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Aim. Detection of the quantitative representation in different ATC 
classification codes of registered in Ukraine drugs with postponed 
action. 
Methods. System analysis, marketing research, documental analysis.
Results.  In the State Register of Ukraine drugs with postponed 
action are presented. During the study, quantitative representation 
in resource of drugs belonging to solid oral was analyzed. It was 
found that solid oral drugs with postponed action are represented by  
7 release forms – tablets with prolonged action, tablets with modi-
fied action, capsules with prolonged action, capsules with modified 
action, pellets (substance) with prolonged action, pellets (substance) 
with modified action, granules with prolonged action. Both quanti-
tative and relative representation of solid oral dosage forms with 
postponed action in the State Register of Ukraine according ATC 
classification codes was analyzed.
Conclusion. The solid oral dosage forms with postponed action in 
the State Register of Ukraine were detected under the codes A, B, 
C, G, J, L, M, N, R. The largest number of drugs is presented under 
the code C, the lowest – under the code L. According to the dosage 
forms, the solid oral drugs with postponed action are represented 
mainly by tablets and capsules (with prolonged and modified action). 
The solid oral drugs with postponed action are available in the State 
Register of Ukraine under code C, L, R and A, that match a socially 
significant diseases
Keywords: solid oral drugs, solid oral drugs with postponed action, 
prolonged action, modified action
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Aim. Research of efficiency of PS biocomplex as an antimicrobial 
preservative in composition of medicinal and cosmetic products, as 
well as determination of its active concentration as a preservative in 
emulsion systems of various types.
Methods. Methods of information search, literature data analysis, 
microbiological and technological methods were used.
Results. To study preserving ability of PS biocomplex and to com-
pare its activity with the known preservatives, emulsion-type bases 
o/w and w/o were used. Ten emulsions of each type with different 
concentration of PS biocomplex were developed, as well as its con-
sistent use with parabens, sodium benzoate, benzalkonium chloride 
and silver nanoparticles.
PS biocomplex in studied concentrations ranging from 0.025 % to 
0.1 % shows effectiveness as a preservative. However, in concen-
trations of 0.025 and 0.05 % it can be used as a preservative only 
in w/o emulsions type with low content of aqueous phase. The use 
of PS biocomplex in concentration of 0.1 % meets pharmacopoeial 
criteria to the effectiveness of antimicrobial preservatives for emul-
sions of both types. 
The simultaneous use of PS biocomplex with other preservatives can 
reduce the concentration of the latter in of emulsion products compo-
sition, due to increase of preserving activity of the studied emulsions.
Conclusion. Results of research of PS biocomplex preserving activ-
ity show prospects of its further study as an antimicrobial preser-
vative aiming to implement in of medicinal and cosmetic products 
manufacture, that will help to expand the range of excipients for skin 
application products
Keywords: surfactants, PS biocomplex, antimicrobial preservatives, 
emulsions, remedies, cosmetic products
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Parkinson’s disease is the 2nd most common neurodegenerative dis-
ease among elderly people. Nowadays, in Europe there are more 
then 1.2 million people injured with this disease and their number 
is growing steadily.
Aim. The study of main etiological factors which determine the or-
igin of Parkinson’s disease and its prevalence, as well as determi-
nation of the average costs level for Parkinson’s disease treatment.
Methods. Content analysis, analytical and statistical methods of 
analysis.
Results. Etiological factors influencing on Parkinson’s disease 
development, such as heredity, environmental impact, pesticides, 
bacterial and viral infections, as well as industrial toxic substanc-
es, were determined. Among the surveyed countries, the largest 
number of patients with Parkinson’s disease was found in the Unit-
ed States and Hungary, while the largest average cost – in the UK 
and the US.
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Conclusion. In general, the indexes of the number of patients and 
average costs among surveyed countries are quite unequal and re-
quire further research
Keywords: Parkinson’s disease, etiological factors, average cost, 
prevalence, international experience
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Aim. The aim of the study was to develop a rational technology of 
mask-cream containing Sabal palm extract and Sophora japonica 
tincture applied for prevention and tratment of androgenic alopecia. 
Methods. Pharmaco-technological, physico-chemical, rheological 
and microscopy methods were used.
Results. Using microscopy studies aimed to determine the disper-
sion of the oil phase particles of the mask-cream it was found that 
the largest percentage of emulsion drops of up to 4 μm, in particu-
lar 74.4 %, was in the sample produced by reverse emulsion meth-
od. The given sample was characterized by the structural viscosity 
value at 20 °С and 20 rpm – 9060 mPa·Sec, which was close to 
the carrier base viscosity. The increase of homogenization speed 
and period sufficiently reduced the average size of the dispersed 
phase only to a certain point, therefore, optimal parameters for 
the cream-mask homogenization were chosen – 2000 rpm, within 
20 minutes.
The active substances (Sabal palm extract, Sophora japonica tinc-
ture) and the excipients (preservatives, thickener, flavor) were put 
into the base gradually, concerning their physical and chemical 
properties. 
Conclusion. Technological parameters of the mask-cream prepara-
tion using emulsion base were determined: reverse emulsion method, 
homogenization parameters – 20 minutes at 2000 rpm. Technologi-
cal scheme for production of the mask-cream containing Sabal palm 
extract and Sophora japonica tincture was developed
Keywords: mask-cream, androgenic alopecia, Sabal palm extract, 
Sophora japonica tincture, technology
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According to the concept of development and implementation of 
monographs on herbal material into the State Pharmacopoeia of 
Ukraine, Corn silk is included into the list of herbal material, which 
is described in the State Pharmacopoeia USSR XI edition and is ab-
sent in European Pharmacopoeia. Therefore, development of the na-
tional monograph on this herb is relevant. It was mentioned before, 
that in the State Pharmacopoeia USSR XI edition modern methods 
for identification of biologically active compounds of the given herb 
are absent, and identification is performed only by macroscopic and 
microscopic diagnostic features. 
Aim. Development of methods for identification of Corn silk by 
thin-layer chromatography, harmonized with the State Pharmacopoe-
ia of Ukraine requirements concerning herbal material for the further 
implementation into the draft national monograph “Corn silk».
Methods. To reach the goal, unified methods for phenol compounds 
and sterines analysis by thin-layer chromatography were used.
Results. Due to chemical composition, medicinal use and approaches 
to the standardization, sterines and flavonoids were selected for iden-
tification by thin-layer chromatography. The methods development 
was carried out simultaneously with their validation according to the 
State Pharmacopoeia of Ukraine General Chapter requirements.
Conclusion. Prerequisites for development of “Identification” part 
were substantiated for implementation to the State Pharmacopoeia 
of Ukraine monograph “Corn silk”. Methods for identification of 
sterines and flavonoids by thin-layer chromatography were developed. 
The analysis of different samples of Corn silk was carried out using 
thin-layer chromatography method under the developed conditions. 
The possibility of parts “Identification C” and “Identification D” im-
plementation into the draft national monograph “Corn silk” using the 
developed thin-layer chromatography methods was proved
Keywords: the State Pharmacopoeia of Ukraine, Corn silk, sterines, 
flavonoids
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Common carrot is widely cultivated in many countries as a food plant. 
Raw material of this plant has antispasmodic, antibacterial, cytotoxic, 
antiparasitic, cardioprotective, and hepatoprotective activity.
Common carrot in non-pharmacopoeial Ukraine, therefore, it re-
quires in-depth pharmacognostic study. In addition, research of its 
most common varieties in Ukraine, namely “Bright” and “Nantes 
Kharkiv” remains relevant.
The aim of research was determination of the volatile fractions com-
ponents of aerial part and roots of Common carrot of “Bright” and 

“Nantes Kharkiv” varieties.
Methods. Gas chromatography method was used for determination 
of Common carrot volatile fractions.
Results. In result of the study, 32 compounds were identified in the 
volatile fraction of Common carrot aerial part of “Bright” variety, 
34 compounds were determined in roots of the same sample. 20 com-
ponents were found in the volatile fraction of Common carrot aerial 
part of “Nantes Kharkiv” variety, and in its roots 39 compounds 
were identified.
All the volatile fractions studied characterized by the presence of 
Caryophyllene and Caryophyllene oxide in high amount. Sesquit-
erpene alcohol Carotol was determined in all the samples studied.
Conclusion. According to the results of the given research, marker 
compound Carotol was found in all Common carrot objects studied. 
The obtained data can be used for standardization of aerial part and 
roots of Common carrot of “Bright” and “Nantes Kharkiv” varieties
Keywords: Common carrot, “Bright” variety, “Nantes Kharkiv” va-
riety, aerial part, roots, volatile compounds, gas chromatography
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Literature sources were analyzed and the data concerning the range, 
biologically active compounds content and the use in pharmacy and 
medicine of Anemone nemorosa were summarized.
The aim of research is implementation of Anemone nemorosa in 
pharmaceutical and medical practice. Anemone nemorosa is a pe-
rennial herb of the buttercup (Ranunculaceae) family. This herb is 
non-officinal, but it is widely used in traditional medicine as an anti-
tumor, anti-inflammatory, antispasmodic, sedative, diaphoretic, bac-
tericidal, antimicrobial, antifungal, expectorant, and diuretic agent. 
The main biologically active substances of Anemone nemorosa are 

alkaloids, glycosides (Protoanemonin, Anemonin, Ranunculine, 
some types of saponins, tannins), vitamin C, resins, organic acids 
(chelidonic acid), coumarins, flavonoids and γ-linolenic acid.
The plant belongs to the regionally rare plants of Ukrainian admin-
istrative territories, therefore, despite the results of phytochemical 
and pharmacological studies, it becomes clear that the further use 
of Anemone nemorosa as a medicinal herb is an important issue for 
pharmacy and pharmaceutical biotechnology due to the prospects of 
research in area of new herbal remedies creation.
Due to extensive experience of use in traditional medicine, a wide 
range of pharmacological activity, the content of biologically active 
compounds, Anemone nemorosa is a promising and valuable herbal 
material for phytochemical remedies production and their practical 
implementation
Keywords: Ranunculaceae, Anemone nemorosa, Protoanemonin, bi-
ologically active compounds, pharmacological activity

References
1. Shavel, I. (2012). Tsilushchi roslyny Ukrainy [Healing 

plants of Ukraine]. Lviv: BaK, 432.
2. Christopher, C. (2013). Encyclopedia of Cultivated Plants: 

From Acacia to Zinnia 3 Vol.: From Acacia to Zinnia. Santa Bar- 
bara, 1236.

3. Grodzinskyi, A. M. (Ed.) (1992). Likarski roslyny: Ent-
syklopedychnyi dovidnyk [Encyclopedic Reference of medicinal 
plants]. Kyiv: Publishing «Ukrainian Encyclopedia» named after 
Bazhan M. P., 544.

4. Kozoriz, O. (Ed.) (2007). Likarski roslyny Karpat. Dyko-
rosli ta culturni. [Medicinal plants of the Carpathians. Wild and cul-
tural]. Uzhgorod: Mystets’ka Liniya, 504. 

5. Zemlynskyi, S. E. (1952). Lekarstvennye rastenyia SSSR 
[Medicinal plants of the USSR]. Moscow: Publishing house of the 
Moscow Society of Naturalists, 507.

6. Red Book of Ukraine (2010–2017). Available at: http://
redbook-ua.org/

7. Anemone (Wood) (1995–2017). Available at: http://Bo-
tanical.com/

8. Mondoni, A., Probert, R., Rossi, G., Hay, F., Bonomi, C.  
(2008). Habitat-correlated seed germination behaviour in popu-
lations of wood anemone (Anemone nemorosa L.) from north-
ern Italy. Seed Science Research, 18 (4), 213–222. doi: 10.1017/
s0960258508084997 

9. Hao, D.-C., Gu, X., Xiao, P. (2017). Anemone medicinal 
plants: ethnopharmacology, phytochemistry and biology. Acta Phar-
maceutica Sinica, 7 (2), 146–158. doi: 10.1016/j.apsb.2016.12.001 

10. Tsevegsuren, N., Aitzetmuller, K. (1993). 7-Linolenic 
Acid in Anemone spp. Seed Lipids. Institute for Chemistry and 
Physics of Lipids, Federal Center for Cereals, Potato and Lipid Re-
search (BAGKF), 28 (9), 841–846. doi: 10.1007/BF02536240

11. Frohne, D., Pfander, H. J. (2005). Poisonous Plants: a 
handbook for doctors, pharmacists toxicologists, biologists and vet-
erinarians. London: Manson Publishing Inc., 480.

12. Minakata, H., Komura, H., Nakanishi, K., Kada, T. 
(1983). Protoanemonin, an antimutagen isolated from plants. Muta-
tion Research/Genetic Toxicology, 116 (3-4), 317–322. doi: 10.1016/ 
0165-1218(83)90069-1

13. Martin, M., Roman, L., Dominguez, A. (1990). In Vitro- 
Activity of Protoanemonin, an Antifungal Agent. Planta Medica,  
56 (1), 66–69. doi: 10.1055/s-2006-960886

14. Bobadilla Fazzini, R. A., Skindersoe, M. E., Bielecki, P.,  
Puchalka, J., Givskov, M., Martins dos Santos, V. A. P. (2012). 
Protoanemonin: a natural quorum sensing inhibitor that selective-
ly activates iron starvation response. Environmental Microbiology,  
15 (1), 111–120. doi: 10.1111/j.1462-2920.2012.02792.x



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                               №3(7) 2017

64 

15. Roth, L., Daunderer, M., Kormann, K. (2006). Poison-
ous plants-phytotoxins. Hamburg. 

16. Misra, S. B., Dixit, S. N. (1980). Antifungal principle ofRa-
nunculus sceleratus. Economic Botany, 34 (4), 362–367. doi: 10.1007/
bf02858312

17. Maior, M., Dobrota, C. (2013). Natural compounds with 
important medical potential found in Helleborus sp. Open Life Sci-
ences, 8 (3), 272–285. doi: 10.2478/s11535-013-0129-x

18. Huang, Y.-H., Lee, T.-H., Chan, K.-J., Hsu, F.-L.,  
Wu, Y.-C., Lee, M.-H. (2008). Anemonin is a natural bioactive 
compound that can regulate tyrosinase-related proteins and mRNA 
in human melanocytes. Journal of Dermatological Science, 49 (2), 
115–123. doi:10.1016/j.jdermsci.2007.07.008

19. Hu, Y., Chen, X., Duan, H., Hu, Y., Mu, X. (2009). Pul-
satilla decoction and its active ingredients inhibit secretion of NO, 
ET-1, TNF-α, and IL-1αin LPS-induced rat intestinal microvascular 
endothelial cells. Cell Biochemistry and Function, 27 (5), 284–288. 
doi: 10.1002/cbf.1570

20. Duan, H., Zhang, Y., Xu, J., Qiao, J., Suo, Z., Hu, G., Mu, X. 
(2006). Effect of anemonin on NO, ET-1 and ICAM-1 production in 
rat intestinal microvascular endothelial cells. Journal of Ethnophar-
macology, 104 (3), 362–366. doi: 10.1016/j.jep.2005.09.034

21. Lee, T. H., Huang, N. K., Lai, T. C., Yang, A. T. Y.,  
Wang, G. J. (2008). Anemonin, from Clematis crassifolia, potent and 
selective inducible nitric oxide synthase inhibitor. Journal of Eth-
nopharmacology, 116 (3), 518–527. doi: 10.1016/j.jep.2007.12.019

22. Jia, D., Han, B., Yang, S., Zhao, J. (2014). Anemonin Al-
leviates Nerve Injury After Cerebral Ischemia and Reperfusion (I/R) 
in Rats by Improving Antioxidant Activities and Inhibiting Apopto-
sis Pathway. Journal of Molecular Neuroscience, 53 (2), 271–279. 
doi: 10.1007/s12031-013-0217-z

23.  Xiao, K., Cao, S. T., Jiao, L. F., Lin, F. H., Wang, L., 
Hu, C. H. (2016). Anemonin improves intestinal barrier restora- 
tion and influences TGF-β1 and EGFR signaling pathways in LPS- 
challenged piglets. Innate Immunity, 22 (5), 344–352. doi: 10.1177/ 
1753425916648223

24. Althea officinalis, Anemone nemorosa, Anemone syl-
vestris: Description of plants. Available at: http://ru.osvita.ua/vnz/
reports/biolog/27498/

25. Chekman, I. S. (2003). Klinichna phifoterapiia [Clinical 
phytotherapy]. Kyiv: A.S.K., 552. 

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

DOI: 10.15587/2519-4852.2017.104401

DEVELOPMENT OF PROCAINE HYDROCHLORIDE AND 
SULFANILAMIDE ASSAY METHODS IN COMPOUNDING 
OINTMENT

p. 43-47

Ivan Bezruk, Department of Pharmaceutical Chemistry, National 
University of Pharmacy, Pushkinska str., 3, Kharkiv, Ukraine, 61002
E-mail: ivan.bezruk@gmai.com

Valentin Vrakin, Department of Pharmaceutical Chemistry, National 
University of Pharmacy, Pushkinska str., 3, Kharkiv, Ukraine, 61002
E-mail: valentin@gmail.com
ORCID: http://orcid.org/0000-0001-5059-8483

Lesia Savchenko, PhD, associate professor, Department of Quality, 
Standardization and Certification of Medicines, Institute of qualifi-
cation improvement for pharmacists, National University of Phar-
macy, Pushkinska str., 3, Kharkiv, Ukraine, 61002
E-mail: savchenkolesia@gmail.com
ORCID: http://orcid.org/0000-0001-9519-7085

Anna Materienko, PhD, assistant, Department of Pharmaceutical 
Chemistry, National University of Pharmacy, Pushkinska str., 3, 
Kharkiv, Ukraine, 61002
E-mail: anna.materienko@gmail.com
ORCID: http://orcid.org/0000-0003-4184-2944

Victoria Georgiyants, Doctor of pharmaceutical sciences, profes-
sor, Department of Pharmaceutical Chemistry, National University 
of Pharmacy, Pushkinska str., 3, Kharkiv, Ukraine, 61002
ORCID: http://orcid.org/0000-0001-8794-8010

In the modern pharmaceutical market there is a tendency to com-
pounding revival and expansion. Due to this fact, there is a need to 
develop of modern methods for quality control and stability testing 
for the given group of drugs. Since most dosage forms are multicom-
ponent, this complicates the choice of analysis technique due to the 
similarity of the ingredients properties.
Aim. The aim of research was development of the methods for Pro-
caine hydrochloride and Sulfanilamide determination in the multi-
component ointment on the basis of produced 3 % tetracycline oint-
ment with the further use of the developed methods for the remedy 
stability testing.
Methods. Spectrophotometric method was used for Procaine hydro-
chloride determination, and “Primary aromatic amines determina-
tion” method was used for Sulfanilamide analysis.
Results. Due to impossibility of separation of Procaine hydrochloride 
and Sulfanilamide during sample preparation, it was necessary to 
develop a method for determination of one of them with the subse-
quent determination of their sum. For Procaine hydrochloride quan-
titative determination spectrophotometric method at wavelength of  
522 nm after formation of associate with methyl orange was offered. To 
eliminate the other components influence on Procaine hydrochloride 
absorption, other substances and their mixtures spectra were studied. 
The linearity of Procaine hydrochloride in the range of application of 
80–120 % of the nominal concentration in the dosage form was studied. 
All linear dependence criteria do not exceed the allowable values ac-
cording to the State Pharmacopoeia of Ukraine requirements. 
For Sulfanilamide analysis, “Primary aromatic amines determina-
tion” method according to the State Pharmacopoeia of Ukraine is 
recommended, taking into account the estimated amount of titrant 
spent on Procaine hydrochloride titration. 
Conclusion. Spectrophotometry method for Procaine hydrochlo-
ride quantitative determination and titration method for Sulfanil-
amide analysis were developed. Statistical criteria of the obtained 
results of the both methods were calculated. The relative error for 
Procaine hydrochloride was 1.1 %, and it was 1.39 for Sulfanil-
amide; these indexes do not exceed the allowable values which 
allow recommending the offered methods for the ointment analysis 
and stability testing
Keywords: compounding ointments, spectrophotometry, Procaine 
hydrochloride, Sulfanilamide
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Aim. The aim of research was analysis of the use of the certain levels 
of information networks in Ukrainian pharmacies as the first stage 
of information networks integration processes of some pharmaceu-
tical organizations and possibilities of digital pharmacy formation. 
Methods. Marketing analysis method, as well as historical, logical 
methods, and method of comparison, used for the research.
Results. The analysis results of the use of the modern information 
search and applied technologies and their possibilities for phar-
maceutical organizations are given. It was found, that all modern 
shells and programs need to be adapted to the peculiarities of use in 
pharmaceutical enterprise considering its features. The meaning of 

“network society” and the terms Intranet, Extranet and Internet were 
processed, and the degree of their use in pharmacy was estimat-
ed. It was found that in Ukrainian pharmacy networks in addition 

common cash modules and automated working places the owners 
implement modern software, which enables both automation of most 
operations at the pharmacy and establishes two-way contact with 
end user, creating his loyalty.
Conclusion. Information search and applied products used in 
Ukrainian pharmacy networks were highlighted, the degree of their 
spread and the possibilities, as well as the tendencies to digital phar-
macy formation were found
Keywords: digital pharmacy, Intranet, Extranet, Internet, informa-
tion search technologies
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Aim. The aim of research was to study antiarrhythmic activity of 
released and liposomal forms of Cytochrome C.
Methods. The liposomes were obtained by lipid film method fol-
lowed by homogenization at high pressure. The particles size and 
the degree of inclusion were determined. Arrhythmia was studied us-
ing the Barium chloride model. Arrhythmia occurrence and duration 
in each animal was recorded by the electrocardiographic method. 
Barium chloride, according to the conventional method, was admin-
istered at a dose of 4 mg/kg. Amiodarone was used as a reference 
sample at a dose of 5 mg/kg. Both forms of Cytochrome C were ad-
ministered intravenously at a dose of 10 mg/kg.
Results. Technology for obtaining the Cytochrome C liposomal form 
was offered by the authors; the substance inclusion into the liposome 
composition (not less than 95 %) and the obtained nanoparticles siz-
es (100–170 nm) were studied. A significant decrease in arrhythmia 
period during the use of Cytochrome C was observed. The liposomal 
Cytochrome C (10 mg/kg) shows a higher activity than the released 
form of the drug and reduces the arrhythmia period compared to the 
control more than 2 times.
Conclusion. Liposomal Cytochrome C is a promising antiarrhyt-
micagent due to its low toxicity compared to Amiodarone having 
numerous adverse effects. In the further research, it is planned to 
study the dose-dependent effect of the liposomal Cytochrome C and 
membrane-stabilizing properties in model experiments with coro-
nary heart disease and arrhythmia
Keywords: arrhythmia, Cytochrome C, liposomes, technology of li-
posomes obtaining, liposomal Cytochrome C
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