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The aim. Development of optimal, high-precision and reproduc-
ible methods for quantitative determination of the main substance 
in the substance Epimidin – 1-(4-methoxyphenyl)-5-[2-[4-(4-me-
thoxyphenyl)piperazin-1-yl]-2-oxo-ethyl]pyrazolo[3,4-d]pyrim-
idin-4-one by high performance liquid chromatography. 
Materials and methods. High performance liquid chromatog-
raphy (HPLC) was performed using a ShimadzuNexeraX2 LC-
30AD system (Shimadzu, Japan) equipped with a SPD-M20A di-
ode array detector (DAD). ACE C18 column, size 250×4.6 mm, 
YMC with pre-column, particle size 5 μm, filled with octylsilyl 
silica gel for chromatography P. During the work acetonitrile 
and trifluoroacetic acid of HPLC class (Sigma-AldrichGmbH, 
Switzerland) were used, other chemicals and solvents were of 
analytical grade. In the study an analytical ware class A were 
used that meet the requirements of SPhU. 
Results. The following optimal conditions of chromatographic 
distribution are established: column C18 (250×4.6 mm); the 
speed of the mobile phase 1 ml / min; column thermostat tem-
perature 35 °С; injection volume 10 μl; mobile phase A – 0.1 % tri-
fluoroacetic acid; mobile phase B – acetonitrile P; the detection 
wavelength is 270 nm, the retention time of the test compound 
is 7.22 minutes. The performance of the column was determined 
for its main indicators, such as the number of theoretical plates 
(more than 25410) and the coefficient of symmetry (about 1.00). 
The technique was tested for the influence of various factors, 

such as flow rate, mobile phase composition and column ther-
mostat temperature. It was established that the influence of these 
factors is insignificant and does not affect the results obtained 
by this method. The method was validated in accordance with 
the recommendations of SPhU on the parameters of specificity, 
linearity, correctness, precision, robustness (stability).
Conclusions. For the first time, a high-precision and repro-
ducible method for quantitative determination of the main sub-
stance in the substance Epimidin with anticonvulsant activity by 
high-performance liquid chromatography was developed. Con-
ditions for chromatographic analysis (HPLC) were standardized. 
The requirements for the test “System suitability test criteria for 
chromatographic methods” are set. Statistical processing of the 
experimental results shows that the relative uncertainty of the 
average result is within acceptable limits. The correctness of 
the method was confirmed by validation studies. The developed 
technique will be used for pharmaceutical development and 
standardization of dosage form
Keywords: Epimidin, pyrazolopyrimidine, anticonvulsant, quan-
titative determination, HPLC
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The aim. The aim of the current work was to develop and val-
idate HPLC method for simultaneous determination of Benzy-
damine hydrochloride (API) and methylparaben (preservative) 
in the dosage form containing Benzydamine hydrochloride as an 
active pharmaceutical ingredient.
Methods. The separation was performed on Grace Altima C18 
column (250×4.6 mm, particle size 5 microns). The mobile phase 
consisted of 3.0 g of sodium perchlorate, 1 ml of trimethylamine 
and was adjusted to pH 3 with perchloric acid. The flow rate of 
mobile phase was 1 ml/min, detection wavelength was 320 nm 
for Benzydamine hydrochloride and 254 nm for Methylparaben.
Results. The method was validated according to ICH Q2 re-
quirements and found to be robust, specific, linear in the range 
of 80–120 % for the analytes. The maximum RSD for each com-
pound was less than 1.3 %. The accuracy of the method was 
within the acceptance criteria. 
Conclusions. The method for simultaneous determination of 
Benzydamine hydrochloride and methylparaben was developed 
and validated according to the International Conference on Har-
monization requirements. All validation parameters matched the 
acceptance criteria of the guideline. 
The developed method can be applied in routine control in QC 
laboratories for simultaneous determination of Benzydamine hy-
drochloride and Methylparaben in Benzydamine dosage forms.
Keywords: HPLC, Benzydamine hydrochloride, Methylparaben, 
method validation, simultaneous determination.
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The aim: conducting a comparative analysis of the dynamics 
of changes in health expenditures (%) from GDP and cash pay-
ments of families for medical and pharmaceutical support from 
total health expenditures in Ukraine, CIS countries and the EU 
(members since 2004).
Materials and methods. The data of the WHO Regional Office 
for Europe and such analysis methods as historical, analytical, 
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comparative, systemic, logical, graphic, mathematical and sta-
tistical, etc. were used.
Results. According to the results of the analysis, it was found that 
the ex penditures (%) on health care from the GDP of countries 
and the cash payments (%) made by families on medical and 
pharmaceutical support from the total ex penditures on health 
care in 1990–2014 steadily increasing. At the same time, it was 
proved that the growth rate (%) of these indicators in Ukraine, 
the CIS coun tries and the EU differed both in numerical values   
and in years of research. The largest and smallest growth values   
of these indicators were characteristic of Ukraine. In addition, 
it was internal indicators that were zigzag in their changes, for 
example, expenditures (%) on health care of the country’s GDP 
in 1995 in creased to 7.0 % from 3.3 % (1994). It is proved that 
in Ukraine during 1990-2014 against the background of an 
increase in expenditures (%) on healthcare from the country’s 
GDP by 2.14 times. Cash (%) payments to the population of total 
health spending increased 1.9 times. In the CIS countries, over 
the same period, the above expenses increased 1.7 times, and 
family cash payments 1.8 times, and in the EU 1.4 times and  
1.04 times respectively. Thus, it can be argued that the popu-
lation of European countries against the background of a sys-
tematic increase in health care costs (%) of the country’s GDP 
invariably spends in the form of cash payments for medical and 
pharmaceutical support no more than 25.0 % of the total health 
care costs in national health systems.
Conclusions. The presence of unstable dynamics of changes in 
these macro economic indicators in Ukraine and the CIS coun-
tries compared with similar data that are presented for the EU 
countries is the result of a lack of a systematic vision of the re-
form processes of national health systems, as well as a lack of 
a consistent state policy to provide effective financial support to 
the population in the process of providing medical and pharma-
ceutical care
Keywords: medical care, health care costs, cash payments made 
by families for medical and pharmaceutical support, healthcare, 
pharmaceutical care
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The aim. Scientifically and experimentally substantiate the pro-
duction and study of the properties of the multicomponent dry 
extract of Belisa in order to formulate a capsule mixture based 
on it, taking into account the requirements of ICQ 8 “Pharma-
ceutical Development”.
Methods. Physico-chemical and pharmaco-technological re-
search methods were used to determine moisture, bulk density 
and bulk density after shrinkage, fractional composition of the 
obtained multicomponent dry extract of Belisa and model mix-
tures with excipients based on it.

Results. As a result of experimental studies, a multicomponent dry 
extract of Belisa was obtained. Humidity, bulk density and bulk 
density after shrinkage, fluidity of the obtained extract and seven 
model mixtures with it were determined and microscopic analy-
sis was performed. According to the results of the experiment, the 
dry extract without the addition of excipients for 2 days lost its 
flowability, which prompted the use of excipients in its subsequent 
technology. To improve the technological properties of the dry ex-
tract of Belisa, model samples were made with different excipients 
(Aerosil in the amount of 1, 2 and 3 % and maltodextrin in the 
amount of 2, 3 and 4 %) and with a different technology.
Conclusions. Physico-chemical and pharmaco-technological 
properties of multicomponent dry extract of Belisa and its mod-
el samples with a number of excipients were studied. Humidity, 
bulk density and bulk density after shrinkage, fractional com-
position were studied. According to the results of experimental 
researches the technology is developed and the technological 
scheme of obtaining the multicomponent dry extract of Belisa is 
made and critical parameters of its production are defined
Keywords: composition, technology, multicomponent dry extract, 
excipients, ICQ 8 “Pharmaceutical development”
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In the study of the pharmacological activity of WSPC and pectin 
substances isolated from the Pimpinella anisum herbs, it was 
found that pectin substances are practically non-toxic and ex-
hibit a pronounced laxative effect, not inferior to the comparison 
drug «Senadex».
The aim of the work. The study of the monosaccharide com-
position of water-soluble polysaccharide complexes and pectin 
substances isolated from Pimpinella anisum herbs.
Materials and methods. For analysis, we used Pimpinella ani-
sum herbs, harvested in the summer of 2019 in Kharkov. The 
study was carried out by liquid chromatography on an Agilent 
1290 liquid chromatograph, detection was refractometric.
Results and discussion. WSPC isolated from the Pimpinella ani-
sum herbs contain two monosaccharides – glucose and ramnose. 
Rhamnose with a content of 215.5 mg/g is the dominant sugar, 
glucose is present in a much smaller amount – 17.5 mg/g. The 
glucose content in PS is approximately the same – 12.3 mg/g. 
Moreover, in pectins in the absence of ramnose, the presence 
of galactose and arabinose in the amount of 59.8 mg/g and  
69.5 mg/g, respectively, was established.
Conclusions. Using liquid chromatography, the presence of two 
monosaccharides in WSPC and three monosaccharides in pectin 
isolated from Pimpinella anisum herbs was established
Keywords: biopolymers, WSPC, PS, Pimpinella anisum, laxative 
effect, drug “Senadex”, herb, monosaccharides, quantitative de-
termination, thin-layer chromatography, liquid chromatography
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The aim of the research was assessment of ways to expand the 
instrument base of photometric equipment for quality control of 
medicines, substantiation of prospects for their implementation 
and application in the activities of the territorial service for 
medicines and drug control in Rivne region.
Materials and methods. Literature data, scientific publications 
on the application of photometric methods in drug quality con-
trol and own research on drug quality control were used. The 
methods of system analysis, bibliosemantic, data generalization 
was used in the work, the method of absorption spectrophotom-
etry in the infrared region is used in the experimental research.
Results. It is analyzed the effectiveness of IR spectroscopy for 
quality control of drugs and detection of their counterfeits in the 
framework of improving modern approaches to counteracting 
and combating the turnover of drugs in Ukraine. The prospect 
of using portable Raman spectrometers for drug quality control 
is established, based on their advantages over IR spectropho-
tometry. It was analyzed a list of drugs containing (azithromycin, 
erythromycin, ibuprofen, paracetamol, clarithromycin, cefurox-
ime sodium), including antipyretics and antibiotics that can be 
used to treat complications of COVID-19, in the field of involve-
ment of the instrument base of the National University of Water 
Management and Nature Management and Rivne State Univer-
sity for the Humanities of Rivne.
Novelty of the obtained results. For the first time, the paper sug-
gests the involvement of the instrument base of higher education 
institutions for routine quality control of drugs and detection of 
their counterfeits by territorial laboratories for quality control 
of medicines on the example of Rivne region. The necessity of in-
troduction and equipping of territorial bodies of the state quality 
control of medicines with portable devices of Raman spectrom-
etry for carrying out express, non-destructive quality control of 
medicines is substantiated.
Conclusions. The method of Raman spectroscopy is relevant 
for the implementation of the State Service for Medicines and 
Drug Control. The introduction of this method and equipment 
will increase the efficiency of inspections, as well as significant-
ly reduce the time of analysis. According to the results of ex-
perimental research on the basis of the National University of 
Water Management of Rivne and Rivne State University for the 
Humanities, it is expedient and possible to involve the equipment 
of regional educational institutions and laboratories to detect 
counterfeits and prevent their use by the health care system
Keywords: infrared spectroscopy, Raman spectroscopy, quality 
control of drugs

References
1. Arzamascev, A. P., Pechennikov, V. M., Rodiono- 

va, G. M. et. al. (2000). Analiz lekarstvennykh smesei. Moscow: 
Kompaniia Sputnik, 275.

2. Pogodina, L. I. (1985). Analiz mnogokomponentnykh 
lekarstvennykh form. Minsk: Vysshaia shkola, 240.

3. Baranova, N. V., Feofanova, M. A. (2011). Primene-
nie metoda infrakrasnoi spektroskopii v analize lekarstvennykh 
sredstv. Vestnik Tverskogo gosudarstvennogo universiteta. Seri-
ia Khimiia, 12, 49–56.

4. Aleksandrova, T. V., Kriuchkova, L. K., Budano- 
va, N. A., Grigoreva, I. V. (2016). Aktualnost primeneniia meto-
da IK-spektrometrii pri opredelenii podlinnosti lekarstvennykh 
sredstv v usloviiakh ispytatelnoi laboratorii po kontroliu kachest-

va lekarstvennykh sredstv. Mezhdunarodnii zhurnal prikladnykh 
i fundamentalnykh issledovanii, 10 (4), 609–613.

5. Stepanova, E. V., Dorofeev, V. L., Arzamascev, A. P. 
(2008). Ispolzovanie metoda IK- spektrofotometrii bez vydele-
niia deistvuiuschego veschestva dlia identifikacii lekarstvenny-
kh sredstv ranitidina gidrokhlorida. Vestnik VGU. Seriia: Khimi-
ia, Biologiia, Farmaciia, 2, 153–158.

6. Trineeva, O. V., Rudaia, M. A., Gudkova, A. A., 
Slivkin, A. I. (2018). Primenenie IK-spektroskopii v analize 
lekarstvennogo rastitelnogo syria. Vestnik VGU. Seriia: Khimiia, 
Biologiia, Farmaciia, 4, 187–194.

7. Ofitsiinyi Sait Derzhavnoi sluzhby Ukrainy z likarsky-
kh zasobiv ta kontroliu za narkotykamy. Available at: https://
www.dls.gov.ua/

8. Korostashova, I. M. (2012). Borotba proty kontrafakt-
sii likarskykh zasobiv v Ukraini (pytannia normatyvno-pravovo-
ho zabezpechennia: kryminalne zakonodavstvo ta zakonodavst-
vo z pytan intelektualnoi vlasnosti). Visnyk Akademii mytnoi 
sluzhby Ukrainy. Seriia: «Pravo», 2 (9), 65–71.

9. Derzhavna Farmakopeia Ukrainy. Vol. 1. Kharkiv: 
Derzhavne pidpryiemstvo «Ukrainskyi naukovyi farmakopeinyi 
tsentr yakosti likarskykh zasobiv», 1128.

10. Wilson, B. K., Kaur, H., Allan, E. L., Lozama, A., 
Bell, D. (2017). A New Handheld Device for the Detection 
of Falsified Medicines: Demonstration on Falsified Artemisi-
nin-Based Therapies from the Field. The American Journal of 
Tropical Medicine and Hygiene, 96 (5), 1117–1123. doi: http://
doi.org/10.4269/ajtmh.16-0904 

11. Arzamascev, A. P., Senov, P. L. (1978). Standartnye 
obrazcy lekarstvennykh veschestv. Moscow: Medicina, 248.

12. Zhiliaeva, M. A., Trofimov, A. R., Ramenskaia, G. V.  
et. al. (1996). Identifikaciia lekarstvennykh sredstv gruppy 1,4- 
benzodiazepina po elektronnym i kolebatelnym spektram poglo-
scheniia. Farmaciia, 45 (5), 35–36.

13. Kozlov, N. E., Sbezhneva, V. G. (1980). Ispolzovanie 
IK-spektroskopii dlia ocenki kachestva preparatov – proizvod-
nykh khloretilamina. Farmaciia, 29 (1), 33–34.

14. Lazarian, D. S. (1980). IK spectroscopia v analyse nec-
otoryh proizvodnyh benzosulfonamida. Farmaciia, 29 (2), 36–38.

15. Mynka, A. F., Liuta, M. L. (1985). Vykorystannia 
IK-spektroskopii dlia identifikacii  nikotynovoi  kysloty ta ii po-
hidnyh. Farmacevt, 4, 40–43.

16. Belikov, V. G. (2000). Identifikaciia preparatov v 
lekarstvennykh formakh metodom proizvodnoi spektrofotomet-
rii. Farmaciia, 49 (1), 23–25.

17. Lanzarotta, A., Lorenz, L., Batson, J. S., Flur-
er, C. (2017). Development and implementation of a pass/
fail field-friendly method for detecting sildenafil in suspect 
pharmaceutical tablets using a handheld Raman spectrometer 
and silver colloids. Journal of Pharmaceutical and Biomedi-
cal Analysis, 146, 420–425. doi: http://doi.org/10.1016/j.jpba. 
2017.09.005 

18. Ma, B., Wang, L. (2015). An application of rapid de-
tection technologies in a national regulatory laboratory setting: 
Differentiating imported and domestic drug products of oxcarba-
zepine using handheld Raman, near infrared, and portable FTIR 
analyzers. American Pharmaceutical Review, 18 (2). 

19. Nesterov, V. V., Titova, A. I., Evtushenko, I. S. (1991). 
Ispolzovanie UF spektrofotometrii v kontrole kachestva azi-
doti-midina. Farmaciia, 40 (3), 30–32.



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                                         №3(25)2020

52 

20. Kashirin, D. M., Sibilev, A. V., Beloborodov, V. L.  
et. al. (2000). Primeneniie IK-spektroskopii dlia identifik-
aciii syntertisheskih peptydnyh preparatov timogena, tymo-
depressina i neogena. Khimiko-farmacevticheskii zhurnal,  
34 (11), 48–51.

21. Volgram, E. N. (1988). Primenenije IES-spectro-
fotometrii dlia ustanovlenija kordanuma v trupnom materiale. 
Sudeb.-med. Ekspertiza, 31 (2), 34–35.

22. Derzhavna Farmakopeia Ukrainy. T. 2. Kharkiv: 
Derzhavne pidpryiemstvo «Ukrainskyi naukovyi farmakopeinyi 
tsentr yakosti likarskykh zasobiv», 52–55.

23. The State Pharmacopoeia of the Russian Federation. 
Vol. 1–3 (2015). Moscow. Available at: http://femb.ru/feml

24. Vickers, S., Bernier, M., Zambrzycki, S., Fernan- 
dez, F. M., Newton, P. N., Caillet, C. (2018). Field detection de-
vices for screening the quality of medicines: a systematic review. 
BMJ Global Health, 3 (4), e000725. doi: http://doi.org/10.1136/
bmjgh-2018-000725 

25. Frosch, T., Wyrwich, E., Yan, D., Domes, C., Domes, R.,  
Popp, J., Frosch, T. (2019). Counterfeit and Substandard Test of 

the Antimalarial Tablet Riamet® by Means of Raman Hyper-
spectral Multicomponent Analysis. Molecules, 24 (18), 3229. 
doi: http://doi.org/10.3390/molecules24183229 

26. Dégardin, K., Guillemain, A., Roggo, Y. (2017). 
Comprehensive Study of a Handheld Raman Spectrometer 
for the Analysis of Counterfeits of Solid-Dosage Form Medi-
cines. Journal of Spectroscopy, 2017, 1–13. doi: http://doi.org/ 
10.1155/2017/3154035 

27. Arzamascev, A. P., Lutceva, T. Iu., Sadchikova, N. P. 
(2001). Metody analiza i standartizaciji lekarstvennyh sredstv 
proizvodnyh barbiturovoi kisloty(obzor). Khimiko-farmacev-
ticheskii zhurnal, 35 (8), 47–51.

28. Lutceva, A. I., Maslov, L. G. (1999). Metody kon-
trolia i standartizacii lekarstvennykh preparatov, soderzhaschikh 
vodorastvorimye vitaminy (obzor). Khimiko-farmacevticheskii 
zhurnal, 33 (9), 30–37.

29. Lutceva, A. I., Maslov, L. G., Seredenko, V. I. (2001). 
Metody kontrolia i standartizacii lekarstvennykh preparatov, 
soderzhaschikh zhirorastvorimye vitaminy. Khimiko-farmacev-
ticheskii zhurnal, 35 (10), 41–46.


