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HPLC method of assay of panthenol and methyl-phydroxybenzoate in «Panthenol», spray
HPLC method that alloys simultaneous assay panthenol and methyl-p-hydroxybenzoate in «Panthenol», spray was developed. Chromatographic realize in isocratic mode with butylsilyl silica gel column using. Chromatographic analysis were run on Reprosil Pur C4 (250 ×4.0 mm) analytical column and mobile phase containing water – acetonitrile – concentrated ortho-phosphoric acid (870 : 129 : 1) (v/v/v) was used. Flow rate was 1 ml/min. Analysis were done at +50 °C and detection wavelength was 206 nm. As compared with method that included in working normative documents, the proposed method alloys to recluse the organic solvent amount that needed for the analysis, and analysis cost in 18 times.If was sounded, that panthenol and methyl-p-hydroxybenzoate assay results did not have systematic bias (errors), and lincar regression coefficient in the range of 80–120 % from nominal value was 0.99884 for panthenol and 0.99988 for methylp-hydroxybenzoate.
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To the question of the morphological and anatomical standardization for herbal drug Helichrysum arenarium(L.) Moench
A comparison of approaches to morphological and anatomical standardization of herbal drug Immortelle flowers in the German Pharmaceutical Codex (DAC) and SP XI edition has been conducted. The importance of morphological, anatomical and merchandising analysis for identification and standardization of this drug is showen. The data analysis shows that most of the diagnostic morphological features of Helichrysum arenarium(L.) Moench in both documents are the same. However, there are certain differences. Differences regarding the sex of flowers in capitula immortelle are detected in these documents. In accordance with the DAC: external, marginal flowers in a capitula — femile, and Central — hermaphrodite. By SP XI: all the flowers in capitula — telianthus.It is shown that, though differences in the methods of microscopic analysis (by DAC is analyses the powdered drug, and by SP XI is examines bracts of involucre and flowers capitula), most microscopic signs in both documents are the same. According to the results of the anatomical study has been identified a list of major microscopic diagnostic structures. Eleven samples of drugs for compliance of domestic materials with the requirements section of the «Impurities» by SP XI and DAC was studied. In all studied samples, the amount of impurities was more than 2 %, that is, the drug did not compliance the quality requirements regulated by the DAC. DAC, in addition to total content of impurities, notes that in the drugs as impurities can be other inflorescences of Helichrysumspecies: H. stoechas (L.) DC and H. angustifoliumDC. The results will be used in the preparation of sections of «Identification A», «Identification B» and «Impurities» for national monograph «Immortelle flowersN» to introduce into the State Pharmacopoeia of Ukraine.
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Choice of excipients with the aim of perfection of composition and technology of tablets Antral, tunicate
With the aim of optimization of composition and technology of tablets of Antral, tunicate, we are conduct the choice of rational excipients. For this purpose, three groups of auxiliary substances are investigational: fillers relating and solubilisator. As tablets have a hydrophobic surface, was made decision to enter solubilisator in their composition, for the improvement of moistening of substance at moistening and surface of kernel during causing of polymeric shell. As solubilisator used polysorbat 80. Influence of type of fillers, scarifies and relating substances was in addition, studied on the basic indexes of quality of granules and tablets. In the research, the choice of excipients is reasonable with the aim of perfection of composition and technology of tablets Antral, tunicate, got the method of moist granulation. Optimization of composition of tablets of Antral was carried out with the use of method of the mathematical planning. For realization of experimental researches with the use of four factor asymmetrical plan based on Latin to the parallelepiped of first-order 11 excipients are selected. Based on realizable analysis of variance influence of quality factors and their levels is investigational on the basic indexes of quality of the tablets masses and tablets Antral. On results research of quality factors next excipients are select: from the group of fillers: mixture of magnesium sub carbonate (MSC), microcrystalline cellulose (MCC) 101 and potato starch (1:1:1) is a factor а3, from the group of scarifies — crospovidone XL 10 (factor b1), among relating substances is solution of povidone 29/32 (factor с3) and among solubilisators — polysorbat 80 (factor d2).
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Pharmaceutical development of eye drops azapentaсenе 0.015 %: study the composition and selection of filtering materials
In recent decades have seen a significant increase in the incidence of cataracts, which are among the main causes of blindness in the world. The expediency of creation of eye drops through azapentaсenе, which are based on the theory of the formation of quinoid cataracts. The complex of experimental studies on physico-chemical and technological properties of the drug substance azapentaсenе. It is found that the powder azapentaсenе easily soluble in water, sensitive to high humidity and elevated temperature. Storage relative humidity should be no more than 22.5 %. Solutions azapentaсenе 0.015 % are more stable when stored in a cool place (4 °С). A study of the effect of pH on quality 0.015 % solution azapentaсenе substantiated pH range from 7.1 to 7.8 from the viewpoint of the chemical stability and comfort to the drug. Investigated the compatibility of various filtering membranes with a solution of eye drops azapentaсenе under static and dynamic conditions. It is shown that in terms of pro-transparency, pH, quantitative content azapentaсenе solution of the drug meets the requirements of regulatory documents. However, upon contact with the eye drops azapentaсenе membranes such as nylon and Posidyne, Ultipor company «Pall» azapentaсenе quantitative content decreased, i. e., drug adsorption occurred on the filter material. It is found that the sorption azapentaсenе (13 %) after filtration membrane of nylon depends on the volume of the filtered solution. The optimal filter materials for filtration process eye drops azapentaсenе: polyvinylidene and polyethersulfones. The physicochemical properties of the eye drops, the stability of the drug in a tube-droppers 1 ml capacity made of low density polyethylene grade PURELL PE 3020 D production «Basell Polyolefins Company NV», Belgium and defined conditions and shelf life.
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Evaluation of uniformity of active substance and excipients distribution in semi-solid preparations
The article contains a critical review of the approaches and acceptance criteria for the evaluation of uniformity of semisolid preparations in accordance to the European Pharmacopoeia, USP and the State Pharmacopoeia of Ukraine. According to the requirements of the European Pharmacopoeia and the State Pharmacopoeia of Ukraine in the manufacture of semisolid preparations for cutaneous application measures should be taken to ensure appropriate homogeneity of the preparation to be delivered. These pharmacopoeia contain only a test «Uniformity of dosage units», but the tests for assessment of uniformity of bulk product and semi-solids in containers without dispensers for repeated use, are not provided. The definition of term «uniformity of semi-solid preparations», tests to be carried out to evaluate it as well as any acceptance criteria are not available. The USP describes a method of testing multidose preparations in the tube, but the acceptance criteria for assessment uniformity are not statistically justified. The concept of uniformity with respect to homogeneous and heterogeneous systems was discussed and it was stressed that the concept of «uniformity» for heterogeneous disperse systems is relative and can be applicable only to the uniform distribution of the dispersed phase in the dispersion medium. The definition of «uniformity of semi-solid preparations» was proposed. The approach to assess uniformity of distribution of medicinal substances and excipients in semi-solid preparations, based on the repeatability of the results of the assay of these substances in a set of samples was justified. The relative confidence interval was used to characterize the repeatability. It should be less than the maximum uncertainty of the analysis, which serves as the acceptance criterion. It was shown that only validated analytical procedures should be used for evaluating uniformity. An example to demonstrate the assessment of uniform distribution of methyl salicylate, which is the dispersed phase of the emulsion, is provided. It is shown that the distribution of methyl salicylate in the preparation is homogeneous and the differences in the results of the assays for 9 samples are associated only with uncertainty of analytical procedure. The proposed approach can be used to develop methodologies for evaluation of the homogeneity of the semi-solid preparations at different stages of the product life cycle.
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Solubility study of meloxicam and meloxicam trometamol in some non-aqueous solvents and mixed solvents
The aim of this work is a study of meloxicam and meloxicam trometamol solubility in non-aqueous and mixed solvents as a part of the pharmaceutical development of gel for cutaneous application provided dissolved form of meloxicam in formulation. The analytical procedure with using spectrophotometry method for the assay of meloxicam in the solutions was developed and validated on such characteristics as specificity, accuracy, precision, linearity and range. It was found that the analytical procedure is correct in the range of meloxicam concentrations from 2.14 mg/ml to 31.98 mg/ml. For meloxicam the absorption maximum is observed at 364 nm. Specific absorbance at a wavelength of 364 nm is (490.26 ± 0.35). It was investigated solubility of meloxicam at the temperature of 25 °C in some non-aqueous solvents such as N-methylpyrrolidone, ethanol (96 %), isopropyl alcohol, dimethyl sulfoxyde, propylene glycol. It was determined that the best solvent for meloxicam is N-methylpyrrolidone. Thus, the solubility of meloxicam in a mixed solvent water – N-methylpyrrolidone in a wide range of compositions was studied. It was demonstrated that meloxicam amount which is significant for development of the gel, can be dissolved only at high concentration of N-methylpyrrolidone – about 80-100 %; these concentrations of non-aqueous solvent is not acceptable for topical preparations due to the risk of adverse effects. Therefore, it was investigated the solubility of the meloxicam salt with trometamol in mixed solvent systems water – N-methylpyrrolidone and water – N-methylpyrrolidone – ethanol (96 %) depending on their composition, content of trometamol and pH of the solutions. Meloxicam content in saturated solutions increases with increasing concentration of N-MP up to 15%. Increasing the concentration of N-methylpyrrolidone up to 30 % or addition of ethanol (96 %) does not affect the content of meloxicam in saturated solutions at a particular concentration of trometamol. With increasing concentration of trometamol the content of meloxicam in saturated solutions and their pH increase. It is reasonable to use mixed solvent N-MP (15 %) – ethanol (25 %) – water (60 %) to obtain solutions with sufficiently high concentration of meloxicam trometamol in a wide pH range. For the formation of meloxicam trometamol in solutions content of trometamol should exceed its equimolar amount of approximately 4.5 % resulting in higher pH of the solutions.
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Analytical support pharmaceutical development of generic drugs antihypertensive action of lisinopril in tablet form
Presented analytical support for the pharmaceutical development of the main indicators of the quality of generic drugs to the antihypertensive effect of lisinopril 10 mg and 20 mg per tablet. In accordance with the techniques developed State Pharmacopoeia of Ukraine analysis using liquid chromatography method for identifying, quantifying the content of evaluating uniformity of dosage units and the test «Dissolution» of lisinopril tablets. Quantitative determination of lisinopril proposed to carry out by liquid chromatography under the following conditions: chromatographic column (250 × 4.6) mm filled octylsilyl spherical silica gel for chromatography with a particle size of 5 microns (e.g. XTerra RP8); mobile phase: 1 g sodium 1-geksansulfonate dissolved in 820 ml buffer pH 2.0 and added to 180 ml of acetonitrile; mobile phase rate — 1 ml/min; detection at 215 nm; column temperature — 40 °C. These conditions correspond to the conditions determining the quantitative determination of the test according to monograph «Lisinopril Tablets» USP 36. Coincidence lisinopril retention times of peaks in the chromatograms of test solution and reference solution chromatograms lisinopril dihydrate confirms the identity of the substance in the preparation. Proven methods for determining the suitability of accompanying impurities using liquid chromatography method for determination of impurities identified lisinopril in the formulation. Based on the studies identified components of the target profile quality generic lisinopril in the form of tablets — quality criteria and proposed limits for such a critical indicator of quality of the drug as «Assay», «Uniformity of dosage units», «Related substances» and «Dissolution». Requirements for quality indicators developed generic drugs is comparable to the reference product or higher.

Keywords: lisinopril, liquid chromatography method, standardization and development of pharmaceutical tablets, generic drugs, antihypertensive agent.

 

UDC 543.422.3–76 : 547.792’367

Odyntsova V.M.

Zaporozhye State Medical University

Ultraviolet spectrophotometry of 5-(adamantane-1-yl)-4R-1,2,4-triazole-3-thions derivatives
It is studied ultraviolet spectra of light absorption of some derivatives of 5-(adamantane-1-yl)-4R-1,2,4-triazole-3-thions, namely 5-(adamantane-1-yl)-4-methyl-1,2,4-triazole-3-thion (compound I) and 5-(adamantane-1-yl)-4-phenyl-1,2,4-triazole-3-thion (compound II) in solvents of different polarity (water, 95 % of ethanol, 0.1 M solution of hydrochloric acid, 0.1 M solution of sulfuric acid, 0.1 M solution of sodium hydroxide and n-hexane) to establish the dependence of the nature of the ultraviolet spectra from the structure of the studied compounds and the polarity of the used solvents. It is established that the absorption band of compound I is caused by π→πx conjugation in 1,2,4-triazole cycle and strip of compound II is the result of π→πx conjugation applying in 1,2,4-triazole cycle at 1Lb— the band of the phenyl radical. The change intensity of the observed electronic spectra and the position of their maxima indicate to the existence of the thione-thiol tautomerism of the investigated compounds depending on the nature of the used solvents. It is detected that the studied compounds at neutral and acidic media (water, 95 % of ethanol, 0.1 M solutions of HCl and H2SO4) exist in thione form. In alkaline medium (0.1 M NaOH) they exist in the form of thiols.
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Development of control procedure for seneciphyline and other related impurities in platyphylline hydrotartrate substance and «Platyphylline-Zdorovie» injectable preparation by using RP HPTLC method
Platyphylline is a pyrrolizidine alkaloid, which is used in the form of 0.2 % injectable solution of its hydrotartrate salt as antispasmodic. Analysis of normative documentation, defining the control of impurity presence in platyphylline hydrotartrate substance, has revealed the gaps of existing (described in the literature) methods. To solve them the development of procedure for determination of seneciphyline and its impurities in platyphylline hydrotartrate active substance and «Platyphylline-Zdorovie» solution for injection by using reversed-phase high-performance thin layer chromatography has been carried out. Chromatographic system presented in the work enables to separate seneciphyline impurity and drug hydrolysis products from platyphylline hydrotartrate both in the substance and injectable preparation within 7 minutes and significantly reduce application volumes, which has been achieved in the result of selection of high-sensitive to these substances revealing reagents – iodine vapour and phosphoric acid alcohol solution with further heating at 105 °C. In the developed procedure limits of detection were 0.005 mg/ml (0.05 μg/spot) for seneciphyline and 0.01 mg/ml (0.10 μg/spot) for platyphylline hydrotartrate. The procedure has been approbated in the quality control division of Pharmaceutical Company «Zdorovie» Ltd.
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Experimental research of cerebroprotective effect of 2-methyl-3-phenylaminomethylquinolin-4-one against morphological damages in rat brain structures after traumatic brain injury
This research has been carried out to study cerebroprotective effect of novel antidepressant 2-methyl-3-phenylaminomethylquinolin-4-one (atristamine) in dose 100 mg/kg against morphological damages in rat brain structures after traumatic brain injury (TBI). Design of this morphological research has been completely harmonized with the previous protocol, which was used for studying of neuroprotective properties of atristamine against TBI using behavioral tests. The brain sensorimotor cortex, the cerebellar cortex, vascular plexuses in the lateral ventricles and the fourth ventricle have been investigated. It has been shown that after treatment with atristamine the severity of signs of microcirculation disorders and edema significantly decreased in all investigated brain regions. Furthermore, the number of neurons with metabolic disorders was lower comparing with untreated animals that led to diminution of the glial-neuronal index and the perineuronal satellite index. The number of viable neurons in the atristamine-treated group of animals was increased. As a result of morphometric measurements it should be noted that the administration of atristamine for correction of TBI consequences improves metabolic and bioenergetic status of pyramidal neurons in rat brain, which is evident by decreased satellitose and attenuated glial reaction. Moreover, this positive impact of atristamine (100 mg/kg) is more pronounced in comparison with reference drug piracetam (400 mg/kg).
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The influence of oligopeptides analogues of sequence of ACTH15-18on the histostructore of rat brain with the cerebral ischemia model
The effects of the novel peptidergic neuroprotectors in reducing ischemic brain damage have been examined on white rats. The cerebral ischemia produced by bilateral carotid occlusion with using of propofol narcosis (60 mg/kg). For 96 hours rats with cerebral ischemia were treated with novel peptides Acetyl-(D-Lys)-Lys-Arg-Arg-amide (KK-1) and Acetyl-(D-Lys)-Lys-(D-Arg)-Arg-amide (KK-5). The rat’s treatment being initiated 1 h after the induction of cerebral ischemia. After 4 days of peptides administration the brain of the rats has extracted and preserved by ethanol 96 per cent. Investigated the influence of KK-1 and KK-5 on the brain histological structure (somatosensory cortex and cerebellum), brain morphological parameters (index of alteration of neurons, perineuronal and glioneuronal satellite index, index of alteration of Purkinje cells) and the ratio of brain mass. As a reference drug used known neuroprotective drug semax. The drugs was administered to rats intranasally at the dose 20 μg/kg. The results of investigation confirmed the protective effect of neuropeptides on the state the blood microcirculation in brain and neurons under the conditions of cerebral ischemia. It was found that both investigated drugs (KK-1 and KK-5) statistically significant prevent the brain edema. The tetrapeptide KK-1 also statistically significant increased rat’s survival with cerebral ischemia (to 50 %), decreased index of neuron’s alteration, perineuronal and glioneuronal satellite index in somatosensory cortex, but not index of alteration of Purkinje cells in cerebellum. The neuroprotective action of tetrapeptide KK-5 has manifested by the ability to decrease the index of alteration of Purkinje cells in cerebellum. By most measures the investigated peptides exceed the reference drug semax. The peptides KK-1 and KK-5 are promising for the future experimental and clinical investigations.
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