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Aim: to analyze the development trends of the health insur-
ance market in the context of the socio-economic crisis in 
Ukraine.
Materials and methods. The studies used data from the Na-
tional Commission for State Regulation of Financial Ser-
vices Markets and the League of Insurance Organizations of 
Ukraine on the results of the activities of insurers (number of 
concluded contracts, gross, net premiums and payments) for 
2014–2018. Financial indicators were standardized in accor-
dance with macroeconomic standards that were established 
in state budgets for different years (minimum wage, minimum 
wage per person, NBU rate of 1 US dollar, minimum cost of 
a consumer basket). We used historical, analytical, compara-
tive, systemic, logical, hypothetical-deductive, mathematical 
and statistical methods.
Results. The significance of the relationship between all in-
dicators is mathematically proven. In addition, all data for 
2014–2018 showed positive growth dynamics. This cannot 
be argued after their normalization by macroeconomic in-
dicators. According to the normalized data on the minimum 
wage, in 2017 there was a significant decrease in indicators 
with a slight increase compared to 2018. A positive fact is 
the growth of financial indicators during 2014–2018, which 
were normalized to the subsistence level for the working pop-
ulation. In 2015, there was a sharp decrease in the values   
of all financial indicators normalized at the dollar exchange 
rate, which is the result of fundamental changes in the mon-

etary policy in the country. The indicated indicators reached 
the minimum value in 2016. The indicators normalized by 
the value of the minimum food basket showed a zigzag pat-
tern of changes in all indicators with a sharp drop in data in 
2016 and their subsequent increase in 2017. All indicators 
that were normalized by the minimum wage, the NBU dollar 
exchange rate, the value of the minimum food basket in 2018, 
did not reach the initial values typical for 2014.
Conclusions. The health insurance market was character-
ized by complexity of development and dependence on the 
main macroeconomic indicators used in the calculation of 
many socially significant indicators of the development of 
society. Negative trends in the development of the segment of 
the health insurance market were due to the direct or delayed 
influence of changes observed in the macroeconomic envi-
ronment during the socio-economic crisis
Keywords: health insurance market, insurance premiums, in-
surance payments, the level of insurance payments, medical 
insurance

References
1. Voronenko, Yu. V., Moskalenko, V. F. (2000). Sotsi-

alna medytsyna ta orhanizatsiia okhorony zdorovia. Ternopil: 
Ukrmedknyha, 680.

2. Bazylevych, V. D., Filoniuk, O. F., Bazylevych, 
K. S. et. al.; Bazylevych, V. D. (Ed.) (2008). Strakhuvannia. 
Kyiv: Znannia-Pres, 1019.

3. Rao, S. (2004). Health insurance concepts, is-
sues and challenges. Economic and Political Weekly, 39, 
3835–3844.

4. Dong, W.  (2006).  Can  health  care  financing  poli-
cy be emulated? The Singaporean medical savings accounts 
model and its Shanghai replica. Journal of Public Health,  
28 (3), 209–214. doi: http://doi.org/10.1093/pubmed/fdl023 

5. Hamankova, O. O. (2009). Rynok strakhovykh 
posluh Ukrainy: teoriia, metodolohiia, praktyka. Kyiv: 
KNEU, 283.

6. Danylchenko, L. (2017). The study of features and 
prospects of the insurance medicine in Ukraine in modern 
conditions. ScienceRise: Medical Science, 3 (11), 9–15.  
doi: http://doi.org/10.15587/2519-4798.2017.96222 

7. Nahaichuk, N. H. (2006). Formuvannia systemy 
dobrovilnoho medychnoho strakhuvannia v umovakh ryn-
kovoi ekonomiky. Kyiv.

8. Odeyemi, I., Nixon, J. (2013). The role and uptake 
of private health insurance in different health care systems: 
are there lessons for developing countries? ClinicoEco-
nomics and Outcomes Research, 5, 109–118. doi: http://doi.
org/10.2147/ceor.s40386 

9. Sekhri, N., Savedoff, W. (2005). Private health in-
surance: implications for developing countries. Bulletin of 
the World Health Organization, 83, 127–134.

10. Kairies-Schwarz, N., Kokot, J., Vomhof, M., Weß- 
ling, J. (2017). Health insurance choice and risk preferenc-

ABSTRACT&REFERENCES



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                                         №5(21)2019

48 

es under cumulative prospect theory – an experiment. Jour-
nal of Economic Behavior & Organization, 137, 374–397.  
doi: http://doi.org/10.1016/j.jebo.2017.03.012 

11. Liu, Y., Jin, G. Z. (2015). Employer contribution and 
premium growth in health insurance. Journal of Health Eco-
nomics, 39, 228–247. doi: http://doi.org/10.1016/j.jhealeco. 
2014.08.006 

12. Shoven, J. B., Slavov, S. N. (2014). The role of 
retiree health insurance in the early retirement of public sec-
tor employees. Journal of Health Economics, 38, 99–108.  
doi: http://doi.org/10.1016/j.jhealeco.2014.03.013 

13. Bolhaar, J., Lindeboom, M., van der Klaauw, B. 
(2012). A dynamic analysis of the demand for health insurance 
and health care. European Economic Review, 56 (4), 669–690. 
doi: http://doi.org/10.1016/j.euroecorev.2012.03.002 

14. Liu, K. (2016). Insuring against health shocks: 
Health insurance and household choices. Journal of Health 
Economics, 46, 16–32. doi: http://doi.org/10.1016/j.jhealeco. 
2016.01.002 

15. McDonald, E. M., Frattaroli, S., Edsall Kromm, E.,  
Ma, X., Pike, M., Holtgrave, D. (2012). Improvements in 
Health Behaviors and Health Status Among Newly Insured 
Members of an Innovative Health Access Plan. Journal of 
Community Health, 38 (2), 301–309. doi: http://doi.org/ 
10.1007/s10900-012-9615-3 

16. Leach, L. S., Butterworth, P., Whiteford, H. (2012). 
Private health insurance, mental health and service use in 
Australia. Australian & New Zealand Journal of Psychiatry,  
46 (5), 468–475. doi: http://doi.org/10.1177/0004867411434713 

17. Johar, M., Jones, G., Keane, M., Savage, E., 
Stavrunova, O. (2011). Waiting times for elective surgery 
and the decision to buy private health insurance. Health Eco-
nomics, 20 (S1), 68–86. doi: http://doi.org/10.1002/hec.1707 

18. McLeod, H., Grobler, P. (2009). The role of risk 
equalization in moving from voluntary private health insur-
ance to mandatory coverage: the experience in South Afri-
ca. Advances in Health Economics and Health Services Re-
search, 21, 159–196. doi: http://doi.org/10.1108/s0731-2199 
(2009)0000021010 

19. Kasule, O. H. K. (2012). Health insurance and the 
ethical issue of equity. Journal of Taibah University Medical 
Sciences, 7 (2), 61–68. doi: http://doi.org/10.1016/j.jtumed. 
2012.10.003 

20. The role of micro-health insurance in systems of 
Universal Health Coverage in developing countries: peer re-
view of practices. Round table, 2015. Available at: http://fon-
dation-sanofi-espoir.com/download/2015-12-09-mutuelles/
TABLE_RONDE_UK.pdf

21. Dror, D. M., Koren, R., Steinberg, D. M. (2006). 
The  impact  of  filipino  micro  health-insurance  units  on  in-
come-related equality of access to healthcare. Health Poli-
cy, 77 (3), 304–317. doi: http://doi.org/10.1016/j.healthpol. 
2005.08.001 

22. Habib, S. S., Perveen, S., Khuwaja, H. M. A. 
(2016). The role of micro health insurance in providing finan-
cial risk protection in developing countries- a systematic re-

view. BMC Public Health, 16 (1). doi: http://doi.org/10.1186/
s12889-016-2937-9 

23. Leppert, G., Ouedraogo, L.-M. (2012). Handbook 
of Micro Health Insurance in Africa. LIT Verlag Münster,  
1, 48–59.

24. Fang, J.-Q. (Ed.) (2017). Handbook of Medical 
Statistics. China: Sun Yat-Sen University. doi: http://doi.org/ 
10.1142/10259 

25. Vaithianathan, R. (2004). A Critique of the Pri-
vate Health Insurance Regulations. The Australian Economic 
Review, 37 (3), 257–270. doi: http://doi.org/10.1111/j.1467-
8462.2004.00328.x

-------------------------------------------------------------

DOI: 10.15587/2519-4852.2019.182024
DESIGN AND IMPLEMENTATION OF 
GREEN CHEMISTRY APPROACHES 
INTO PHARMACEUTICAL ANALYSYS OF 
BENZYDAMINE DOSAGE FORMES

p. 12-17

Vasyl Chornyi, Head of Laboratory, Liquid Dosage Forms 
R&D Laboratory, SC «Farmak», Kirilivska str., 63, Kyiv, 
Ukraine, 04080
E-mail: vasylcherniy@gmail.com
ORCID: http://orcid.org/0000-0002-5417-9881

Vasyl Kushniruk, PhD, Head of Department, API Depart-
ment, SC «Farmak», Kirilivska str., 63, Kyiv, Ukraine, 04080
E-mail: V.Kushniruk@farmak.ua

Victoriya Georgiyants, Doctor of Pharmaceutical Sciences, 
Professor, Head of Department, Department of Pharmaceuti-
cal Chemistry, National University of Pharmacy, Pushkinska 
str., 53, Kharkiv, Ukraine, 61002
E-mail: vgeor@nuph.edu.ua
ORCID: http://orcid.org/0000-0001-8794-8010

Aim. The development of the pharmaceutical industry of 
Ukraine and the world has led to an increase in the need for 
the use of hazardous and toxic chemicals and solvents, which 
affects the safety of the environment and directly employees 
of pharmaceutical companies.
Therefore, one of the solutions to this problem is the imple-
mentation of “green chemistry” approaches in pharmaceuti-
cal quality control laboratories.
Materials and methods. Chromatographic separation meth-
ods are used for the qualitative and quantitative analysis of 
raw materials and finished dosage forms, the determination 
of substances that are formed during the degradation of ac-
tive substances and allow rapid analysis of complex mixtures.
Results. For the implementation of green chemistry prin-
ciples in the laboratory of pharmaceutical companies, it is 
necessary to evaluate the possibility of using rapid quality 
control methods such as gas chromatography, ultra-high 
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performance liquid chromatography, and absorption spec-
trophotometry in the ultraviolet and visible regions. 
Conclusions. Approaches to “greening” of analytical proce-
dures used in quality control of pharmaceuticals have been 
studied. Ways of implementation of modern approaches of 
methods of “green chemistry” to chromatographic methods 
are offered. On the basis of the developed decision tree the 
design of development and “greening” of the methods of 
quality control of benzidamine dosage forms is proposed

Keywords: green chemistry, benzidamine, liquid 
chromatography, gas chromatography, absorption spec-
trophotometry
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The constant growth in the world of medicinal products of 
synthetic origin determines the search, directed synthesis 
and pharmacological studies of new biologically active sub-
stances. The establishment of the structure of the substance 
and the study of physo-chemical properties requires the use 
of a number of methods and tests that allow obtaining a sub-
stance with “pharmacopoeial quality” already at the stage of 
synthesis of potential API. Changes in the further conditions 
of synthesis, solvents for crystallization, etc. can lead to a 
change in the profile of impurities and their quantity, obtain-
ing other polymorphic modifications, isomers, etc. and as a 
result – to a change in the pharmacological properties. To 
prevent this, the requirements for substances that are trans-
ferred for pharmacological screening must be unified.
Objective: The purpose of the work is to summarize the in-
formation of methods of establishing the structure and physi-
co-chemical properties of new biologically active substances, 
assess their compliance with pharmacopoeial quality re-
quirements and formulate mandatory requirements for stan-
dardization of first synthesized substances for their transfer 
for primary pharmacological screening in the form of the 
structure of the primary “certificate of quality”.
Materials and methods. The research uses the collection and 
analysis of data from modern scientific literature and regu-
latory documents.
Results. The conformity of research on the structure of the 
first synthesized substances to pharmacopoeial quality in-
dicators of substances has been determined, the structure 
of “certificate of their quality” has been proposed, the basic 
principles of ensuring stable quality indicators in the synthe-
sis of API have been highlighted.

Discussion. The obligatory definition for the newly synthe-
sized substances such indicators as melting point, solubility 
in solvents of different polarity (lipofilicity), elemental com-
position and / or molecular weight is justified. From physical 
and chemical methods, UV, IR, and at least NMR spectros-
copy are mandatory, the use of at least one of the chromato-
graphic methods – TLC with the use of witness substances, 
or LC/MS (preferred, because in addition to purity allows to 
estimate the quantitative content of matter and the profile of 
impurities) is mandatory.
Conclusions. Approaches to the peculiarities of establishing 
the structure and studying the properties of a newly synthe-
sized substance with the promising biological activity using 
physical, physico-chemical and chemical methods are gen-
eralized. The methods of establishing the BAS structure are 
unified, which fully characterize the structure, provide infor-
mation on the purity and quantity of the compound at the 
initial stage of pharmacological tests. The main principles of 
ensuring stable quality indicators in the synthesis of poten-
tial API are highlighted
Keywords: Active substance, standardization, quality re-
quirements, research design, analysis methods
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Aim. Development and validation of an accessible method for 
the quantitative determination of glycine in a new original 
drug used in condition of alcohol dependence.
Methods. To quantify glycine in a drug in the form of an ef-
fervescent powder for the preparation of an oral solution, a 

spectrophotometric method was developed and validated us-
ing a Specord 200 spectrophotometer from “Analytik Jena”.
Results. As a result of the study, a modified sensitive method 
for the quantitative determination of glycine by a spectropho-
tometric method was developed. The optimal conditions for 
carrying out the glycine – ninhydrin reaction were selected 
in order to obtain stable analysis results: analytical wave-
length – 568 nm; heating the reaction mixture is carried out 
in a boiling water bath for 30 minutes; the volume of the 
buffer solution is 4 ml, the pH of the buffer solution is 6.8, 
and a reducing agent – ascorbic acid was introduced. It was 
established that the methodology does not have a systemat-
ic error; the relative uncertainty for the probability of 95 % 
does not exceed the maximum allowable uncertainty of the 
analysis results (1.77≤2.4 %). Validation parameters such as 
specificity, linearity, accuracy, precision and robustness were 
studied for the glycine quantification procedure. It was es-
tablished that all calculated validation parameters meet the 
acceptability criteria.
Conclusions. An accessible sensitive spectrophotometric 
technique based on the ability of the products of the interac-
tion of glycine with ninhydrin to absorb in the visible region 
of the spectrum has been developed and validated. All valida-
tion parameters meet the acceptability criteria
Keywords: standardization, spectrophotometry, validation, 
glycine, anti-alcohol drug
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Aim. The development of the composition of the dental gel 
for the treatment of infectious and inflammatory diseases 
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of the oral cavity, taking into account the physicochemical 
properties of the active pharmaceutical ingredients, namely 
the justification of the type and concentration of the gelling 
agent and other excipients.
Methods. The determination of organoleptic characteris-
tics, uniformity of gel samples, pH of aqueous extract, and 
structural viscosity index was carried out according to the 
methods of the State Pharmacopoeia of Ukraine. Rheologi-
cal studies were carried out using a rotational viscometer of 
the rotating type BROOKFIELD DV-II + PRO (USA) with a 
coaxial cylinder system.
Results. In order to choose the optimal composition of the gel 
base, experimental samples with various gelling agents were 
developed (Carbopol 974P, Carbopol 934P, Carbopol Ultrez 
10, xanthan gum, sodium alginate, sodium carmellose) and 
their organoleptic characteristics, structural viscosity and 
colloidal stability were studied. The physicochemical and 
rheological studies that were carried out, allowed us to con-
clude that it is rational to use the Carbopol Ultrez 10 gel for-
mer at a concentration of 1.1 %. When choosing neutralizing 
agents, sodium hydroxide and trometamol were used in the 
studies. According to the results of studies, sodium hydroxide 
at a concentration of 0.32 % was selected as a neutralizer, 
which provides maximum, stable viscosity in the pH range 
from 5.0 to 7.0.
Concusions. The composition of the basis of a dental gel for 
the treatment of infectious and inflammatory diseases of the 
oral cavity has been developed: Carbopol Ultrez 10 – 1.1 %, 
sodium hydroxide solution 10–0.32 %
Keywords: gel, gelling agent, carbomer, rheology, viscosity, 
dental drug
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The use of medicinal substances of herbal origin are perspec-
tive direction for the development sector of the pharmaceuti-
cal industry of healthcare in Ukraine, even though increased 
demand for synthetic medicines. The natural substances that 
have a wide range of therapeutic effects, low toxicity and can 
be used in therapy of anorectal diseases is diosmin and hesper-
idin. In the pharmaceutical market of Ukraine the substanc-
es of diosmin and hesperidin are presented as solid dosage 
forms, which can be used for treatment of chronic venous in-
sufficiency. It is appropriate to development composition and 
technology of new combination dosage form, which can pur-
posefully release active substances in the places of progressing 
pathological process. The definition of substance properties is 
based on a comprehensive research, which results will have a 
significant impact on the technology of obtaining a new drug. 
The aim of the work was physic-chemical and pharmaco-tech-
nological researches of substances diosmin and hesperidin. 
Results. The result of our work were carrying out a mi-
croscopic research, which is confirming results a differen-
tial curve of particle distribution, studied derivatographic 
characteristics of the substances, moisture absorption and 
solubility. Based on the research it can be concluded about 
insufficient solubility of diosmin and hesperidin, their high 
hygroscopicity and high critical degradation of substances. 
According to the results of microscopic analysis, diosmin has 
a few fractions with different distributions of particles and 
hesperidin has capable of agglomeration. 

Conclusions. On the basis of research it can be concluded for 
the feasibility of further research, which can improve proper-
ties of the substances diosmin and hesperidin. The results of 
research can be concluded, that conducted results will have 
impact on development of the composition and technology of 
the new dosage form with diosmin and hesperidin
Keywords: diosmin, hesperidin, pharmaco-technological 
study, microscopically researches, moisture absorption, sol-
ubility, derivatographic characteristics
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