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Purpose: This paper is dedicated to the investigation of cycloalkan-
ecarbaldehydes, 1,2-benzoxathiin-4(3H)-on 2,2-dioxide and active 
methylene nitriles interaction and to studying antimicrobial proper-
ties of the obtained compounds.
Methods: As initial products were used cycloalkanecarbaldehydes 
1,2-benzoxathiin-4(3H)-on 2,2-dioxide and active methylene nitriles. 
During the course of the research were applied the methods of or-
ganic synthesis. The structures of the obtained compounds were con-
firmed by elemental analysis and 1H NMR spectroscopy. The antimi-
crobial activity was measured with the agar “well” diffusion method.
Results: New 2-amino-4H-pyrans were synthesized by three-com-
ponent reaction of cycloalkanecarbaldehydes, 1,2-benzoxathi-
in-4(3H)-on 2,2-dioxide and malononitrile. The replacement of the 
latter with ethylcyanoacetate in the case of cyclohexanecarbalde-
hyde led to the isolation of triethylammonium3-[(4-hydroxy-2,2- 
dioxido-2,1-benzoxathiin-3-yl)(cyclohexyl)methyl]-2,1-benzoxathi-
in-5-olat 2,2-dioxide. Based on this result and considering original-
ity of such ammonium salts the latter were purposefully synthesized 
with two-component approach using a range of secondary and ter-
tiary amines. The synthesized compounds demonstrated higher anti-
microbial activity than the reference drugs against the gram-positive 
strains.

Conclusions: The current research showed the prospective pathway 
for the expanding of the existing 2-amino-4H-pyrans diversity by 
utilizing in their synthesis such enolnucleophile and carbonyl com-
pounds as 1,2-benzoxathiin-4(3H)-one 2,2-dioxide and cycloalkan-
ecarbaldehydes respectively. The revealed antimicrobial activity 
of the obtained compounds against gram-positive microorganisms 
gives the opportunity for further investigations of narrow spectrum 
antibiotics among this group
Keywords: 1,2-benzoxathiin-4(3H)-one 2,2-dioxide, 2-amino-4H-
pyran, multicomponent reaction, cycloalkanecarbaldehyde, ammo-
nium salt, antimicrobial activity
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Vegetable crops are inexhaustible source of biologically active com-
pounds. Cabbage (Brassica oleracea L.) is a plant that has been 
extensively used in folk medicine of different countries of the world 
for the treatment of various disorders, and has anti-inflammatory, 
expectorant, broncholytic, diuretic, and general tonic effect. The 
plant material of cabbage in not officinal in Ukraine, thus it requires 
a complex pharmacognostic research to be carried out.
The aim of the research. Identification and quantitative determi-
nation of steroidal compounds in the leaves, seeds and stumps of 
cabbage. 
Materials and methods. Identification of steroidal compounds and 
determination of their quantity in the plant material of cabbage was 
carried out using gas chromatography/mass-spectrometry (GC/MS) 
method. 
The results of the study and their discussion. As a result of the 
carried out experiment 3 compounds of steroidal nature were iden-
tified in the leaves of cabbage of “Snow-white” variety, and 4 – of 

“Ukrainian autumn” and “Yaroslavna” varieties, 4 compounds in 
the seeds of cabbage of “Snow-white” variety, 3 – of “Ukrainian 
autumn” and “Yaroslavna” varieties, and 3 steroidal compounds in 
the stumps of cabbage of all the varieties. β-Sitosterol was the dom-
inating compound by the content in all studied samples. Its highest 
content was found in the leaves (2499 mg/kg) and seeds (1728 mg/
kg) of cabbage of “Yaroslavna” variety, as well as in the stumps 
(1148 mg/kg) of cabbage of “Ukrainian autumn” variety. 
Conclusion. Results of the experiment can be used at the quality 
control methods for the cabbage plant material development as well 
as obtaining prospective biologically active substances from the 
studied plant material
Keywords: cabbage, leaves, seeds, stumps, steroidal compounds, 
gas chromatography, mass-spectrometry
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The aim of the work is to analyze and systematize existing scientific 
approaches and mechanisms for the formation of innovation devel-
opment strategies in pharmacy.
Materials and methods. Studies were conducted using a data-
base on the Internet: Ukrainian patent office, SE “The State Ex-
pert Center” of the Ministry of Health of Ukraine, scientomet-
ric databases. Retrospective, systematic and analytical methods 
were been used.
Results. It has established that the most perspective directions of 
innovation development in pharmacy are: the search of priority 
therapeutic directions, where there is a low level of health care sat-
isfaction, in effective and safe drugs; development of biosimilars; 
nanotechnology-based drugs; orphan drugs; antiretroviral drugs. 
Prospective strategies for patent protection prolongation of intel-
lectual property objects in pharmacy have been analyzed and deter-
mined, which is an essential condition for the creation of effective 
mechanisms for their commercialization. It has proved actuality of 
the use state-private partnership mechanisms in Ukraine for mod-
ernization of health care system and pharmacy. This will increase 
the investment attractiveness of the pharmaceutical industry for 
foreign investors and international organizations, stimulating of in-
novation processes.
Conclusions. The rational choice of innovation strategy allows 
pharmaceutical companies to maintain and expand the quality and 
effectiveness of innovation, to bring new, original pharmaceutical 
drugs in different pharmaceutical forms available to the general 
population
Keywords: patent, drug, biosimilar, orphan drug, antiretroviral 
drug, state-private partnership

References 
1. Farmatsiia XX stolittia: tendentsii ta perspektyvy (2016). 

Kharkiv: NFaU, 1, 458.
2. Dmitrik, E. (2015). Struktura rynka lekarstvennykh sred-

stv v razreze rynochnogo statusa. Ezhenedel’nik Apteka, 1009 (38). 
Available at: http://www.apteka.ua/article/346577

3. Shelepko, S. (2015). Zaglyadyvaya v budushhee: 
blokbastery i perspektivnye R&D – novinki 2015 g. Ezhenedel’- 
nik Apteka, 973 (2). Available at: http://www.apteka.ua/article/ 
320463

4. Shelepko, S., Luk’yanchuk, E. (2016). Biosimilyary na 
evropeyskom farmrynke: kakovy uspekhi i perspektivy? Ezhened-
el’nik Apteka, 976 (5). Available at: http://www.apteka.ua/arti-
cle/322521

5. Piminov, A. F. (Ed.) (2014). Nanotekhnologii v farmatsii i 
meditsine. Kharkiv: Izd-vo Fakt, 672. 

6. Shelepko, S. (2017). Rynok orfannykh preparatov: ka-
kie faktory obuslovlivayut rost? Ezhenedel’nik Apteka, 1084 (13). 
Available at: http://www.apteka.ua/article/404764

7. Antunes, A., Fierro, I., Guerrante, R., Mendes, F., Alen-
car, M. (2013). Trends in Nanopharmaceutical Patents. International 
Journal of Molecular Sciences, 14 (4), 7016–7031. doi: 10.3390/
ijms14047016

8. Giannuzzi, V., Conte, R., Landi, A., Ottomano, S. A., 
Bonifazi, D., Baiardi, P. et. al. (2017). Orphan medicinal products 
in Europe and United States to cover needs of patients with rare 
diseases: an increased common effort is to be foreseen. Orphanet 

Journal of Rare Diseases, 12 (1), 64–69. doi: 10.1186/s13023-017-
0617-1

9. Clark, L., Beadle, D. (2012). Patent term extensions: is-
sues, challenges and implications for pharmaceuticals. Pharmaceuti-
cal Patent Analyst, 1 (4), 427–435. doi: 10.4155/ppa.12.47

10. Cockburn, I., Long, G. (2015). The importance of patents 
to innovation: updated cross-industry comparisons with biopharma-
ceuticals. Expert Opinion on Therapeutic Patents, 25 (7), 739–742. 
doi: 10.1517/13543776.2015.1040762

11. Dmitrik, E. (2017). Gosudarstvenno-chastnoe partner-
stvo v sfere zdravookhraneniya. Mezhdunarodnyy opyt. Ezhened-
el’nik Apteka, 1104 (33). Available at: http://www.apteka.ua/arti-
cle/423444

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

DOI: 10.15587/2519-4852.2017.118352

STUDY OF THE COMPOSITION OF CRYOPROTECTOR 
AND TECHNOLOGICAL REGIME IN LIOPHILIZATION 
OF LIPOSOMES WITH OXALIPLATINUM

p. 21-25

Alexander Stadnychenko, PhD, Department technology of drugs, 
National University of Pharmacy, Pushkinska str., 53, Kharkiv, 
Ukraine, 61002
ORCID: http://orcid.org/0000-0003-3450-3899

Yuriy Krasnopolskiy, Doctor of Pharmaceutical Sciences, Pro-
fessor, Department of Biotechnology, Biophysics and Analytical 
Chemistry, National Technical University «Kharkiv Politechnic In-
stitute», Kyrpychova str., 2, Kharkiv, Ukraine, 61002
E-mail: biotech_ntu_khpi@ukr.net
ORCID: http://orcid.org/0000-0003-3469-5827

Tatyana Yarnykh, Doctor of Pharmaceutical Sciences, Professor, 
Head of Department, Department technology of drugs, Nation-
al University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 
61002
E-mail: tl.@nuph.edu.ua
ORCID: http://orcid.org/0000-0001-8496-1578

Lyophilization is one of the most prospective and technological-
ly logical methods for preserving the structure of nanobiotech-
nological products. Liposomes with oxaliplatin were obtained, 
and a screening experiment was performed to select a cryo- 
protectant.
Aim. The aim of the research is to obtain liposomes with oxalipla-
tin, determine the type of cryoprotectant and its quantity, study 
the parameters of lyophilisation to obtain the product with max-
imum encapsulation of oxaliplatin, with the save of the size of 
liposomes in the nano-diapason, and the optimum residual mois-
ture content.
Methods. Lyophilization was carried out in a Quarco lyophiliz-
er (PRC). The liposomal form of oxaliplatin was obtained by the 
method of “passive” encapsulation in combination with the ion 
sorption method.
Results. Lactose, sucrose, maltose and trehalose dihydrate were 
studied as cryoprotectants. As the most perspective, was chosen - 
trehalose dihydrate. The optimal concentration of trehalose dihy-
drate in the liposomal form of oxaliplatin was researched at 8 % by 
weight. Also was optimized the program of freeze-drying. Primary 
drying with a duration of 1740 minutes was not sufficient. When the 
program was increased for 300 min, up to 2040 min, the values of 



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                              №6(10) 2017

59 

the loss of encapsulation rate of 8 %, from 65 % before drying, to 
57 % after drying were obtained. This is a good indicator, which 
shows an effectiveness of cryoprotectant and a rational program of 
freeze-drying. The size of the liposomes after drying was 112 nm, the 
residual moisture content, measured by K. Fischer’s method, was  
2.3 %, which is within the scope of the target range.
Conclusion. A technology for obtaining liposomes with encapsulat-
ed oxaliplatin has been proposed and screening studies have been 
carried out to determine the optimal cryoprotectant. It is proposed 
to use as a cryoprotector trehalose dihydrate as the most perspective. 
The effect of different content of trehalose dihydrate on the degree of 
encapsulation of oxaliplatin in liposomes was studied. It was found 
that the optimal cryoprotectant concentration in the preparation is 
8 % (by mass). 
Technological parameters of the lyophilization process of liposomes 
with oxaliplatin have been developed: drying time and freezing tem-
perature. The decrease in the incorporation of oxaliplatin into lipo-
somes during lyophilisation did not exceed 8.0 % with a residual wa-
ter content of about 2.3 %. The size of liposomes after lyophilization 
in the nanoscale is 112 nm
Keywords: Oxaliplatin, liposomes, high pressure extrusion, cryo-
protectant, freeze drying
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Aim. The aim of the research was to investigate superoxide- (SR) 
and NO-dependent mechanisms of action of N-acetylcysteine (NAC) 
and losartan (LOS) in aorta and liver of rats with type 1 diabetes 
mellitus (DMI). 
Methods. Diabetic rats were treated with NAC (1.5g/kg), LOS 
(20mg/kg) or combination (NAC+LOS) for 4 weeks. 
Results. The rate of SR generation by mitochondria of aorta in un-
treated diabetic animals was significantly higher than in control, 
while the level of NO was decreased. Production of SR and NO in 
the liver of diabetic rats were dramatically increased. The marker of 
oxidatively damaged DNA, 8-oxoG, was raised in urine of diabetic 
rats. All of pharmacological schemes showed significant decrease 
the rate of SR generation by mitochondria of aorta and liver; NO 
level was lowered in the liver tissue compared to DMI. Only NAC 
significantly restored NO level in aorta of diabetic rats. Interven-
tion with NAC / LOS or NAC+LOS increased the level of 8-oxoG in 
compare to DM1.
Conclusion. In conclusion, treatment with NAC and LOS or 
combination is associated with protection of aorta and liver 
cells in diabetic animals against toxic action of SR, preventing 
mitochondrial dysfunction and further DNA damage, which 
point out the cardioprotective effects and overall metabolic im- 
provement
Keywords: streptozoticin, superoxide, aorta, liver, rats, N-acetylcys-
teine, losartan
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The aim is to analyze the consumption of medicines for the treat-
ment of soldiers as surgical patients in a military mobile hospital 
(hereinafter MMH).
Methods. With the use of the quantity and cost method of ABC-anal-
ysis was investigated the structure of consumption of medicines by 
surgical patients of military mobile hospital. As the studied mate-
rials were reporting data indicators of the MMH medical work for 
2014-2016, report application availability and medical needs prop-
erty (p.8/med), statistical and analytical indicators of morbidity for 
the military (f.3/med), standards of medical care, clinical protocols 

of medical care on the urgent and most important diseases of sol-
diers in conditions of MMH.
Results. The analysis of the consumption of medicines for the treat-
ment of military personnel in the military mobile hospitals deter-
mined a directly proportional relationship with the magnitude and 
structure of hospital morbidity. The received data testify to ratio-
nality of expenditure of money resources for drug maintenance of a 
researched contingent. 
Conclusions. The obtained results allow us to forecast the need 
for medicines for the next year when planning medical supplies. 
The rationale for the presented fragment of the drug list is their 
inclusion in the clinical protocols of medical care for the treatment 
of surgical patients in a military mobile hospital. The data can 
be used in the future to develop cost standards for appropriate 
nosological forms.
Keywords: military mobile hospital, analysis of drug consumption, 
ABC-analysis, therapeutic category.
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Aim. The aim of this work is to develop composition of combina-
tion drug in the form of hard-gelatin capsules «Memofit», determine 
technological and microbiological parameters of intermediate prod-
ucts and ready medicinal product and develop of manufacturing pro-
cess for capsules «Memofit».
Methods of the research. Investigations presented in the article 
were performed in accordance with the procedures described by 
the State Pharmacopoeia of Ukraine (SPh Ukraine).
The results of the research. Necessity of the development of dietary 
supplement to provide special dietary properties for the purpose of 
regulation of functions and systems of the organism within the physio-
logically normal states under the nervous system dysfunction was sub-
stantiated. Results of the study of pharmaco-technological and micro-
biological parameters of dry extracts that are included as a compound 
of hard-gelatin capsules «Memofit» were presented. Optimal techno-
logical parameters for manufacturing process of capsules «Memofit» 
were proposed. Results of mass balance for a batch of capsules 
«Memofit» proved rationality of selected manufacturing process were 
given. Technology of manufacturing process of capsules «Memofit» 
was introduced into the production on the TOV “DZ “GNCLS”.
Conclusions. Possibility of the development of solid formulations 
in the form of capsules was established based on the obtained ex-
perimental findings of the determination of pharmaco-technological 
and microbiological parameters of dry extracts. It was shown that 
capsules «Memofit» are used in dietary food ration as additional 
source of biologically active substances for promoting normaliza-
tion of brain function and sleep, improvement of attentiveness. This 
preparation has general tonic properties and improves mental and 
physical efficiency. Manufacturing process and process flow chart 
for this medication was substantiated
Keywords: technology, solid formulations, capsules, plant extracts, 
diseases of the nervous system
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Pharmaceutical emulsions are now given increasing attention be-
cause they are widely used in medical practice. This became possible 
due to a qualitatively new level of scientific research and achieve-
ments in the field of emulsion systems creation, as well as expan-
sion of assortment of auxiliary substances and use of new modern 
equipment. Emulsions are heterogeneous disperse systems that are 
potentially unstable. Therefore, the issue of stabilizing of emulsion 
systems is the main problem in area of emulsions technology. 
Aim. The aim of the experiment was to study structural and mechan-
ical properties of concentrated emulsion systems, depending on the 
total concentration of surfactants, as well as investigation of colloi-
dal and thermal stability of samples for substantiation of the compo-
sition of surfactants in the development of a cream with silver citrate.
Methods. Pharmaco-technological methods of research were con-
ducted in accordance with the requirements of the State Pharmaco-
poeia of Ukraine.
Research results. Colloidal and thermal stability of the samples of 
emulsion cream with silver citrate was investigated. It has been es-
tablished that the use of emulsifiers in concentrations of 4 % and  
6 % does not provide physical stability. A dispersion analysis of the 
heterogeneous systems was carried out, which has shown that the 
samples obtained by using of the emulsifiers combination are ho-
mogeneous in size of particles of oil phase, which do not exceed  
10 microns. The behavior of samples of the emulsion cream with sil-
ver citrate during and after mechanical destruction is investigated. 
The results guarantee stability of the system under the influence of 
mechanical processing during industrial production and use. 
Conclusion. As a result of the experiment, the use of the combina-
tion of surface-active substances: emulsifier № 1 and cetostearyl 
alcohol of 8–10 % was used to stabilize the emulsion system with 
silver citrate
Keywords: emulsion system, surfactants, cream, silver citrate, 
stability
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In modern conditions, aggravation of competition in the national 
pharmaceutical market, increase in cost of scientific developments 
and investments in pharmaceutical industry, raising of the level of 
requirements and needs of consumers of remedies, the use of the 
national drug manufacturers innovative approaches to the prod-
uct range formation, which will ensure a stable market position of 
the company, economic stability and strategic development along 
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with the maintenance of available and affordable national drugs in 
Ukrainian market becomes particularly relevant.
Aim. Development of the product range renewal model for manu-
facturing pharmaceutical enterprise and its study on example of the 
nonsteroidal anti-inflammatory drugs segment.
Methods. System, analytical and logical methods were used for 
analysis.
Results. On the basis of systematization of results of organizational and 
economic, marketing and pharmacoeconomic studies of the pharma-
ceutical market, the product range renewal model on the manufacturing 
PE was developed and substantiated; it consists of five successive stag-
es. Each stage of the given model involves research of organizational 
and economic orientation and determination of performance indicators.
Conclusion. The developed product range renewal model on the 
manufacturing PE can be recommended as an effective support sys-
tem for pharmaceutical organization grounded management deci-
sions in marketing, which, we believe, will significantly reduce costs 
and increase the efficiency of business
Keywords: pharmaceutical enterprise, product range, pharmaceuti-
cal market, marketing research
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