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DEVELOPMENT OF A DESIGN RESEARCH FOR DETERMINING THE QUALITY
INDICATORS OF POTENTIAL API. 1. NEWLY SYNTHESIZED SUBSTANCES FOR
PRIMARY PHARMACOLOGICAL SCREENING

N. Bevz, V. Mishchenko

THocmitine 3pocmanns y ceimi AiKapcoKux 3acobié CUHMEMUYHO20 NOXOOJICEHHS 0OYMOBIIOE NOULYK, YLIeCnpsmo-
8aHULl CUHME3 I YapMaKono2iuHi O0CIOHNCEHHs. HOBUX OIOI02IYHO AKMUBHUX peyosuH. Bemanoenenns 6yoosu peuo-
BUHU I 8UBUEHHS (DI3UKO-XIMIYHUX GIACMUBOCHEL NOMPEOYE UKOPUCMAHHS HU3KU Memoois I eunpobyeams, sKi 00-
380JIAI0Mb OMPUMAMU PEHOBUHU 3 «PAPMAKONEUHOI0 AKICIIOY 8ice Ha emani cunmesy nomenyitnux APIL 3uina 6
no0aANbLUIOMY YMO8 CUHME3Y, PO3UUHHUKIE 0151 KPUCIATIZAYIT MOWo Modice npu3eecmu 00 3MIHU NPOQINo OOMIUOK
ma ix KitbKOCMI, 00epHCAHHS THUUX NOTIMOPGHUX MOOuiKayill, i30Mepie Mowjo i 6HACTIOOK Yb020 — 00 3MiIHU
Gapmaronoziunux enacmueocmei. /s 3anodicants ybomy 6UMo2U 00 cyOCmanyiil, wo nepedaromucst st gap-
MAKONOSTUHO20 CKPUHIHZY MAIOMb OYmu YHI(DIKOGAHUMU.

Mema. Memoio pobomu ¢ y3azcanvhenHs 6i0oMocmel Wooo Memooié 6CMAHOBIEHHS. CIMPYKmMYpU i ¢hizuxo-
XIMIYHUX 81ACMUBOCMEN HOBUX OIONOCIUHO AKMUSHUX PEUOBUH, OYIHKA IX 8IONOBIOHOCMI (PapMaKoONeuHUM UMO-
2am 00 aKocmi i opmyn0eanus 0606 A3K08UX UMO2 00 CIandapmu3ayii ynepuie CUHMe308aHUX PeYOSUH Ol
ix nepedaui Oni npoeedeHHs. NEePEUHHO20 (DAPMAKONOSIHHO20 CKPUHIHEY V U2IA0i CMPYKMYPU NEPEUHHOZO
«cepmuixamy siKOCmi».

Mamepianu i memoou. /{51 uKoHAHHA OOCTIONCEHD BUKOPUCMAHO 30ip Ma aHANI3 OAHUX, HABEOEHUX Y CYYACHIN
HAyKo8ill Aimepamypi ma 0OKYMeHmMax pe2yiamopHux OpeaHis.

Pe3ynomamu. Busnaueni 8i0nogioHicms 00Caiodicens 3i 6CMAHOBIEHH CMPYKMYPU 8nepule CUHMe308aHUX pe-
YOBUH (hapMaKonelHumM NOKAZHUKAM AKOCMI cYOCMAHYill, 3anponoHO8arH0 CIMpPYKmypy «cepmugixamy ix sKoc-
miy, GUOIIEHO OCHOBHI NPUHYUNU 3a0e3neYeHHs CMADITLHUX NOKA3HUKIE sikocmi npu cunmesi ADL
062z060pennsa. O0tpyHmogano 0608 ’s3K08e 8UHAYEHHS O/ enepuie CUHMEe308AHUX PeUO8UH MAKUX NOKA3HUKIB
K MeMnepamypa WiaejieHusl, pO3UUHHICMb )Y PO3UUHHUKAX PI3HOL nonspuocmi (MinogineHocmi), eremenmuul
CKIa0 ma/abo MoaeKyIApHa maca. 3 Qizuxo-XimiuHux memooie 006086 szxkosumu € Y@-, I4-, i ax minimym [IMP-
CHeKmpOCKONisl, OJisl 6CMAHOGLEHHS. YUCTOMU 0008 SI3KOBUM € BUKOPUCIANHS X0Uua 6 00HO20 3 Xpomamozpagi-
unux memooie — TLIX 3 euxopucmannsm pewosun-ceiokis, abo BEPX/MC (nepesasicho, 0CKitbKu Kpim uucmomu
0036071€ OYIHUMU KITbKICHUL 6MICI PeYOSUHU Ma NPOPIiiL OOMIULOK).

Bucnoexu. Y3azanvneni nioxoou 0o ocobnugocmeil 6CmanosieHHs 6y006u | 8UGUEHHS 61ACMUBOCHel HOBOL CU-
HME308aHOI peyosunU 3 nepeddauy8anoi 0ioI02IYHOK AKMUGHICIIO 3a OONOMO2010 I3UYHUX, IZUKO-XIMIYHUX §
XiMIYHUX MemoOis. Yuigikosano memoou ecmanoeienns 0yoosu BAP, axi noguicmio xapakxmepuszyiomes CmMpyK-
mypy, Haoarms iHGOPMAyiro Wooo YUCOMU | KITbKICHO20 8MICHY CRONVKU HA NEPEUHHOMY emani hapmaxono-
2IYHUX 8UnPo608y8aHb. Budineno 0CHOBHI npunyunu 3abesnedenHs CMAabilbHUX NOKA3HUKIE AKOCMI 8 cuHmesi
nomenyitinux ADI

Knrouosi cnosa: akmuenuil papmayesmuunuii inepedicHm, CmaHoapmu3ayis, sumocu 00 Kocmi, Ou3ain 0oci-
0oiceHb, Memoou AHANI3Y
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1. Introduction

The range of new active pharmaceutical ingredi-
ents is constantly updated due to the synthesis of new
substances, the improvement of the molecules of existing
medicinal substances by studying the products of their
metabolism, the pharmacological properties of isomeric
and polymorphic modifications, etc. [1-3]. The Chemical
Abstracts Service registration system contains infor-
mation about 138 million organic and inorganic sub-
stances described in literature since the beginning of the
XIX century [4]. More than 7,000 potential active sub-
stances for efficiency and security are thoroughly
checked at various stages of the life cycle, requiring an

18

average of 10 to 15 years [5—7]. The search for and de-
velopment of new innovative medicines is the only way
to improve the effectiveness of pharmacotherapy and
remains the key driving force of the global pharmaceuti-
cal market. Every year, pharmaceutical companies bring
dozens of new drugs to the market, investing heavily into
the research. Thus, according to the European federation
of pharmaceutical industries and associations (EFPIA),
€ 36.500 million was invested in 2018 for R & D in Eu-
rope only, and the number of specialists engaged in
pharmaceutical development reached 115,000 people [3].
In 2016, global BAS development was expected to be
about $35.2 billion worldwide, with an estimated growth
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of up to $71 billion by 2025 [4]. During 2014-2018 the
world pharmaceutical market was brought innovative
medicines by manufacturers of USA — 125, Europe — 67,
Japan — 34, other countries — 41 [8].

The first stage of the search of new biologically
active substances (BAS), which can later be used in med-
ical practice, is their synthesis, synthesis products are
transmitted for pharmacological screening, which in-
cludes the study of specific activity and acute toxicity.
The choice of a leader substance to establish a specific
pharmacological action on various disease models in
laboratory animals compared to known drug preparations
and subsequent pre-clinical trials of substance [9]. For
biological screening and pharmacological research, syn-
thesized substances must have a proven structure with
certain physical and chemical properties [10].

It is known that only 1-2 from several hundred
chemical substances that have been screened are select-
ed in in-depth studies [11], therefore, all screening
substances may not normally be subject to Pharmaco-
poeia standardization and fully meet the requirements
of real API [12]. One of the problems of potential API
is the involvement of classical organic chemists into the
search for potential API, which does not fully under-
stand the importance of pharmacopoeial approaches to
the quality of API candidates. And it is necessary to
understand, that at reproduction of synthesis in the
future should be maximally reproduced all conditions -
not only amount of incoming substances, temperature
and time of reaction. The same should be solvents —
both those used in synthesis, and for recrystallization.
All this can affect not only the output of the final sub-
stance, but also some of its characteristics as the shape
and size of crystals, solubility, optical activity, purity
and etc. Changes in synthesis techniques, the use of
reagents of other purity, the replacement of the path of
separation of the substance from the reaction mixture,
the solvent for recrystallization can lead to the appear-
ance of undesirable impurities that can affect biological
activity, and also strengthen the side effect of the sub-
stance [13-15]. In turn, the consequence of these chang-
es can be changes in pharmacological activity, and in
this case resynthesizes for in-depth pharmacological
studies the substance may not show the qualities that
were found in the primary screening. [16, 17]. To pre-
vent this, it is necessary to identify the mandatory re-
quirements that are key for the first time synthesized
substances for transmission to primary pharmacological
screening and can guarantee acceptable quality of po-
tential APIL.

The purpose of the work is to summarize infor-
mation on methods of establishing the structure and
physico-chemical properties of new biologically active
substances, assessment of their compliance with pharma-
copoeial quality requirements and formulation of manda-
tory requirements for standardization of first synthesized
substances for their transmission for primary pharmaco-
logical screening in the form of the structure of the pri-
mary «certificate of quality».

2. Planning (methodology) of research

To increase the level of conformity of the new
synthesized BAS to the functional purpose - to have
stability, stability, purity, constant quantitative content,
to show reproducible results in pharmacological studies -
leads to the need to standardize each stage of research.
Of course, the pharmacopoeial requirements for sub-
stance quality at this stage are exaggerated and very
"expensive pleasure", so it is necessary to choose such
methods that will allow to estimate directly or indirectly
not only the identity of the substance, but also its purity
and quantitative content.

To summarize and form standardized quality re-
quirements for the first synthesized chemicals for their
transmission for primary pharmacological screening, we
have identified the main stages:

1. Analysis of properties of substances, estab-
lished during synthesis of new substances and their har-
monization with pharmacopoeial quality requirements.

2. Determination of the methods of proving the
structure which are mandatory at this stage for the identi-
fication of substance.

3. Discussion of approaches to the assessment of
purity and quantitative determination.

4. Generalization of requirements of quality re-
quirements for the first synthesized chemicals for their
transfer for primary pharmacological screening, formula-
tion of the structure of the "certificate of quality".

5. Formulation of basic principles for ensuring
stable quality indicators in the synthesis of potential API.

3. Materials and methods

The basic legislative act of regulation of quality
control of medicines in Ukraine at all stages of produc-
tion, vacation, storage, etc. is the Law of Ukraine "On
medicines".

To perform the research according to the estab-
lished methodology, collected and analyzed data in mod-
ern scientific literature and regulatory documents are
used to carry out research on the established methodolo-
gy (ICH [19], State Pharmacopeia of Ukraine [20], Euro-
pean Pharmacopeia [21], Pharmacopeia USP [22], instal-
lations ST-N MZU 42-3.5: 2016 "Medicines. Process
Validation." that is harmonized with EMA / CHMP /
CVMP / QWP / BWP / 70278/2012-Rev. 1 [23], guide-
lines on the rules for production, distribution, storage,
pre-clinical and clinical studies of medicines [24, 25].

4. Results

For synthesized substances that undergo primary
pharmacological screening, standardization consists in
the implementation of methods and results of establish-
ing the structure and physico-chemical properties of the
substance to form the primary "pharmacopoeial" specifi-
cation, helps to eliminate the risks that can arise in sub-
sequent attempts to resynthesize the substances.

Among the physico-chemical properties and
methods of establishing the structure of substance, the
ones specified in Fig. 1 are most commonly used.
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Fig. 1. Correlation of methods of structure proving and study of physico-chemical properties of BAS with
pharmacopoeial quality indicators
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directed synthesis;

clear regulation of conditions of synthesis and purification (quantity of
initial substances, solvents, temperature, time of synthesis, etc.);

improvement of synthesis method by reducing the stages of material
production (to reduce the amount of impurities)

implementation of the "green chemistry" principles in order to reduce the
necessary changes in the further transfer to industrial production;

use of high purity reagents and solvents to prevent impurities from
forming;

control of the synthesis process to increase the output of the target
product and prevent the occurrence of adverse reactions;

increase the degree of purification of the substance by selecting the
appropriate solvent for crystallization;

establishing the structure and possible modifications of the synthesized
substance by modern objective physical, physico-chemical and chemical
methods

Fig. 3. Basic principles for ensuring stable quality indicators in the synthesis of potential API
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5. Discussion

Nowadays researchers in the field of pharmaceu-
tical (medicinal) chemistry almost always carry out di-
rected synthesis of substances with certain pharmacolog-
ical properties. In the synthesis of new substances, the
scientist does not always know in advance that this sub-
stance will be transferred for pharmacological screening.
The idea of further research can be initiated by pharma-
cologists or studies in vitro and in silico. But today, the
requirements for structure proving even for publication in
scientific journals and for registering with databases
(assigning CAS numbers, etc.) are quite high. We also
believe that these studies should be comprehensive at the
initial stage, as it is the substance synthesized for primary
screening that becomes a prototype for the production of
a reference standard.

In order to form the requirements for a "certificate
of quality" of a potential API, they should be divided into
those that establish properties, prove the structure (identi-
fy), provide information about quantitative content and
purity. We tried to generalize these indicators in accord-
ance with the structure of the pharmacopoeia monograph
(Fig. 1).

Definition: When new substances are received,
scientists always describe their appearance. In the study
of the appearance, chemists usually indicate the color of
the substance and the shape of the crystals, which can
vary depending on the change in the synthesis conditions
or solvent chosen for the recrystallization of the sub-
stance (temperature, pressure, the nature of the solvent,
concentration, crystallization speed, presence of a crys-
tallization center, presence and concentration of impuri-
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ties, etc.) and further influence the pharmacological ac-
tion (polymorphic modifications) [26]. When receiving
amorphous or oil-like substances, it is also noted. It is
mandatory at this stage to specify the solvent that was
used to recrystallize the substance.

Crystalline structure and isomerism. Phenomenon
of polymorphism is one of the most studied in pharma-
ceutical development for today [27]. It is established that
the pharmacological activity and bioavailability depend
on the crystalline structure [28]. If the substance is sub-
ject to polymorphism, it is necessary to determine which
polymorphic modification is transmitted for pharmaco-
logical studies, and how the conditions of synthesis and /
or crystallization can affect its modification. The spatial
structure and isomerism of molecules [29] are equally
important. A reliable method of establishing a crystalline
and spatial structure is the method of X-ray-structural
analysis. This method is desirable for assessing the char-
acteristics of the structure of the substance.

Solubility, as in pharmacopoeia studies, is very
approximate. Usually, this indicator is investigated when
choosing a solvent for crystallization, which allows to
maximally purify the target product from the accompany-
ing impurities - semiproduct and by-products of synthe-
sis. The solubility indicators describe the purity of the
substance in a third way. The presence of impurities can
improve or worsen the solubility in certain solvents. The
solubility of the substance gives general information
about their lipofilicity (hydrophilicity), the importance of
which for pharmacological tests it is impossible to exag-
gerate, so at this stage it is advisable to use solvents with
a wide polarity and lipofilicity to establish solubility.
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pH. It is advisable to be determined for soluble
substances that may have acidic or basic properties.

Identification. Since a large number of physico-
chemical methods are used to prove the structure, they
are in our opinion sufficient for the identification of the
substance and is the basis for further obtaining a standard
sample.

Melting point. Chemists-synthetics determine it
by various methods - capillary, instant fusion and etc.
The instant fusion method gives express information on
the proper course of synthesis, while the determination of
melting point by capillary method gives information not
only on identity, but also on the purity of the sub-
stance. The presence of impurities, depending on their
nature and amount, can lead to an increase in the melting
point interval or to its depression.

Elemental analysis is a primary way of bringing
the structure, quite reliable when using modern analytical
equipment, informative only when used with other meth-
ods of proving the structure. It is mandatory in the ab-
sence of a mass spectrum.

Molecular weight. Today, mass spectrometry is
widely used to prove the structure of organic substances
and gradually replaces elemental analysis. The study of
mass spectra gives information not only about the mo-
lecular weight of substances, according to the results of
fragmentation of molecules and the analysis of signals, it
is possible to obtain information about its structure. Re-
cently, the method of chromato-mass spectrometry is
used, which allows simultaneously to obtain information
about the purity of the substance at the same time.

Angle of rotation, specific rotation (optical puri-
ty). Optical isomerism is an important characteristic of
organic substances. Many cases of various pharmacolog-
ical properties of optical isomers are known, often only
one of the optical isomers is active. It is known that opti-
cal activity depends to a large extent on the conditions of
synthesis, as well as minor changes, for example, the
temperature regime can lead to the racemization of the
target product. Therefore, the setting of the rotation angle
or calculation on its basis of specific rotation for optical-
ly active substances is mandatory and is simultaneously
an indicator of the identity and purity of the substance.
To determine the purity of optically active substances,
the method of polarimetry is used.

UV/Vis spectra. Recently, absorption spectros-
copy in the UV and visible areas is used to prove the
structure rarely, mainly when the electron nature of the
substance change during in the synthesis, chromophores
appears / disappear, maxima displacement occurs etc. If
the absorption spectrum of the substance is character-
ized by one or more absorption maximums, the speci-
ficity of the procedure is enhanced by determining the
specific absorbance or by finding the values the ratio of
optical densities at various maxima. The ratio of optical
densities and the magnitude of the specific absorbance
value indicate not only the individuality of the sub-
stance, but also the absence of related substances. In
addition, solvents changing are possible to preset the
chemical properties (for example, the acidic, basic or
amphoteric character of the substance) of aromatic and
heterocyclic organic substances, that is very useful for
pharmacological tests.

Since the analysis of absorption spectra at the
presence of maxima, optical absorbance, the ratio of
optical densities, etc. can give information about the
identity and purity of the newly synthesized substances,
therefore we consider this method to be one of the key in
the complex standardization of substances having chro-
mophore groups in the structure.

IR spectra. IR spectroscopy is a pharmacopoeial
method of identification of substances for the first identi-
fication and is mandatory for manufacturers. At the stage
of srtucture proving, it allows to identify almost all func-
tional groups, especially that ones cannot be determined
by the NMRI1H spectroscopy (for example, carbonyl,
nitrile groups). Since there is no standard sample at this
stage of the study and therefore the IR spectrum of the
standard sample, it is advisable to give signal assignment
for all characteristic absorption bands.

The method is mandatory for all newly synthe-
sized substances.

NMR spectra. Since the end of the 20th century,
the method of NMR'H spectroscopy is mandatory for
proving the structure of the substance. It allows to identi-
fy all functional groups containing hydrogen. Nowadays
this method is included to the majority of pharmacopoe-
ias as mandatory for the proving of the structure for new
substances, but it is usually not introduced into mono-
graphs [30-32]. According to the results of NMR spec-
troscopy at hydrogen, oxygen, carbon, nitrogen, phos-
phorus nuclei structure of a large amount of organic
substances with a complex structure can be established
[30]. Recently, the most influential scientific journals
require NMR spectra on carbon nuclei.

Without at least PMR spectrum, the structure of
the substance is considered as unproven. In addition,
NMR spectra provide approximate information about the
purity of the substance.

Chemical identification methods. At this step,
chemical methods are used only for confirmation of the
reaction running, for example, Belstein test for confirma-
tion of halogenation, a reaction with bromine water to
assess the completeness of the reactions of double bond
attachment, etc. [21]. In the presence of a sufficient com-
plex of physical and chemical studies are not mandatory.

Tests (purity). Moisture and volatile solvents. To
determine the presence in the structure of the substance
of water (solvate, hydrate), thermal stability and rem-
nants of volatile solvents at this stage, thermal analysis
methods are used, among which differential scanning
calorimetry (DSK), thermogravimetry (TGA), thermomi-
croscopy [33].

Impurities. In this study, we do not discuss any
impurities from equipment, reagents, or the environment.
In the case when synthesis is carried out on the same
equipment, their content and profile will be the same.
The use of glass vessels in the laboratory synthesis re-
duces the risks of contamination of the substance with
metal ions, which in the future can get from industrial
equipment.

More important at this stage is to assess the con-
tent and profile of the semi-products or by-products of
synthesis which can influence pharmacological activity
and toxicity of the substance, transferred for pharmaco-
logical screening [34].
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Methods of indirect determination of impurities.

Indirect and primary information about the pres-
ence of accompanying impurities (related substances)
can be provided by physical / physico-chemical charac-
teristics (melting point / boiling point, solubility) and the
physico-chemical methods discussed above (UV, IR,
NMR spectroscopy). But this information is insufficient,
because it can only characterize the presence of foreign
substances in a sufficiently large amount. For example,
the PMR spectrum can detect impurities if their content
approaches to 10 %. In addition, it is almost impossible
to give information about the profile of these impurities.
Since both the content and profile of impurities that are
key to determining the purity of the compounds, these
methods are not enough.

Chromatographic methods are the most reliable
for the determination of related substances and are there-
fore mandatory for the primary evaluation of the purity
of the newly synthesized substance.

Synthetic chemists widely use the method of
chromatography in the thin layer of sorbent (TLC). This
method allows to control the synthesis progress and to
determine the individuality of substances synthesized.
When quantitative approaches and aliquots with different
concentrations are used, it is possible to reliably estimate
the content of impurities. In addition, the use of raw
materials and synthesized semi-products/possible side
products as standards allows to assess the content and
profile of the related substances. In such modification
this method is acceptable for primary standardization for
purity test.

Currently, the universal method of chromato-mass
spectrometry (LC/MS) is increasingly used to prove the
structure and purity of substances. This method is relia-
ble and unconditional for information on purity and
quantitative content, due to peaks square and correspond-
ing mass spectra the identity and content of the basic
substance, molecular masses and the content of impuri-
ties can be determined [35]. It is recommended and pre-
ferrable for primary standardization.

Assay. The development of methods of quantita-
tive determination is rather laborious, confirmation of
correctness requires carrying out validation studies [36,
37]. In addition, the use of physico-chemical methods at
this stage is impossible due to the lack of a standard
sample. The presence of impurities in the amount, less
than 1 %, has been experimentally established, and the
results of spectral studies give extraneous information on
the content of the main substance. Application of chro-
mato-mass spectrometry (LC / MS) method, which gives
objective estimation of quantitative content of the basic
substance and related impurities is recommended.

Thus, the physico-chemical properties and meth-
ods of proving the structure of the synthesized substance
at the stage of pharmacological screening are largely
correlated with pharmacopoeial quality requirements and
they are the basis for the development of the specifica-

tion - the primary "quality certificate", which includes
signal indicators, which identify and prove the structure
of the substance: description, solubility, identification,
related substances, assay and other tests that depend on
the synthesis scheme and properties of substance
(scheme 2).

To ensure the stability of these indicators, com-
mon rules should be followed during the development of
synthesis method (scheme 3). Compliance with these
rules allows, along with the focus of synthetics on in-
creasing the output of the target product, to carry out
measures to reduce the probability of contamination of
the synthesized substance by accompanying and foreign
impurities, to predict changes that can be made when the
synthesis is transferred into industrial conditions and to
achieve standard stable parameters of the quality of the
substance when it is re-synthesized.

6. Conclusions

The re-synthesis of prospective API, showed ac-
tivity in primary pharmacological screening sometimes
leads to the uniqueness of the results of pharmacological
studies. This can be the result of changes in the crystal-
line structure, isomerism, purity and quantitative content
of the main substance. Methods of establishing the struc-
ture of potential API at the initial stage have not only
fully characterize its structure, but also provide primary
information on the content and profile of impurities, the
quantitative content of the substance. At the same time,
you should strive to obtain substances with "pharmaco-
poeial" purity. The conformity of the elements of the
structure of synthesized substances proving with phar-
macopoeial quality indicators has been established. At
the initial stage the melting point, solubility in solvents
of different polarity (lipophylicity), elemental analysis
and / or mass-spectrometry are mandatory for the charac-
teristics of substances. For optically active substances it
is mandatory to determine the rotation angle, for sub-
stances subject to polymorphism — X-ray structural
analysis. Among physico-chemical methods of identifi-
cation, UV, IR, PMR spectroscopy are mandatory, the
use of one of chromatographic methods - TLC with the
use of test substances, or LC/MS is mandatory for puri-
ty estimation. LC/MS method is preferrable, because in
addition to purity, it allows to estimate the quantitative
content of the substance and the profile of impuri-
ties). The importance of detailed research is also ex-
plained for the further production of a standard sample
of the substance. To prevent change and ensure sustain-
able results of the quality indicators of potential API in
repeated synthesis, standard synthesis conditions should
be provided. The main principles of ensuring stable
quality indicators in the synthesis of potential API are
highlighted.
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STANDARDIZATION OF ORIGINAL MEDICINE ANTI-ALCOHOL ACTION ON ASSAY
OF GLYCIN

0. Rudakova, S. Gubar, A. Kriukova, N. Smielova, E. Bezchasnyuk

Mema. Po3pobka ma eanioayisi 00CmynHoi Memoouxu KilbKiCHO20 SU3HAYEHHS 2NIYUHY 8 HOBOMY OPUSIHANIbHO-
MY JEKAPCObKOMY 3aC00i, WO 3aCMOCOBYEMbCS NPU ANKO2OIbHIT 3A1eHCHOCTII.

Memoou. /{15 KinbKicHO2O GU3HAYEHHs NIYUHY 8 npenapami 6 Gopmi NOPOUKY WUNYHO20 Ol NPUSOTYBAHHS
opanvHo2o posuuny Oyna pospobinena i 8ani008aHA CHEKMPODOMOMEMPUYHA MEMOOUKA 3 GUKOPUCHAHHIM
cnekmpogomomempa Specord 200 gpipmu «Analytik Jenay.

Pesynomamu. B pesynvmami nposeoerHo2o 00CHIONCeHHS OYI0 PO3POOAEHO MOOUPIKOBAHUL YUYMAUBUL CHOCIO
KIMbKICHO20 BUBHAYEHHS 2NiYuHy chekmpogomomempuyrum memooom. OOpani onmumaibHi yMosu npogedeHHs
peaxyii’ eniyun — HiHSIOpUH 3 Memor OMPUMAHHA CMAOLIbHUX pe3yIbmamie aHanizy: aHALimuyHa O008HCUHA
xeuni — 568 um; HacpiaHHsA peakyituHoi cymiwii npooosams 8 KUniauil 00aHiu 6ani npomszom 30 x6; 00’em
oygheprnozo pozuuny — 4 ma, oopanuii pH 6yghepnozo pozuuny 6.8 i 66edenuil 8IOHOGHUK — ACKOPOIHOBA KUCLOMA.
Bcmanosneno, wo 6 memoouyi iocymus cucmemamuyta noxXubxa, 8iOHOCHA HeBU3HAYeHICb OIS ILMOGIPHOCH
95 % He nepesuwye MakcumaibHoO OONYCMUMy HesusHauenicmo pesynvmamie ananizy (1,77 % < 2,4 %). [na
MEMOOUKU KIIbKICHO20 BU3HAYEHHS 2NiYyury OyIu eusueHi maxi eanioayituHi napamempu SK CHReyuqiuHicmb,
JUHIUHICMb, NPABUWILHICMb, NPeYU3iiuHicms i pobackicms. Bcmarnosneno, wio 6ci pospaxoeaui eanioayitini napa-
Mempu 8i0n08i0aroms HeOOXIOHUM KPUMEPISIM NPULIHSMHOCL.

Bucnoexu. Pospobnena i eanioogana oocmynna yymauéa CReKmpo@pomomempuina MemoouKkd, 3ACHO8AHA HA
30amHOCMI NPOOYKMIE 63A€EMOOIl eNiyuHy 3 HIHZIOPUHOM RNOTUHAMU YV 6uouMitt obracmi cnekmpa. Bci
sanioayitini napamempu 8i0no8i0amMs KpUMepisam nPUHIMHOCHI

Knrouosi cnosa: cmanoapmusayis, cnekmpogomomempis, eanioayis, eniyur, npenapam aHmuaiKo201bHol Oii
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1. Introduction 76 million suffer from alcohol dependence (AD). Cur-
According to WHO data, about 2.3 billion people rently, mortality from alcoholism and directly related
around the world consume alcohol, and more than diseases is in third place, just after mortality from cardi-
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