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The results of the pH value determination for identification of ascorbic acid in the 11thround of Professional Testing Scheme for laboratories
Test assignment for the pH value determination within the «Identification» test of monograph «Ascorbic acid» from current edition of SPU/Ph. Eur. was developed for the purpose of inclusion in the 11thround of the Professional Testing Scheme (PTS) for drug quality control laboratories. As two test samples (TS 1 and TS 2) the only one sample of ascorbic acid substance was selected. In the attestation process homogeneity and stability were proved. pH value was assigned as a result of the test samples attestation. The correctness of the assigned pH value was statistically confirmed according to the results of all participants. Based on the testing tasks, criteria for evaluation of the results of participants and form for filling in the participants results were developed. The absence of systematic error in the whole set of participant’s results was proved with statistical tool. Deviation of the results from assigned value of TS was calculated. Conclusions about the quality of the obtained participant’s results on the basis of their compliance with the pharmacopoeial requirements and the good laboratory practice in carrying out tests were drawn. The required conditions of performing the test such as proper calibration and verification of the instrument, measurement at a temperature from 20 °C to 25 °C, using water, carbon dioxide-free R for preparation of the TS solutions, difference between two parallel results not more than 0.05 pH units were controlled according to developed form to fill in the results. The developed approach of using the same substance as two test samples is allowed to evaluate the presence of random and systematic errors in the result of a single participant. For this purpose the Yuden’s plot was build. In figures, 38 participants took part in the pH determination testing within the 11thround of the Professional Testing Scheme. Twenty eight of them failed to meet the pharmacopoeial requirements during the test performance.
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Quality analysis results when performing basic operations of sample preparation: volumetric graduated pipettes
For example, verification of graduated pipettes Class A different volumes confirmed that the procedure of verification measuring vessels are extremely important for pharmaceutical laboratories, as one of the measures intermediate precision quality control. To control the quality of the verification graduated pipettes proposed a model based on the principle of insignificance. Uncertainty of verification (determination of volume variation) should not exceed 0.32 of the maximum deviation from the nominal volume volumetric graduated pipettes. In the case of training laboratories of pharmaceutical companies base operations sample preparation shows that the theoretical and practical training, and the use of special test samples is extremely important for pharmaceutical laboratories. The data confirmed that when the laboratory in accordance with the practice in analytical verification dimensional graduated pipettes for 1 ml enough to hold up to 5 determinations. Verification dimensional graduated pipettes for 2 ml, 5 ml and 10 ml enough to hold up to 3 determinations. Based on these results recommendations for forecast uncertainty in the performance of routine analysis for dimensional graduated pipettes. These recommendations are proposed to be common article of State Pharmacopoeia of Ukraine «Validation of analytical methods and tests» for use in predicting the uncertainty of the analysis.
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Pharmacokinetic study of lisinopril: analytical method and mathematical modeling
Lisinopril is an effective antihypertensive drug, which belongs to the class of angiotensin-converting enzyme inhibitor.

Known methods for determination lisinopril in plasma are quite time-consuming, that is why the development of more rapid procedure is relevant. We have developed a new method for quantification of lisinopril in blood plasma in the range from 1 ng/ml up to 300 ng/ml. Method includes precipitation of proteins, solid phase extraction of analyte on a standard cartridge and chromatography using a gradient and UPLC-MS/MS technique. The retention time of lisinopril and enalaprilat (internal standard) was 1.35 min and 1.5 min, respectively. Within-run and between-run precision of analysis was < 8.3 %, accuracy ranged from 96.8 % to 101.2 %, average recovery was from 89.9 % to 92.8 %. The analyte was stable in human plasma following three freeze/thaw cycles and for 8 months following storage at −70 °C. The method was successfully applied to the bioequivalence study of generic and brand tablets of lisinopril. A comparison of different statistical methods based on non-compartmental and one-compartmental pharmacokinetic models has been done. The evaluation of some advantages and disadvantages of both methods of statistical processing was obtained. The final evidence on bioequivalence of «Lipril», tablets 20 mg, manufactured by JSC SPC «Borschagovsky Chemical Pharmaceutical Plant» and «Acerbon», tablets 20 mg, manufactured by «AstraZeneca» was based on the standard nonparametric non-compartmental method results.
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Substantiation of pH range to provide the stability of drug cromoglicate sodium in aqueous solution
At the stage of pharmaceutical development eye drops with antiallergic action equilibrium processes in aqueous solution of cromoglicate sodium depending on pH of solution have been analyzed. Based on the calculated molar particle ions the optimum area of pH from 3.5 to 7.5 where drugs are present in the form of ions has been proved. Taking into account difficulty in determining the carboxylic acids which is slightly soluble in water, the calculation of molar particle ions in sodium cromoglicate solution at different pH values, carried out on the basis of the description of the two stages of ionization of cromoglicic acid that is dibasic symmetric molecule using the same constant. The calculation data have been confirmed by study of appearance of freshly prepared 2 % aqueous solution of cromoglicate sodium. The results showed that at acceptable to eye drops pH range from 3.5 to 7.5 the test solutions are transparent. This has allowed to substantiate optimal range pH at which is kept the stability of AFI in the form of aqueous solutions. Through equilibrium processes in an aqueous solution of sodium cromoglicate there is a small amount of cromoglicic acid, which gives reason to assume the existence of a buffer solution. Estimation of buffer action of 2 % aqueous solution of cromoglicate sodium demonstrated deficiency its buffer properties and due to this the introduction of the substances that form hydrogen ion during dissociation process may cause a decrease in pH, which is undesirable impact on the stability and comfort of the drug. Therefore it is necessary to introduce a suitable buffer system for pH values which ensure drug stability and comfort of eye drops during application. The range of studies substantiates the possibility of creating eye drops, comprising drug substance cromoglicate sodium, in physiologically suitable for eye pH range from 6.5 to 7.0.

Keywords: cromoglicate sodium, aqueous solution, ionization constants, molar proportion of ions, pH, stability, eye drops.

 

Kotova E.E., Kotov A.G.

State Enterprise «Ukrainian Scientific Pharmacopoeial Center for Quality of Medicines», Kharkiv
Systematization pharmacopoeial requirements for methods of quality control of herbal drugs. Unified TLC-methods
The systematization of methods of identification with the use of thin-layer chromatography (TLC) in monographs on herbal drugs of the State Pharmacopoeia of Ukraine (SPU) has been conducted. It was found that of the 149 entered monographs, only in 5 monographs is absent test of identification for drug by TLC. Typically in TLC-methods is described chromatographic profile for test solutions with respect to zones of markers. Markers may be the same nature as biologically active substances of herbal drugs, and may be different as the external standard. At least 2 markers are most often used in the monographs, that allows to accurately describe the position of the zones in the chromatograms, and to monitor the suitability of the chromatographic system.

It was determined that standardized methods are most commonly used for identification of herbal drugs, which contains flavonoid compounds, phenol carboxylic acids, essential oils, glycosided terpenoid compounds and hydroxyantracen derivatives; chromatographic conditions for the identification of flavonoids and phenol carboxylic acids are unified not only to identify these biologically active substances, as well as for other classes of compounds in different types of herbal drugs. It was noted that accent is made on the use of standardized procedures during the identification of herbal drugs by TLC method. It involves the use of standardized mobile phases, substances-markers, detections to ensure required reproducibility of the analysis. This approach is reasonable for development of monographs SPU. It reduces the volume of research related to the development and validation methods.
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The research of alkylchalkanoids of the genus of plants – Mulberry (Morus L.) of the tribe Moreae of the family mulberry – Moraceae
Genus Mulberry or Mulberry (Morus L.) belongs to the family Moraceae mulberry and includes 10-16 species of trees, common in warm temperate and subtropical zones of Asia, Africa, North America. The most common white mulberry (Morus alba L.) having a fruit white, pink, red or purple-black. Black mulberry (Morus nigra L.) has black, tasty fruit, leaves are rougher and therefore less suitable for rearing silkworm larvae.One of the largest genera in the tribe Moreae −Mulberry (Morus L.) has considerable interest not only as a fruit plant, as well as a potential source of many biologically active substances. There were carried out extensive study of the chemical composition of fruits, leaves, bark, stems and roots, and wood. Japanese researchers paid attention to the biosynthesis and structural features of prenylated flavonoids, including chalkanoids that can serve as a theoretical basis for the formation of a number of biologically active substances. Chalkanoids represented derivatives by isoliquiritigenin (2,4,4'-trihydroxychalkon) and «butein» (2,4,2',4'-tetrahydroxychalkon). «Butein» of mulberry can be seen as a specific compound of genus and family as a whole positional isomers – butein or 2,4,3',4'-tetrahydroxychalkon.Diversity of chalkanoids of mulberries and caused prenyl and geranyl substituents at C-3 and C-3', their cyclization with the adjacent phenolic hydroxy groups as well as the formation of complicated by type reaction adducts Diels-Alder, as well as the kind of α-C-2'-O-furanochalkons.Biosynthesis of phenolic compounds is characterized by extreme diversity of mulberry transformation from chalcones, flavones, flavonols, isoflavones, phenilbensophurans, stilbenes, xanthones, complicated substitutions prenil and geranyl groups and the formation of adducts.The nature of the structure prenylflavonoid mulberry combined with stilbenes, steroids and other compounds causes many kinds of medicinal properties of preparations of traditional medicine from the plant, such as extracts and individual active substances of many kinds of mulberry. There are examples of cancer treatment, as anti-inflammatory, anti-hyperglycaemic, anti-hyperlipidemical, antioxydant remedies for inhibition tyrosinase, aromatase, β-glucuronidase, and others.
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Determination of technological parameters grinded of roots and rhizomes of some medicinal plants
The article presents statistical data on variation of technological parameters of plant underground organs with particle fraction of (0.01-0.05) cm, poured bulk density, extractive substances, total ash, and moisture content in herbal raw materials, bulk density and a coefficient of extractant absorption by raw materials. For 99 % of roots and rhizomes with particle fraction of (0.01-0.05) cm, poured bulk density can range between (0.09-0.81) g/cm3; bulk density can range within (0.36-1.08) g/cm3; the sum of extractive substances, which are soluble in 70 % ethanol, may range from almost 0.02 g/g to 0.62 g/g of the dry medicinal plant raw material (MPRM); fluctuation range of ash content, which is soluble in 70 % ethanol, is from zero to 0.042 g/g of the dry MPRM; moisture content varies between (0.046-0.161) g/g of MPRM; the coefficient of extractant absorption by roots and rhizomes after centrifugation ranges within (0.13-1.04) g/g of MPRM. Experimentally determined and theoretically calculated values of the number of particles per weight unit of herbal raw materials of brandy-bottle root, meadowsweet root, tormentil root and rhubarb root are quite close and differ from one another by 16 %, 33 %, 32 % and 13 %, respectively, which is probably associated with shape factors of raw material particles and with the fact that the range of particles of the fraction studied is from 0.01 cm to 0.05 cm. In general, the number of particles per unit of raw material weight and specific theoretical surface of raw material particles increase along with decrease in poured bulk density, as predicted by formulas.
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X-Ray diffraction study of the immobilization of volatile liquids into tablets
This article deals with X-ray diffraction study of the immobilization of volatile liquids into the tablet. It is shown that for the immobilization of volatile liquids into the tablet requires prior wetting with water. A definition of solid-state structure of β-cyclodextrin and changes in the structure just moistened with water and volatile liquids − α-bromovaleric acid ethyl ester and peppermint oil. It is shown that when moistened with water is reversible by changing the structure of hydration. With further mixing hydrated wet weight volatile liquids: α-bromovaleric acid ethyl ester and peppermint oil irreversible structural changes that lead to the formation of a stable complex. This complex contains 86.35 % β-cyclodextrin, 12.75 % α-bromovaleric acid ethyl ester, 0.9 % peppermint oil. Stable structure provides stability of the composition during manufacture and storage of the tablets during 3 years. Studies have shown that the formation of the complex amorphous area is not increased.
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The study of physico-chemical and pharmacotechnological properties of the substance doхsofylline
The results of the analysis of the literature on the issue of the treatment of asthma and chronic obstructive pulmonary disease laycal bronchodilators, drugs of xanthine series. Bye shown that a modern, efficient and safe antiasthmatic drug in tablet form is doхsofylline. In Ukraine doхsofylline drugs in tablet form is not available, so it is advisable to create a domestic drug based on it. Held complex experimental studies of pharmaco-technological and physico-chemical properties of the substance doхsofylline. Based on crystallographic studies established the size and shape of the crystal powder. Doхsofylline substance has crystals shaped in the form izodiametrical prisms, rods with a particle size of (100-120) μm, (150-200) μm and less than 50 μm (fragments of crystals). The main fraction having size from 100 μm to 200 μm. The drug substance is sparingly soluble in water, does not form agglomerates due to electrostatic forces. Research results pharmacotechnological properties doхsofylline substance showed that it has a very low bulk properties (bulk density, the density after shrinkage), poor fluidity, has a high compressibility. According to the results of technological properties of a substance is defined list of excipients necessary to produce a stable, dosage form: disintegrants, shaper, rose-depleting resistance to crushing tablets, binders, anti-friction sliding and lubricating type. Substantiated needed-bridge application of the method of wet granulation in the development of technology and tablets on this substance.
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Study of the adhesive properties of bifidobacteria and lactobacilli at joint cultivation
The article is devoted to the study of the changes in adhesive activity of probiotic cultures, which were growing together under anaerobic conditions, as well as the influence of drying on bacterial adhesins. The major attention is paid to the comparison important growth rates (activity of acid, the number of live bacteria), level of adhesion of single and developed combined drug in comparison with the commercial products. The study was conducted using a formalized human erythrocytes the first group of blood. The level of adhesive activity of was determined by special methods, with the help of special analyzer and have been calculated using the formula in the text of the article. The information on the composition of the developed combined drug (the ratio of bacteria, prebiotic component and its concentration), and technological aspects of receiving (temperature, duration of operations, acidity) were reported. Several experiments are shows the preservation of activity adhesins on the bacterial surface, which growing together and the absence of a negative effects on the adhesive ability of microorganisms in the proposed regime of drying.
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Antioxidant action of properties of raleukin in dexamethasone diabetes of rats
Diabetes mellitus (DM) is one of the first places in the structure of endocrine diseases. So the optimization of therapy for this disease is one of the most pressing health and social problems of our time. Shown that hyperglycemia can induce the development of oxidative stress directly in pancreatic β-cells. According to modern research, inflammatory cytokines, namely interleukin-1 (IL-1) play important role in the pathogenesis of both types of diabetes. Given the presence of the recombinant receptor antagonist IL-1 raleukin defined in previous studies of hypoglycemic action of interest to study its antioxidant properties.The paper presents the results of the experimental study of antioxidant properties of the recombinant receptor antagonist IL-1 raleukin in the model of dexamethasone diabetes in rats. It was determined that under the conditions of dexamethasone diabetes in rats raleukin found pronounced antioxidant effect of reducing the concentration of primary and secondary lipid peroxidation products and also showed anti-diabetic effect, as evidenced by the reduction of non-esterified fatty acids and triglycerides in blood serum of experimental animals. By normalizing effect on these indicators raleukin not inferior to the reference drug anakinra and exceed metformin. The combination of antioxidant properties of raleykin with antidiabetic action is very valuable and it further confirms the promising preclinical studies with a view to use in complex therapy of type II diabetes.
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Experimental reasoning of the new drug composition for treatment kidney disease, urinary tract and prophylaxis urolithiasis
The experimental reasoning of the new original combined drug composition «Flarosuccine» for treatment kidney disease, urinary tract and prophylaxis urolithiasis was presented in the article.It was established that the buffer mixture (sodium succinate, potassium succinate, magnesium succinate), which is part of the Flarosuccine drug, suspension, was keeping the pH of urine at physiological values during 4 hours and the effect of the Flarosuccine drug compares with that of the reference medicinal product «Blemaren» («Esparma», Germany). It was reasoning for inclusion the buffer mixture in the drug. The second component of investigational drug is total extract of well known, traditionally used medicinal plants (astragalus faleatus, birch leaves and linden flowers). Relaxing effect study of 2 drug samples comprising different proportions of the total amount of plant extract in 3 doses in stranguria model has been showed next. Flarosuccine drug sample of second series has showed optimal antispastic effect at a dose of 2 ml/kg, exceeded by 37 % the effect of a similar dose of the first series, as well as the reference medicinal product «Phytolysin», paste («Herbapol», Poland). It was reasoning for inclusion of the above ratio of second series extract in the drug. It has been established that the Flarosuccine in therapeutic dose has diuretic effect, increasing diuresis in rats on a background water test. Flarosuccine significant exceeds effect of the reference medicinal product «Phytolysin», paste («Herbapol», Poland).Use of the drug Flarosuccine leads to a significant decrease (42 %) of the mineral part of the disc which is sewn into the bladder, and normalizes the urine specific density and pH and prevents the loss of body weight in rats and helps to normalize weight ratio of kidney on urolithiasis model. Flarosuccine significant exceeds effect of drug «Phytolysin», paste («Herbapol», Poland).Established pharmacological properties of the Flarosuccine drug allow to recommend it for use in medical practice for the treatment of kidney disease, urinary tract and prophylaxis of urolithiasis.Established pharmacological properties of the Flarosuccine drug were confirmed by patents of Ukraine and the Russian Federation.
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Pharmacogenetic aspects of the efficacy and safety of NSAIDs therapy
The review is devoted to analysis of some literature data concerning the examination of individual pharmacokinetics of NSAID and the impact of certain genes on the use safety of these drugs. This data lets us look at the problems of the application safety of certain drugs in this group differently. So, for example, high efficiency and safety of selective COX-2 inhibitors, in particular, meloxicam, traditionally associated with a selectivity of their impact on inducible isoenzyme COX. However, in the scientific literature over the last time publish more and more data about the role of genetic polymorphisms, and first of all genes polymorphism system CYP, encoding key enzymes of drugs biotransformation, as factors, largely determining the safety of drug therapies, including NSAIDs therapy. The article discusses some features of biotransformation meloxicam that make it more secure its application in carriers of certain polymorphisms of genes of CYP system that can detect a significant reduction in the frequency of health complications associated with the use of NSAIDs on the level of the general population.
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Analysis of the modern domestic market of peritoneal dialytics
The results of marketing analysis of the domestic market of peritoneal dialytics are presented in this article. It is established that agents for peritoneal dialytics with a different mix of active ingredients are registered in Ukraine, which in total due to the release forms is 52. This allows to take into account the peculiarities of patients with chronic kidney disease and take an individual approach to each patient. Analysis of the range of medicines for peritoneal dialytics according to the producing countries showed that the main part of the drugs are formed by the remedies of the foreign pharmaceutical manufacturers. Quantitative and qualitative diversity range of modern drugs is associated mainly with drugs that foreign manufacturers offer. Medicines for peritoneal dialytics of domestic production has been registered only by one company «Yuriya-pharm». The Value of dyalytics of foreign and domestic manufacturers is 88.46 % to 11.54 %. This fact should be evaluated negatively, considering the dependence of the drugs’ supply of foreign manufacturers and unstable financial and economic situation which is observed in Ukraine.
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