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Standardization of liposome drug products

Borschevsky G.I., Tovmasyan E.K., Krasnopolsky Yu.M., Gryzodub O.I.

Development of drug products on the basis of nanoparticles is one of the perspective directions of modern nanobiotechnology. Preparation of nanoparticles and further encapsulation of drugs are used to produce various kinds of preparations for different uses and modes of administration to meet clinical requirements. Now mostly applicable in pharmaceutical practice are liposomes (microvesicles composed of a bilayer of lipid amphipathic molecules enclosing an aqueous compartment) and liposome drug products that are formed when a liposome is used to encapsulate a drug substance within the lipid bilayer or in the interior aqueous space of the liposome. It is important to mention that Ukraine is one of those countries that have long history of elaboration of innovative liposome drug products (first of them “Lipin” was licenced in 1991). Though presently there are lot of licensed liposome drug products all over the world there is a deficiency in pharmacopoeial approaches of standardization of such kind of products. It considerably complicates formulation of the state standard of quality for this products and can result the appearance in the market of Ukraine off-grade liposome drug products. In this aritcle we reviewed documents and drafts of FDA, EMEA, USP and Pharmacopoeia of China used at present, characterized liposomes and liposome drug products, their physicochemical properties, pharmacological advantages, describe main quality control methods for liposomes: basic characteristics (charge of surface, lamillarity, phase behavior, entrapped volume, etc), pharmaco-technological tests (shape, particle size and its distribution, drug content or entrapment rate, drug release, etc), chemical stability tests (assay for phospolipid and fatty acid content, oxidation, etc). On the base of all this investigations a draft general monograph “Liposome drug products” for State Pharmacopoeia of Ukraine 2nd editions was elaborated and proposed for discussion. Draft monograph is located on the website of Ukrainian scientific Pharmacopoeial center for quality of medicines (www. sphu.org.). 
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Phenolic composition of some representatives of the subgenus Eusalvia, genus Salvia

To the subgenus Eusalvia belong 19 species, of which

Koshevoy O.N.

S. officinalis, S. grandiflora, S. scabiosifolia, S. adenostachya, S. demetrii and S. glutinosa grown in Ukraine. This work was devoted to the study of the phenolic composition of some representatives of the subgenus Eusalvia, genus Salvia, assembled in Ukraine. Preliminary chemical analysis of phenolic compounds of leaves of four species of subgenus Eusalvia, genus Salvia (S. officinalis, S. grandiflora, S. scabiosifolia and S. glutinosa) showed the presence of this herbal drugs of hydroxycinnamic acid derivatives, coumarins, flavonoids. The determination of qualitative and quantitative content of phenolic compounds was performed by HPLC. Identification of phenolic compounds was performed by retention time of standards and their spectral characteristics. In leaves of S. officinalis were identified 5 derivatives of hydroxycinnamic acid and 6 flavonoids; in leaves of S. grandiflora - 9 substances (3 derivatives of hydroxycinnamic acid and 6 flavonoids), in leaves of S. scabiosifolia and S. glutinosa - 7 substances (3 derivatives hydroxycinnamic acid and 4 flavonoids). In general, in study 15 substances were identified. In all four species were found caffeic, rosemarinic and chlorogenic acids, luteolin-7-O-glucoside and rutin. Quantitative determination of derivatives of hydroxycinnamic acid, flavonoids and the sum of phenolic compounds in the leaves of S. officinalis, S. grandiflora, S. scabiosifolia and S. glutinosa performed by spectrophotometry. The highest content of phenolic compounds has been observed in the leaves of S. grandiflora, it indicated to the prospects of use of this type of herbal drug in the pharmaceutical industry. Keywords: phenolic compounds, leaves, subgenus Eusalvia, genus Salvia.
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Antimicrobial effect of 2-R-3-hydroxy-4-oxo(3,4-dihydro)-quinazolin-4-ones and its quantitative correlation with molecular structure

Kriskiv O.S.

Earlier, we synthesized series 2-R-3-hydroxy-4-oxo(3,4- dihydro)-quinazolin-4-ones (18 compounds), their virtual screening using the program PASS have been conducted. Considering the results of the PASS forecast, antimicrobial effect of the synthesized compounds have been studied and «structure- effect» connection in that series of compounds has been discussed. The purpose of this study was to identify possible correlations and establishing quantitative correlation between the calculated values of logP and experimental values of biological effects of the synthesized compounds. The analysis of data of statistical analysis indicated that the rate of logP values correlated with antimicrobial effects against S. aureus, B. subtilis and E. coli. A low level of correlation was observed when analyzing antimicrobial effect against P. aeruginosa. In all cases, there was a negative correlation. There was no quantitative relationship in the case of C. albicans. Thus, the assumption made earlier about the impact of core of quinazolin-4-one and its substitutes on the level and severity of antimicrobial effect was quantitatively confirmed with billing methods. Establishing quantitative relationships of the level of antimicrobial effect with calculated logP values in the future would allow to predict the presence and degree of detection of certain pharmacological properties of some 2-R-3-hydroxy-4-oxo(3,4-dihydro)-quinazolin- 4-ones and would optimize targeted search of BAS in this series of substances
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Pharmaco-technological study and biopharmaceutical quality indices of Amizone, tablets

Gureeva S.N.

Study of physicochemical and biopharmaceutical quality indices of Amizone, tablets, based on the study of physical and chemical characteristics of the active substance using the biopharmaceutical classification system has been highlighted. The effect of the functional properties of excipients on the core and shell quality for the development of solid dosage forms (Amisone, coated tablets, 0.25 g and 0.125 g) has been studied. Studies on the improvement of the composition of these drugs made possible to conclude that their consumer quality has been improved in connection with the application of the shell, use of modern excipients, innovative technology and equipment, as well as the production of tablets in manufacturing site, certified in accordance with the requirements of the GMP new production area. The dissolution profiles of test series indicated to the identity of bioavailability of Amisone, uncoated and coated tablets, 0.25 g and 0.125 g. According to data of pilot study, the development of pharmaceutical manufacturing of Amizone, coated tablets, 0.25 g and 0.125 g, has been carried out.
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Effect of starch on sorption properties of activated charcoal

Voronin E.F., Pakhlov E.M., Chekman I.S.

At the manufacturing of tablets and capsules, potato starch was used in powder form as a filler, and freshly prepared flour paste solution of this starch was used as a binder agent. Starch could also be used as a disintegrant. The effect of starch on the sorption properties of the active pharmaceutical ingredient (API) of the fine activated charcoal powder in the finished dosage forms has been determined. As objects of studies were used samples of activated charcoal (substance) (manufactured by «Sorbent», Russia and «Norit», Netherlands), which were usually used as the API, and also drugs contained activated charcoal from various manufacturers. The presence of potato starch was specified in the Instruction for the medical application of corresponding drugs. To determine the adsorption activity of the samples were used the following characteristics: the adsorption of methylene blue per unit dosage form and the value of specific surface area. It was found that the binder agent at the base of starch in drugs of activated charcoal reduced the specific surface area and adsorption activity of the porous sorbent. This poseds the problem of finding of other adjuvant used as binder in the manufacture of sorption detoxification drugs in the form of tablets.
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Pharmacokinetic rationale for the concentration and dose of naloxone hydrochloride in pharmaceutical development of the drug Naloxone, nasal spray

Timchenko O.V., Bezuglaya E.P., Orlova, I.N., Bariev E.A.

In order to select the concentration of naloxone hydrochloride in the drug Naloxone, nasal spray and its single dose, comparative pharmacokinetic studies at a single intranasal administration of developed drug for rabbits at various doses, as well as intravenous and intramuscular administration of the drug Naloxone, 0.4 mg/ml solution for injection, have been conducted. A method for the quantitative determination of naloxone hydrochloride in the blood plasma, including HPLC with solid phase pre-extraction of the active substance from the plasma sample and concentrating in vacuum, has been developed. It was shown that the method met the established criteria for bioanalytical method and could be used for pharmacokinetic studies. Main pharmacokinetic constants of naloxone in intranasal and injectable administration for rabbits have been calculated. It was established that at the intranasal administration of the drug to rabbits, very rapid absorption of naloxone in blood, comparable to its intramuscular administration, has been observed. The time to maximum concentration (Tmax) for both routes of administration was about (5-10) min. For intramuscular administration the maximum concentrations (Cmax) was attained within 5 minutes at the level about 78.8 ng/ml, whereas at the intranasal administration of naloxone at doses 0.6 mg/kg, 1.2 mg/kg and 1.8 mg/kg, Cmax were respectively 34.9 ng/ml, 75.0 ng/ml and 88.3 ng/ml. Regardless of the route of administration, naloxone has been characterized by a short blood circulation time (MRT): for intravenous or intramuscular administration - 32.8 min and 48.8 min, respectively, whereas for intranasal administration at doses of 0.6 mg/kg, 1.2 mg/kg and 1.8 mg/kg, MRT were respectively 36.5 min, 34.6 min and 32.0 min. Naloxone was rapidly eliminated. For intravenous administration of naloxone, a half-life period (T1/2) was about 31.8 min, total clearance (ClT) was about 110,6 ml/min•kg, elimination rate constant (Kel) – about 0.022 min-1, which was significantly different from intramuscular injection: T1/2 - 70.9 min, ClT - 77,8 ml/min•kg, Kel – 0.010 min-1. When administered intranasally at doses of 0.6 mg/kg, 1.2 mg/kg and 1.8 mg/kg,T1/2 were 52.9 min, 28.9 min and 39.0 min, ClT - 234.0 ml/min•kg, 346.9 ml/min•kg and 478.4 ml/min•kg, Kel - 0.013 min-1, 0.024 min-1 and 0.0178 min-1, respectively. The absolute bioavailability of naloxone at intranasal administration was about 30 per cent (when administered in equal doses), and increases proportionally with increasing the dose by twice, so to achieve therapeutic blood concentration at a single dose of naloxone administered intranasally, it should be approximately 3 times higher than the injection. The selected concentrations of naloxone hydrochloride in the drug and its single dose for intranasal administration could provide therapeutic equivalence of the nasal spray and drugs for injection.

Keywords: naloxone, nasal spray, bioavailability.
UDK 615.07:615.224:615.453.6

State Enterprise «State Scientific Center for Drugs and Medical Devices»

JSC «Lugansk chemical-pharmaceutical factory»

Development of methodology for the quantitative determination of candesartan cilexetil in drugs in tablet form

Nazarova E.S., Verbova Yu.M., Kalinyuk R.P.

A method of quantitative determination of candesartan cilexetil in drugs in the form of uncoated tablets, 10 mg and 20 mg, by using an absorption spectrophotometry in the ultraviolet light, at a wavelength of 255 nm, has been developed. It was proposed to carry out an assay of candesartan cilexetil by the spectrophotometry as the active substance in an alcoholic solution had two maximums of absorption (255±2) nm (304±2) nm. The absorbance of the test solution and reference solution (candesartan cilexetil standard sample) was measured at the wavelength of 255 nm in a cuvette with layer thickness of 10 mm, using ethanol (96 %) as a compensation solution. The purpose of the validation of an analytical method was the experimental proof that this method could be suitable for the task. To evaluate the validation characteristics, in accordance with the requirements of the State Pharmacopoeia of Ukraine, the acceptance criteria have been used. The conducted validation studies, using the criteria of acceptability for content tolerances +5.0 per cent, confirmed the specificity, linearity, precision, accuracy, application range and intermediate precision of the proposed methods. Full forecast uncertainty of the data for the test «Assay» of candesartan cilexetil did not exceed a critical value ΔAsteor = 1.6 per cent, so the methodology would give the correct data in other laboratories. Data of conducted valiation studies demonstrated the possibility of the use of this technique and suggested that obtained data were reliable.
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Justification of temperature and pH-value for the preparation of the solution of allergen for an immunoassay for candidal infections

Ribalkin N.V., Philimonova N.I., Gaman D.V., Strilets O.P., Strelnikov L.S.

Ukraine Allergens for the diagnosis of candidal infection were not produced in Ukraine nowadays. On the basis of the fungus Candida albicans, an allergen for an immunoassay for candidal infection has been developed. Studies have been conducted at the National Pharmaceutical University. Effects of temperature and pH value on the activity of allergen of fungus C. albicans have been investigated. The temperature in the range of from 30 °C to 70 °C has been studied; the exposure time was from 30 minutes to 120 minutes. The pH value was studied in the range of from 3.0 to 12.0. An activity was assessed by skin tests on guinea pigs, which were injected intradermally with 0.1 ml of the allergen. Data of intradermal tests were determined by the size of erythema and induration. For reproduction of candidai infection in the experiment, guinea pigs were infected intraperitoneally. Guinea pigs were characterized by specific immunity, allowing using these animals in studies of specific immunological reactions such as staging provocative skin tests in the study of allergotest of candidal infections. Based on these studies, the optimal temperature range for drying of the biomass of C. albicans (50±0.2) °C with an exposure time of 120 min has been established. It was found that the pH of the solution of sodium hydroxide for extraction of active ingredients from the fungal biomass should be 4.0±0.2. It was shown that further study of the allergen would be promising for medicine and pharmacy.

Keywords: allergen, activity, candidosis, temperature, pH.
UDK 615.1:351.76:613.99

Medical Academy of Postgraduate Education, Kharkiv

General Directorate of Health of the Kharkiv Regional State Administration

Forensic pharmacy in the State system of the study of effects of drug-related crimes among women and introduction of socially available pharmacotherapy

Radionova V.O., Shapovalova V.O., Shapovalov V.V.

It was established that in the context of socio-economic and criminal law changes in Ukraine, there was deterioration of the physical, mental and reproductive health of women, resulting in a decrease in the proportion of female and adolescent population, as well as to reduce the number of healthy people. Studies of majority of scientists shown that the main causes of substance abuse among women were stress, depression, psychosis and emotional overload. Case studies of forensic pharmacy practice indicated that women drug users committed crimes related to illegal drug trafficking. From the position of the forensic pharmacy have been indicated consequences of drug abuse for women’s health (eg, infertility), and their children’s future (eg, fetal abnormalities, prematurity, HIV-infection, delayed growth and development, deformation of face). The low level of access of women to health pharmaceutical care, the inadequacy of doctors in prescribing the form F-3 for the purchase of controlled psychoactive substances, the limited shelf life of recipes F-3 leads to the fact that women started to turn to abuse of illicit psychoactive substances. Therefore, timely diagnosis of female patient-criminal would contribute to the timely appointment of the drug, reduce of risks associated with illicit trafficking of psychoactive drugs and drugrelated crimes. Based on the study of forensic pharmaceutical characters of availability of drugs (regime of the control), drug combinations for the pharmacotherapy of drug female patients have been investigated.

Keywords: forensic pharmacy, psychoactive substances, drug crime, women.
UDC 615.12 : 614.25

National University of Pharmacy

Features of pharmaceutical provision of patient care institutions in modern times

Muzika T.P.

The problems of pharmaceutical provision of patient care institutions (PCI), among which important problem of organizational and economic scheme of its implementation, material- technical, financial and staffing, have been studied. By surveying medical and pharmaceutical professionals, the study of pharmaceutical providing of PCI in Ukraine during 2008-2012 has been conducted. The activity of pharmacies of PCI, self-supporting hospital and interhospital pharmacies in pharmaceutical providing has been investigated. Problematic aspects of their participation in pharmaceutical providing of PCI have been studied. According to conducted studies, the motivation of the participation of pharmacy in pharmaceutical providing of PCI with different levels of authority, ownership, and with different types of activities has been established. Studies suggested the feasibility of assigning of separate structure in HCI for performing of pharmaceutical providing, since the presence of a large assortment of drugs in the treatment process enhanced the accounting of disease features, age and comorbidities of patient. It should be noted that drugs required proper storage conditions, the time to conduct their accounting, monitoring of their traffic, etc. To perform designated tasks best option would be to work with the responsible pharmaceutical specialists.

Keywords: pharmaceutical providing, patient care institutions, pharmacy, responsible pharmaceutical specialist.
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Study of medical providing for the treatment of patients with rheumatoid arthritis in Ukraine

Zagoriy G.V., Dovzhuk V.V.

The problem of a disease of the population of Ukraine with rheumatoid arthritis and osteoarthritis has been shown. A search for a rational pharmacotherapy of patients with these diseases has been conducted; treatment regimen as recommended by the Ministry of Health of Ukraine has been studied; and also marketing analysis of the Ukrainian pharmaceutical market saturation with effective anti-inflammatory drugs of systemic and local effects have been conducted. Rational pharmacotherapy of rheumatic diseases was complex and required the use of drugs of many pharmacological groups, among which were the most commonly used NSAIDs. In order to reduce the side effects of NSAIDs, the perspective in treatment was the use of topical preparations. Taken into the account the availability of manufacturing facilities for the production of domestic NSAIDs, the range of effective, safe and affordable drugs with systemic and local effects should be expanded. The emergence of high-quality and relatively inexpensive NSAIDs expanded the availability of adequate therapy for patients with rheumatoid arthritis who required long-term treatment.

Keywords: rational drug therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), the pharmaceutical market, drugs with systemic and local effects.
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Natural auranoids, their classification, distribution and use

Litvinenko, V.I., Popova T.P., Dikhtyarev S.I., Popova N.V., Maslova N.F., Georgievsky V.P.

An article was devoted to auranoids that were unique series of classes of natural flavonoids. This heterocyclic chemical components were a certain type of flavonoid; they were found to be molecules having two isomeric (E) and (Z) configuration. The molecule comprised a benzofuran part, associated with benzylidene at the C-2 position. In aurons, a chalcone-like group formed a five-membered ring instead of a six-membered ring, more typical of flavonoids. Auranoids were the most common in plants of families Asteraceae, Fabaceae, Scrophulariaceae and in some varieties of Phacophyta. The authors presumed that a series of auranoids could be represented by approximately 31 classes in a large family of flavonoids. For auranoids, their glycosides and other derivatives, chemopreventive effect on certain types of cancer (aurons could modulate the estrogen receptor) was known. Plants, containing auranoids, were used in the treatment of neuron pathogenic states. Aurons, as phosphodiesterase inhibitors, could be used for the treatment of bronchial asthma, diabetes type 2 and swelling. This confirms cardio protective effects of auranoids of Bidens tripartata L.

Key words: natural auranoids, classification, inhibition of phosphodiesterases.
