
Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                                         №1(23)2020

45 

DOI: 10.15587/2519-4852.2020.197342
RATIONALE OF THE METHODOLOGY 
CLASSIFICATION OF MEDICATION RELATED 
ERRORS DURING THE RETAIL SALES OF 
DRUGS IN UKRAINE

p. 4-9

Alla Kotvitska, Doctor of Pharmaceutical Sciences, Profes-
sor, Department of Social Pharmacy, National University of 
Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
Е-mail: socpharm@nuph.edu.ua
ORCID: http://orcid.org/0000-0002-6650-1583

Iryna Surikova, Department of Social Pharmacy, Nation-
al University of Pharmacy, Pushkinska str., 53, Kharkiv, 
Ukraine, 61002
Е-mail: socpharm@nuph.edu.ua
ORCID: http://orcid.org/0000-0001-5028-2112

The aim. Rationale of methodology for classification of 
medication related errors during retail sale of medicines in 
Ukraine.
Materials and methods. With the help of system-analytical, 
statistical, comparative methods of analysis, as well as de-
scriptive and abstract modulation and generalization, we 
investigated domestic and foreign scientific publications and 
legal framework.
Results. An analysis of the current state of the domestic phar-
macovigilance system showed that it provided reports of ad-
verse drug reactions, their lack of efficacy, but no categories 
characterizing medication errors, in particular during retail 
sales in pharmacies and self-medication. However, despite 
the lack of a unified classification of medication errors, it 
is possible to distinguish the main categories of medication 
errors and group them by stages of occurrence: error, that 
occur during the prescribing of medication, the use of drugs 
during inpatient treatment, and in the release of drugs by 
pharmacist. The results of the comparative analysis of in-
ternational classification and medication errors monitoring 
systems have determined that most of them include error that 
related to the dose, conditions and duration of medication 
administration, compliance of the medication with the pa-
tient, compliance with the prescribed/recommended phar-
macotherapy and adapted accordingly to the conditions of 
development of health care of different countries.
Conclusions. Approaches to the classification of medication 
errors are generalized and substantiated by the global and 
national trends in the development of the pharmaceutical 
sector, the medication error classification model, which can 
be applied during the retail sale of drugs in Ukraine. The 
proposed methodology for the classification of medication 
errors during the retail sale of medications includes 44 cate-

gories of errors, which are divided into three levels depend-
ing on the stage of providing pharmaceutical assistance: er-
rors in the selection of OTC drugs in the course of consulting 
by pharmacist, errors in the release of drugs by a pharmacist 
and errors at the stage of medication use by the patient
Keywords: medical error, pharmacovigilance, classification 
methodology, pharmaceutical assistance
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The aim. Conducting research on the development of tech-
nology for obtaining liquid extract of poplar black buds, their 
standardization and determining the optimal parameters of 
the technological process of extraction, which should pro-
vide the required content of biologically active substances 
and pharmacological activity of the drug.
Methods. The production of liquid extracts was carried out 
by the method of percolation. The quantitative determina-
tion of the amount of hydroxycinnamic acid derivatives was 
carried out by the unified spectrophotometric method recom-
mended by the State Pharmacopoeia of Ukraine, in terms of 
coffee acid, at an analytical wavelength of 509±3 nm. To de-
termine the quantitative content of the sum of flavonoids was 
used the method of differential spectrophotometry, flavonoids 
were calculated in terms of luteolin, by the reaction of flavo-
noids with a 2 % solution of aluminium chloride in ethanol 
(96 %) R at an analytical wavelength of 398±3 nm. 
Results. The research on the technology of obtaining liquid ex-
tracts of black poplar buds was carried out. The technological 
parameters of the crushed medicinal plant raw material of the 
black poplar buds (bulk, the coefficient of filling of the dry raw 
material) were determined and the extraction parameters were 
calculated. It is established that the process requires the use of 
2nd and 3rd discharges, and returns them to the process at the 
first stage of the process for the series that follows. To increase 
the absolute content of biologically active substances, it is ra-
tional to change the extraction regimes (infusion time, extract-
ant flow rate, temperature). The quantitative determination of 
extractive substances and spectrophotometric determination 
of the amount of hydroxycinnamic acid derivatives in terms 
of coffee acid, as well as the amount of flavonoids in terms of 
luteolin at all stages of the process of obtaining liquid extracts 
was done. The influence of the concentration of the extractant 
on the qualitative composition of the obtained extract was es-
tablished. The optimal extraction conditions were selected and 
the technology for ethanol extracts based on ethanol (96 %) R 
and ethanol (70 %) R was developed from medicinal plant ma-
terial of black poplar buds. To increase the absolute content of 
biologically active substances in liquid extracts experimental-
ly argued to increase the infusion time to 24 hours. The liquid 
extracts of black poplar buds have been developed for their 
further screening studies. 
Conclusions. As a result of the study was developed the tech-
nology of obtaining liquid extracts of poplar black buds, their 
standardization was carried out, the optimal parameters of the 
technological extraction process were determined, ethanol ex-
tracts were developed for their further screening studies
Keywords: extraction, technological process, liquid extract 
of black poplar buds, standardization, spectrophotometry
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The aim of this study was to identify cytotoxic activity and to 
compare severity of cytotoxic activity of de-alcoholized alco-
hol-water extracts obtained from the leaves and roots of Sweet 
Flag (Acorus Calamus L.) on rat bone marrow cells in vitro. 
Rat bone marrow cells were isolated from the femoral diaph-
ysis of the animals under cold temperatures. 
To obtain various concentrations of extract from the leaves 
(LEA) and roots REA, the initial extracts (concentration  
1.0 g/mL) were immunologically titrated by rolling method. A 
quantitative assessment of cytotoxicity was made by testing plas-
ma membrane damage in the Trypan Blue dye exclusion test. 
It was found that the cytotoxicity of a substance obtained 
from the roots of Sweet Flag (REA) depends on the dose and 
time of contact with rat bone marrow. REA has a cytotoxic 
effect at concentrations of 0.03–1.65 g/mL. When in contact 
with rat bone marrow cells for 15 minutes it causes an in-
crease in the number of dead cells by 0.48–1.56×106 per mil-
liliter (p<0.05). For REA in all studied concentrations, an 
increase in the effect of cytotoxicity is shown as the time of 
contact of cells with the active substance increases from 15 
to 90 minutes (p<0.05). 
The substance obtained from the leaves of Sweet Flag (LEA) 
does not cause cell membrane destruction and does not have 
a significant effect on the viability of rat bone marrow cells 
in all studied concentrations
Keywords: cytotoxicity, red bone marrow, rats, leaf extract of 
Acorus Calamus, root extract of Acorus Calamus
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The raw material base of medicinal plants in Ukraine is suf-
ficient only for half of the pharmacopoeial species. Most part 
of the medicinal plants is growing in insufficient quantities 
and there is a need for their import. In conditions of import 
dependence and a shortage of domestic plant materials, the 
search for new sources of biologically active substances 
among the representatives of the flora of Ukraine is an urgent 
task of modern pharmaceutical science.
The aim of the work – conduct a comparative phytochemical 
study of the leaves of S. grandiflora and S. officinalis to es-
tablish the possibility of using the non-pharmacopeia species 
in pharmaceutical and medical practice.
Materials and methods. The objects of the study are the 
leaves of S. grandiflora and S. officinalis, which was harvest-
ed in the botanical garden of the Lviv National University 
named after I. Franko. The study of macro- and microele-
ment composition in the leaves of S. officinalis and S. gran-
diflora was carried out by atomic emission spectrographic 
method. Determination of the qualitative composition and 
quantitative content of the main groups of biologically active 
substances was carried out by HPLC. Quantitative determi-
nation of phenolic compounds was also carried out by spec-
trophotometric method.
Results. The content of 15 micro and macro elements was 
found in both studied species. In the leaves of S. officinalis 
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and S. grandiflora, 15 amino acids and 8 saponins were iden-
tified. Using HPLC, the qualitative composition and quanti-
tative content of phenolic substances in the leaves of S. offic-
inalis and S. grandiflora (13 and 9 compounds, respectively) 
was established. 
Discussion. The dominant macro and micro elements in the 
studied species were silicon, phosphorus, magnesium, cal-
cium, sodium, and potassium. The total content of trace el-
ements in the leaves of S. grandiflora is 1.67 times greater 
than in the pharmacopeia plant S. officinalis. The dominant 
amino acids in the leaves of both species are glutamic acid, 
aspartic acid, valine and leucine.
The dominant saponins in the leaf of S. officinalis were 
ursolic and oleanolic acids, the total content of which is  
75.82 %. In the leaves of S.grandiflora, ursolic and euskapic 
acids were dominant, with a total content of 63.25 %.
The total flavonoid content is higher in S. officinalis leaf and 
is 4.90 mg/g. The total content of hydroxycinnamic acids is 
highest in the leaf of S. grandiflora and is 4.49 mg/g, which 
is 221.18 % (2.21 times) higher than in the pharmacopeia 
plant S. officinalis (2.03 mg/g). The total highest content of 
caffeic acid derivatives prevails in the Salvia officinalis leaf 
(0.77 mg/g). The highest content of the sum of all detected 
phenolic compounds is specified for S. officinalis leaves and 
amounts to 6.93 mg/g.
Conclusions. As a result of a comparative phytochemical 
study of the leaves of S. grandiflora and S. officinalis, it was 
established that S. grandiflora is a promising species for in-
troduction into medical and pharmaceutical practice, namely, 
as a source of phenolic compounds
Keywords: Salvia genus, non-pharmacopeia species, leaves, 
chemical composition, phenolic compounds
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The aim. To study the therapeutic effect of new vaginal sup-
positories “Melanizol” based on metronidazole and tea tree 
oil on a model of “mechanical” vaginitis in female rats.
Methods. The therapeutic effect of suppositories of 

“Melanizol” has been studied in female rats on the model 
of “mechanical” vaginitis, which is a secondary insemina-
tion of vaginal. On the background of vaginitis the general 
condition of the animals, the dynamics of body weight, the 
morphological composition of peripheral blood, the rate of 
erythrocyte sedimentation, changes in pH and temperature 
in the vagina were examined, and macroscopic evaluation of 
vaginal mucosa was evaluated.
Results. The results of studies show that, on the background 
of pathology, there were shifts that were manifested by a 
clear swelling of the tissues around the vagina, a decrease in 
body weight, a shift in the pH to the alkaline side, an increase 
in the temperature in the vagina, leukocytosis, a shift of the 
leukocyte formula toward an increase in the number of neu-
trophils, increasing the erythrocyte sedimentation rate. In the 
vaginal mucosa were observed lesions, manifested by edema, 
hyperemia, and numerous hemorrhages. Under conditions 
of treatment with suppositories «Melanizol» a reliable res-
toration of the pH and decrease in the temperature of the 
vagina of animals, a decrease in the rate of sedimentation 
of erythrocytes, the total number of leukocytes and the res-
toration of the level of neutrophils to indicators of the group 
of intact animals were observed. Macroscopic studies of the 
vaginal mucosa showed a therapeutic effect of vaginal sup-
positories «Melanizol», it was manifested by a significant 
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reduction in the area of the affected area of the vagina and 
its manifestations. The effectiveness of the suppositories of 
«Melanizol» significantly surpassed the comparison drug of 

“Gravagin” and were practically of the same efficiency as the 
reference drug “Hippophaes oleum suppositories”.
Conclusions. The therapeutic effect of new vaginal suppos-
itories of “Melanizol” based on metronidazole and tea tree 
oil on the model of “mechanical” vaginitis in female rats 
has been proved. Studied suppositories “Melanizol” is a 
perspective drug for the treatment of non-specific vaginitis 
caused by mechanical irritants and need further research in 
this direction.
Keywords: experimental vaginitis, vaginal suppositories, 
metronidazole, tea tree oil, rats.

References 
1. De Seta, F., Campisciano, G., Zanotta, N., Ricci, G.,  

Comar, M. (2019). The Vaginal Community State Types Mi-
crobiome-Immune Network as Key Factor for Bacterial Vag-
inosis and Aerobic Vaginitis. Frontiers in Microbiology, 10, 
2451. doi: http://doi.org/10.3389/fmicb.2019.02451 

2. La Vignera, S., Condorelli, R. A., Cannarella, R.,  
Giacone, F., Mongioi’, L. M., Cimino, L. et. al. (2019). 
Urogenital infections in patients with diabetes mellitus: Be-
yond the conventional aspects. International Journal of Im-
munopathology and Pharmacology, 33. doi: http://doi.org/ 
10.1177/2058738419866582 

3. Superti, F., De Seta, F. (2020). Warding Off Re-
current Yeast and Bacterial Vaginal Infections: Lactoferrin 
and Lactobacilli. Microorganisms, 8 (1), 130. doi: http:// 
doi.org/10.3390/microorganisms8010130 

4. Olina, A. A., Meteleva, T. A. (2016). Current pos-
sibilities in the treatment of non-specific vaginal infectious 
diseases. Rossiiskii Vestnik Akushera-Ginekologa, 16 (6), 
89–94. doi: http://doi.org/10.17116/rosakush201616689-94 

5. Yarnykh, T. H., Levachkova, Yu. V., Maloshtan, L. M.,  
Stepanova, K. O. (2011). Pat. 96646 UA. Protyzapalnyi 
zasib u formi pesariiv z metronidazolom i oliieiu chainoho 
dereva. No. a 201001134; declareted: 04.02.2010; published: 
25.11.2011. Bul. No. 22, 3.

6. Kompendium. Likarski preparaty. Available at: https:// 
compendium.com.ua/uk/

7. Dolzhykova, O. V., Maloshtan, L. M. (2014). Ek-
sperymentalne vyvchennia protyzapalnykh vlastyvostei 
novykh supozytoriiv vahinalnykh «Melanizol». Problemy 
ekolohichnoi ta medychnoi henetyky i klinichnoi imunolohii, 
4 (124), 161–166.

8. Dolzhykova, O. V., Maloshtan, L. N. (2016). Mi-
crobiological predication of using of vaginal suppositories 

“melanizol” for treatment nonspecific vaginitis. Ukrainian 
biopharmaceutical journal, 3 (44), 20–23. doi: http://doi.org/ 
10.24959/ubphj.16.34 

9. Drogovoz, S. M., Cypkun, A. G., Reshetniak, V. V.,  
Derimedved, L. V., Kartashevskaia, R. A. (2003). Meto-

dy eksperimentalnogo izucheniia biologicheski aktivnykh 
veschestv na modeliakh vulvovaginita. Kyiv, 19.

10. European convention for the protection of verte-
bral animals used for experimental and other scientific pur-
pose. Council of Europe 18.03.1986. (1986). Strasbourg, 52.

11. Rybolovlev, Iu. R., Rybolovlev, R. S. (1979). Doz-
irovanie veschestv dlia mlekopitaiuschikh po konstantam bio-
logicheskoi aktivnosti. Doklady AM SSSR, 247 (6), 1513–1516.

12. Kamyshnikov, V. S. (2009). Spravochnik po 
kliniko-biokhimicheskim issledovaniiam i laboratornoi diag-
nostike. Moscow: MEDpressinform, 889.

13. Tansarli, G. S., Kostaras, E. K., Athanasiou, S., 
Falagas, M. E. (2013). Prevalence and treatment of aerobic 
vaginitis among non-pregnant women: evaluation of the ev-
idence for an underestimated clinical entity. European Jour-
nal of Clinical Microbiology & Infectious Diseases, 32 (8), 
977–984. doi: http://doi.org/10.1007/s10096-013-1846-4 

14. Savicheva, A. M., Tapilskaya, N. I., Shipitsyna, E. V., 
Vorobyeva, N. E. (2017). Bacterial vaginosis and aerobic vagi-
nitis as major vaginal microflora balance disorders: Diagnostic 
and therapeutic characteristics. Akusherstvo i Ginekologiia, 5, 
24–31. doi: http://doi.org/10.18565/aig.2017.5.24-31 

15. Krasnonos, K. M. (2017). Vplyv bakterialnoho va-
hinozu na perebih vahitnosti. Sumy, 89.

16. Nasioudis, D., Beghini, J., Bongiovanni, A. M., Gi-
raldo, P. C., Linhares, I. M., Witkin, S. S. (2015). α-Amylase 
in Vaginal Fluid: Association With Conditions Favorable to 
Dominance of Lactobacillus. Reproductive Sciences, 22 (11), 
1393–1398. doi: http://doi.org/10.1177/1933719115581000 

17. Politun, A. M., Venger, E. A. (2010). Novye gi-
gienicheskie sredstva ukhoda za polostiu rta. Endodontist,  
2 (4), 1–4.

18. Hart, P. H., Brand, C., Carson, C. F., Riley, T. V., 
Prager, R. H., Finlay-Jones, J. J. (2000). Terpinen-4-ol, the 
main component of the essential oil of Melaleuca alternifo-
lia (tea tree oil), suppresses inflammatory mediator produc-
tion by activated human monocytes. Inflammation Research,  
49 (11), 619–626. doi: http://doi.org/10.1007/s000110050639 

19. Carson, C. F., Hammer, K. A., Riley, T. V. (2006). 
Melaleuca alternifolia (Tea Tree) Oil: a Review of Antimi-
crobial and Other Medicinal Properties. Clinical Microbi-
ology Reviews, 19 (1), 50–62. doi: http://doi.org/10.1128/
cmr.19.1.50-62.2006 

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

DOI: 10.15587/2519-4852.2020.197338
ANALYSIS OF CLINICAL EFFICACY AND 
SAFETY OF INTRAVENOUS USE OF 
DICLOFENAC FOR THE PREVENTION OF 
POSTOPERATIVE PAIN: CURRENT STATUS AND 
STRATEGIC ASPECT

p. 34-38

Elena Litvinova, Doctor of Pharmaceutical Sciences, Asso-
ciate Professor, Department of Management and Economics 



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                                         №1(23)2020

53 

of Enterprise, National University of Pharmacy, Pushkinska 
str., 53, Kharkiv, Ukraine, 61002
E-mail: hlitvinova@gmail.com
ORCID: http://orcid.org/0000-0003-1578-7398

The aim of the work is to analyze and systematize the litera-
ture data regarding the current state and strategic aspect of 
intravenous use of diclofenac for the prevention of postoper-
ative pain, namely clinical efficacy and safety.
Materials and methods. Studies were conducted using data-
bases on the Internet: PubMed; Food and Drug Administra-
tion, European Medicines Agency. It has used retrospective, 
logical, research methods, content analysis.
Results. Conducted clinical data analysis indicates that di-
clofenac sodium, when administered intravenously, has an 
opioid-saving effect, is effective in patients experiencing 
acute postoperative pain, or as part of a multimodal anal-
gesic strategy to achieve perioperative pain control. This in-
creases the possibility of relief of pain and promotes acceler-
ated rehabilitation after surgery, reduces the need for opiates. 
The incidence of side effects with intravenous diclofenac was 
similar to that seen with other treatments. New opportunities 
of the strategic aspect of intravenous use of diclofenac is re-
lated to the use of Dyloject, Hospira Inc., USA, which has im-
proved solubility, shorter administration time than infusion. 
The incidence of thrombophlebitis on treatment with Dyloject 
was less pronounced compared to Voltarol.
Conclusions. Thus, the experience of clinical intravenous 
use of diclofenac sodium for the prevention of postoperative 
pain has confirmed its efficacy, favorable safety profile and 
the ability to reduce the need for opiates. The promising stra-
tegic aspect is the creation of domestic diclofenac sodium 
preparations for intravenous administration, which have im-
proved solubility, shorter administration time than infusions 
and have no additional safety risk
Keywords: diclofenac, postoperative pain, opioid-saving ef-
fect, intravenous injection
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To date, arterial hypertension (AH) is the most common 
cardiovascular disease, which is the most common cause 
of disability in the population due to high risk of develop-
ing complications, such as heart failure, coronary heart 
disease, stroke. The nature of the morphological manifes-
tations of hypertensive disease depends on the duration 
and its severity, but hypertension triggers a cascade of 
pathological changes in the lung disease and is accompa-
nied by disruption of the structure most sensitive to fluc-
tuations in blood pressure organs (brain, heart, kidneys). 
The search for new drugs that not only reduce blood pres-
sure but also have polytropic effects is constantly in prog-
ress. In the first place is cardioprotection, which is based 
on the principles of continuous monitoring of myocardial 
oxygenation and metabolism. Recently the attention of re-
searchers attract bioflavonoids, namely Corvitin, which 
has antioxidant, prediabetics, anti-inflammatory prop-
erties. The question of influence Corwin in combination 
therapy with antihypertensive drugs in the treatment of hy-
pertension has been insufficiently studied, that determines 
the relevance and aim of our study. 
Materials and methods. The study was performed on hy-
pertensive SHR rats, which spontaneously had hypertension. 
Rats were divided into groups. Experienced animal groups 
SHR were administered ramipril at a dose of 0.5 mg/kg, 

candesartan – 0.4 mg/kg, and conducted combined therapy 
ramipril and corvitin, candesartan and corvitin. Corvitin –  
50 mg/kg. Drugs were administered 1 time per day for 7 days 
with food (for short-term treatment) and 21 days (for long-
term therapy). 
To evaluate the morphological changes of the heart, kidneys 
and liver, we used frozen transverse sections, 10 µm thick, 
which were stained by the method of Ramonovsky-Gimze.. 
The results of the study. Corvitin when applying with rami-
pril and candesartan had a protective effect on the studied 
structures of target organs: myocardium of the ventricles, 
cortex of the kidney, hepatocytes. But Corvitin cardioprotec-
tive effect observed in myocardial tissue of the left ventricle 
during long-term combination therapy with candesartan was 
more significant and is characterized by the disappearance 
of signs of hydropic vacuolation of cardiomyocytes. Combi-
nation therapy with hypotensive drugs corvitin reduced de-
gree of atrophy of the glomeruli, the greatest efficiency was 
achieved after long-term therapy. Changes in the liver tissue 
with the combination of drugs also had positive dynamics.
Conclusions. Combined therapy with antihypertensive drugs 
and corvitin significantly improves the morphological result 
in the studied structures not only by reducing blood pressure, 
but also by the pleiotropic effects of corvitin
Keywords: hypertension, candesartan, ramipril, Corvitin 
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