the background of administration of anggigrdrugs. For patients with labile
diabetes, it is very difficult to predict what thext level of glucose will be - low or
high. This leads to the fact that it is difficutirfthe doctor to take this situation under
control, but even more difficult to normalize ih most cases, such cases result in
hospitalization, when only in a hospital settingi ¢ae doctor pick up the type of
emergency room at which blood glucose levels wal iormalized as soon if that
possible. In addition, when diagnosing and treatingatient with type | diabetes,
along with direct signs of the disease, there @ablem of psychological nature,
which, unfortunately, has a significant impact dme toverall effectiveness of
treatment and requires at least its formulation ewmdluation, and at most - the
development of measures and the means to solke &.rule, all existing devices and
systems use non-invasive blood glucose methodshwise only one way to obtain
information about physical phenomena that correlatéh blood glucose. But the
practice has proved that this information is nobvwegh, due to the complexity of
taking into account the influence of the environmand other unforeseen factors,
which are connected not with glucose concentrabahwith other reasons.

A mathematical model of the process of monitorimgl amanagement of the
glycemic profile of a patient with type | diabetess been developed for the first time
on the basis of an improved mathematical model af. NDavis, which has been
improved in the part of minimizing the time deldytloe signal on changes of insulin
dose from 5 - 15 minutes to 3 - 4 minutes by cam@us monitoring of glucose
biosensor monitoring and blood glucose adjustmeitser ingestion. Created a
method of determining the psychological persondliztatus of a patient as a
mandatory component of the medical-diagnostic mecef severely ill type |
diabetes has been developed. Combined method atariog and determining the
level of glucose in human blood is proposed, preskmy a set of methods for
determining the level of glucose in the air exhalgdthe patient, a method for
evaluating emotional stress according to the patenmeof the photo method of
similarity of the form of the photo to the exemplgratterns, which are completely
consistent presented, interactive process, assessiithe physiological parameters
of the glycemic profile, provides continuous andnmaring and management of the
glycemic profile of the patient. It be experimehtagstablished that to create a
biosensor measuring glucose that will meet the detl of required characteristics is
possible only on condition that such a biosens@nisntegral multi sensor. Further
development was achieved by the complex of funatiazapabilities of existing
devices such as Artificial Beta by supplementingvith new features. It is also
proposed to expand the structure of the ArtifidBdta system by introducing a
psychological support unit.

Keywords: beta-cell, diabetes mellitus, monitoring, glycemizardware-
software complex, artificial beta-cell.
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