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Issues of introduction of the monograph «Madder roots and Rhizomes» to the State Pharmacopoeia of Ukraine

Common Madder’s raw material – roots and rhizomes are widely used in folk and scientific medicine of Ukraine, the Russian Federation, countries of Middle Asia, India, etc. It is the need to study the possibility of harmonization of national legislation (SPhU) regarding the identification of the raw material – Common Madder’s roots and rhizomes by macroscopic, microscopic characteristics and numerical indicators with EPh requirements. The object of the study were eight samples of madder’s rhizomes and roots collected in 2012-2013 in the Crimea, the Russian Federation, in the vicinity of Melitopol and in Kharkiv. The study of microscopic structure revealed that all samples are in compliance with the requirements “External characteristics” of Art. 76: “Rubiae radices et rhizomata” of the USSR State Pharmacopoeia, 11th edition. It is suggested to include to the national monograph “Rubiae radices et rhizomata” a section «Identification A» for cut raw material. The reasonability of using powered raw material for microscopic detection and identification of raw material was demonstrated. In the powder next structural elements had been found: fragments of cork, fragments of the cortical parenchyma with elongated raphides of calcium oxalate or separate raphides of calcium oxalate, fragments of wood vessels, among which there were reticulate and ladder-shaped vessels, sometimes with reddish tylosis, fragments of the duramen of large cells or groups of woody vessels. Duramen cells with thick porous walls described in the USSR State Pharmacopoeia, 11th edition in samples weren’t found. It is suggested to include to the section “Numerical indicators” the section “Impurities”, where determine rationings of organic and inorganic impurities instead of rationings “Madder’s other parts”, “Organic impurities”, “Inorganic impurities” present in the USSR State Pharmacopoeia, 11th edition. All samples are in compliance with the requirements “Loss On Drying” and “Total ash” of the USSR State Pharmacopoeia, 11th edition. Consequently, it is suggested to introduce these requirements to the national monograph project.
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Fatty acid composition of lipophilic complexes obtained from different organs of purple coneflower (Echinacea purpurea)

This paper presents research data on extraction of lipophilic complexes of different parts of Echinacea purpurea with the help of liquefied gas Freon 22 (difluoromonochloromethane) on a device, which had been developed in the State Enterprise «State Scientific Centre for Drugs and Medical Devices», and on studying of fatty acid composition of obtained lipophilic complexes by gas chromatography. As the result of extraction by liquefied Freon 22, output of lipophilic complexes for different parts of Echinacea purpurea was: 1.5-2.0 % – for grass; 0.9-1.3 % – for roots and rhizomes and 30.0-33.0 % – for seeds, expressed as dried raw material. Fatty acid composition of obtained lipophilic complexes has been studied by gas chromatography using chromatograph «Chrome-4». Relative level of total saturated fatty acids (myristic, palmitic, stearic) is as follows: for grass – 14.7 %; for roots and rhizomes – 14.8 %; for seeds – 9.2 %. Palmic acid prevails among the amount of saturated fatty acids in all parts of Echinacea purpurea, making 11.8 % for grass; 10.8 % for roots and rhizomes and 6.0 % for seeds. Relative level of total unsaturated fatty acids (palmitoleic, oleic, linoleic and linolenic) is: for grass – 76.3 %; for roots and rhizomes – 79.7 %, and for seeds – 90.0 %. Linoleic acid prevails among the amount of unsaturated fatty acids in all parts of Echinacea purpurea, making 52.5 % for grass; 47.4 % for roots and rhizomes, and 66.6 % for seeds. The acid value for lipophilic complexes of Echinacea purpurea is: 24.8 – for grass; 18.1 – for roots and rhizomes, and 21.8 – for seeds. High level of the total amount of unsaturated fatty acids in lipophilic complexes of Echinacea purpurea may indicate to their biological value and possibility of use for development of medications.
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Investigation of polyphenol compounds in the herb of Thymus tauricus Klok. et Shost. and in its lyophilic extract

Nowadays anti-inflammatory and antiseptic medicines take an important place among the comtemporary herbal drugs. The drugs from the herb of Thymus L. (Lamiaceae) species containing the high concentrations of essential oils and phenol compounds determining wide pharmacologic activity are of great interest. By the present time the qualitative assessment of these drugs is often realized according to the total of the extractables and doesn’t take into consideration the presence of biologic active substances which determine biologic effect on the human organism. Therefore search of pharmacological activity markers in the plant and development of techniques for standardization of herbal drugs and complex herbal drug preparations by their active ingredients are of great current interest. The aim of this research was studying content of flavonoids and organic acids in the herb of Thymus tauricus Klok. et Shost. and in its lyophilic extract. In the herb and lyophilic extract of Thymus tauricus Klok. et Shost. 5 flavonoids (eryocitrin, luteolin-7-O- β-D-glycoside, luteolin, apigenin-7-O-β-D-glycoside, apigenin) and 5 organic acids (caftaric, chlorogenic, p-coumaric, ferulic, rosmarinic) have been revealed. The highest concentrations in the herb were determined for luteolin-7-O-β-D-glycoside ((0.94±0.05) %), apigenin-7-O-β-D- glycoside ((0.85±0.04) %), rosmarinic acid (0.34±0.02 %). Luteolin-7-O-β-D- glycoside ((3.99±0.20) % ) is predominant in lyophilic extract of the herb of Thymus tauricus Klok. and Shost. Apigenin-7-O-B-D-glycoside, eryocitrin are present in less concentrations. Among organic acids the highest concentrations are found or rosmarinic, chlorogenic and p-coumaric acids.
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Medicinal actions of chalconoids. Part 2. Isoliquiritigenin and its pharmacological action

Authors previously already represented a review about chalconoids, their dispersion, isolation, chemical classification. The role of isoliquiritigenin (ILG) and its derivatives in the treatment and prevention of some types of cancer was discussed. In Ukraine a number of drugs has been developed and introduced into clinical practice based on natural chalcones, which are currently used as a spasmolytic, choleretic, antiulcer agents. The purpose of this article is to continue the review about other types of pharmacological actions of chalcones, especially ILG. The article deals with the mechanism of action of ILG extracted from the licorice roots as an inhibitor of the enzyme aldosoreductase in platelet aggregation. It is shown that the inhibitory effect of ILG preventing platelet clotting in vitro is comparable to the effect of acetylsalicylic acid. In addition, given the fact that platelet hyperaggregation is implicated in the pathogenesis of diabetic complications in humans, ILG can be considered a unique natural inhibitor of aldosoreductase and be used as an active ingredient in the antidiabetic drugs, in particular for prevention and treatment of diabetic retinopathy. The role of ILG as an inhibitor of the enzyme tyrosinase is discussed. Tyrosinase is a key enzyme in the biosynthesis of melanin which determinates the skin and hair color of mammals. Excessive amounts of melanin cause various dermatological disorders, such as melasma, age spots and areas of the senile actinic keratose. The article also represents the results of studies of antiinflammatory, antianginal, antispasmodic properties of ILG. Isoliquiritigenin (2,4,4 '-trihydroxychalcone) can be considered as a perspective active pharmacological compound with anti-inflammatory, antispasmodic, antiplatelet, antianginal action that can be applied for treatment of various diseases.
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Standardized validation procedure for a method of quantitative determination at in vitro bioequivalence study

This article continues previous investigations on development of standardized validation procedures for pharmacopoeial analytical methods. The article considers specificity of validation of quantitative determination methods for a dissolution profile research within the framework of in vitro bioequivalence study and develops the standardized validation procedure for it. According to the previously developed scheme, acquisition of validation characteristics is realized through an investigation of linearity in normalized coordinates: Xi=100×C/Cst, Yi = 100×Ai/Ast. Here C – concentration, A – analytical response (absorbance in spectrophotometry, area or height of a chromatographic peak etc.), i – indicates a test solution, st – indicates the reference solution. In normalized coordinates Z = 100×Y/X is a recovery ratio in % (100·entry/finding) and a linear regression is of the form Y = a + b×X. As compared with the dissolution test assay, the quantification method for the dissolution profile research is characterized by much more wide analytical range, nonequilibrium conditions, problem with model solutions etc. To solve the wide range problem it is proposed to use a variable ΔZi = Yi – Xi (i.e. entry – finding in %) in place of Zi. In this case analytical task is to validate method with uniform absolute uncertainty in the analytical range. Use of ΔZ variable in place of Z variable makes possible to develop criteria of linearity and precision for the method of quantitative determination in the dissolution profile research: requirements to the linear regression residual standard deviation, correlation coefficient, value a (Y-interception), trueness, precision and a limit of quantification. For the profile research quantitative method validation a problem is to demonstrate the intermediate precision because we must do it not for one point but for the whole analytical range. So it is proposed to repeat the validation procedure in another day. Re-compliance with the criteria demonstrates the intermediate precision. The developed procedure is experimentally approved on the validation of the quantitative determination method of the levothyroxine in 4 dissolution media at in vitro bioequivalence study of levothyroxine tablets. The validated method was also applied to an investigation and mathematical description of dissolution profiles of various compositions of levothyroxine tablets during their technology optimization.
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Quantitative determination of squalene in vegetable oils by thin-layer chromatography

The method of qualitative and quantitative determination of squalene in vegetable oils by thin-layer chromatography without previous unsaponifiable matter removing was developed and its metrological characteristics were studied. Method involves using autosampler for sample application on chromatographic plates and specialized scanner to measure the intensity of the chromatographic zones of the test solution. Selected chromatograph conditions provide high reproducibility of measurement results. Method does not use toxic solvents and reagents. The method has been tested in the quality control of amaranth oil, aronia oil, as well as shark liver oil. Method allows us to measure the squalene concentration in oils and fats in the range from 1 % to 10 %. Validation characteristics of the method was developed. It is shown that the minimum value of relative standard deviation of measurement results minimum bias is achieved, when the concentration of squalene is 4-7 %. On the borders of the application area RSD was reach 8 %.
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Identification of the active ingredient in tablets with the use of TLC method within the 9th round of Professional Testing Scheme for laboratories: test samples attestation, assessment criteria, analysis of the results

The «Identification» quality parameter with the use of TLC method was first suggested as a test task for the 9th round of Professional Testing Scheme (PTS) for drug quality control laboratories. Four trade names of tablets containing fluorquinolones were attested as test samples. Attestation was carried out according to the Identification method in the monograph “Ciprofloxacin tablets” of the State Pharmacopoeia of Ukraine. The aim of attestation was to confirm the possibility of ciprofloxacin hydrochloride identification in the test samples according to the proposed method. In the process of attestation evaluation parameters and assessment criteria were defined for the participants of PTS. The results of performing the test task of active substance identification by TLC method in mentioned tablets are presented. Analysis of the compliance of results obtained by the participants to the pharmacopoeial requirements and to the requirements of common laboratory practice was carried out. Objectivity and reliability of controlled parameters of the chromatographic spot – retardation factor RF, size of the spot, intensity of absorption at 254 nm and colour of the fluorescence at 365 nm were estimated. General state of drug quality control by TLC method in the pharmaceutical branch was analyzed. Obtained results were analyzed and changes to the «Identification» parameter in the monograph «Ciprofloxacin tablets» were proposed for implementation into the 2nd edition of State Pharmacopoeia of Ukraine.
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Synthesis of 3-alkyl derivatives of 3-thio-5-(2-,3-,4-nitrophenyl)-4-amino-1,2,4-triazoles and their further oxidation

1,2,4-triazole derivatives are a promising class of biologically active substances, that is demonstrated by large number of domestic and foreign scientists’ researches. Despite on publications of the synthesis, chemical and biological properties of 1,2,4-triazole and 3-thioderivatives, the structure of these compounds, physicochemical and pharmacological properties are studied insufficiently. We predicted the electrophilic substitution reactions with quantum-chemical calculations of atom electron density of 5-(2-,3-,4-nitrophenyl)-4-amino-1,2,4-triazole-3-thiones and carried out the synthesis of 3-alkilderivatives 3-thio-5-(2-,3-,4-nitrophenyl)-4-amino-1,2,4-triazoles. The structure of the synthesized compounds has been confirmed by comprehensive usage of physical-chemical methods of analysis. Previous extensive studies of pharmacological activity have shown that these substances exhibit antifungal, antimicrobial and actoprotective. On the most active compound the patent of Ukraine has been obtained.

Keywords: 1,2,4-triazole, alkylation, oxidation.

UDC 615.014.21

Rybchuk V.O., Shteingart M.V

PHARMA START LLC

The pharmaceutical composition of solid dosage forms, which provide a change of a phase condition and a stability of volatile liquids

The most significant changes in technology and production equipment requires production of solid dosage forms, especially tablets with substances, which under normal conditions are liquids plant origin. For liquid components Corvalol investigated the possibility of a powder state complex formation with β-cyclodextrin. Hydration method by which complex formation is carried out by mixing the liquid substance moistened with water, β-cyclodextrin, in this method, water is used only in quantities sufficient for hydration. It was determined that during complexation is performed partial evaporation of volatile components. The scale of this process, in addition to the time and temperature of drying depend strongly on the amount of moisture that is added for hydration. Water to at least 40 % of the β-cyclodextrin. Molar ratio ethyl ester and β-cyclodextrin optimal within 0.79-0.95 up to 1. It is shown that the ratio of the components of complex conditions reactions, appropriate laboratory and industrial conditions of production. Prescribed equipment and its mode of operation for the implementation of the technology complex formation and drying it in an industrial environment. The minimum weight tablets containing liquid on the corresponding 20 drops equal to 140 mg. Designated excipients that allow production without further granulation tablets and hard capsules. It is composed advisable to include lactose and microcrystalline cellulose - as fillers and forming the structure of matter tablets, starch has been very effective tillage, fluidity provided aerosil or talc.
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The search of new anticonvulsant drugs among the 1,3,4-oxadiazole derivatives

Epilepsy is a chronic disorder of the central nervous system, which strikes to 1 % of the total world’s population. This disease requires prolonged intake of drugs. So research and development of the domestically produced drugs without side effects is the question, which remains relevant. On the base of the National University of Pharmacy a number of derivatives of 5-(4-methoxy) benzyl-1,3,4-oxadiazol- 2-il-tioacetic acid, which were produced by alkylation of 5-(4-methoxy) benzyl-2-merckapto-1,3,4-oxadiazol N-aryl (heteryl) substitutes by β-chloracetamids and β-chloracetophenon was synthesized and the their physical-chemical properties were studied. The high anticonvulsive activity of these substances was determined using the РАSS C&T (Prediction Activity Spectra for Substances: Complex & Training) program. The scope of our work was to determine the presence of anticonvulsive activity. The pharmacological screening of 29 first synthesized derivatives of 1,3,4-oxadiazole, which were divided into 6 groups according to chemical structure, on the model of thiosemicarbazide-induced seizures was carried out. Among the investigated objects leader substances have been defined. Those substances have shown pronounced anticonvulsant properties without negative influence on the muscle tonus and coordination of movements of experimental animals. The research was conducted on the 225 outbred male mice. The experimental seizure syndrome was modeled by subcutaneous injection of thiosemicarbazide in dose of 25 mg/kg (ED97). As reference drug the valproic acid in the form of syrup (Depakin, Sanofi-Aventis, France) was chosen due to similarity of its mechanism of action in development of model convulsions. Animals were divided into 3 big groups: 1st group was control; 2nd group – the reference drug in the dose of 100 and 300 mg/kg; 3rd group – synthesized substances in the dose of 50-150 mg/kg. The anticonvulsant action of activity was evaluated by the duration of latent period until to appearance of first convulsions, quantity and severity of convulsions, quantity of mice with clonic and tonic convulsions, time of death, lethality and quantity of animals, who survived. The intensity of convulsions was expressed by 5 score scale. The rotorod test was used for ascertainment of substance activity for muscles tonus and coordination of movements. The research was conducted during 5 minutes. The results were evaluated by the time of collapse. Results were statistically processed using parametritic Student criterion and Fisher’s angle transformation. In the result of pharmacological screening the presence of anticonvulsive activity of 29 first time synthesized substances – derivatives of 1,3,4-oxadiazol was established. The substancesleaders, which have anticonvulsive activity and also do not exert negative influence on muscle tonus and coordination of movements of animals, were dedicated. These results give us the opportunity to perform profound research of these derivatives on the models of convulsions and study the mechanism of their action. 
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Analysis of the neurochemical mechanisms for the neuroprotective effect of diacamph hydrochloride

Diacamph hydrochloride affecting hippocampal slices from rats in concentrations equivalent to doses of 3, 10 and 30 mg/kg in vivo, does not change the amplitude of the population excitatory postsynaptic potentials of pyramidal neurons in the CA1 area, caused by electrical stimulation of Schaffer collaterals. At concentrations equivalent to 10 and 30 mg/kg, the drug reduces the potential duration, accelerating their decline. Diacamph hydrochloride does not affect the NMDA components of the studied potentials and amplitude inhibition of antidromic population spikes of pyramidal neurons induced by 1 mM GABA. At a concentration equivalent to 10 mg/kg, the drug has no effect on neuronal damage caused by 50 mM NMDA, weakens the damaging effects of anoxia and neuroglycopenia, has an intense neuroprotective effect on oxidative stress models (affecting brain slices 1 mM H2O2 for 30 min.) Preliminary systemic diacamph hydrochloride administration (10 mg/kg) reduces neuronal damage caused by anoxia and neuroglycopenia but not NMDA, which is reduced by piracetam (400 mg/kg).
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The development of the step-by-step algorithm of a study on the definition of clinical and pharmacological groups of drugs for inclusion in the schemes of the pharmaceutical correction of the alcohol withdrawal syndrome

Characterization and relevance of the topic of the article. Forensic and pharmaceutical research in recent years point to the fact that in Ukraine’s population from the abuse of alcohol kills nearly forty thousand people. Alcohol dependence develops in young adults and is caused by excessive consumption of alcoholic beverages. The structure of alcohol dependence great importance is alcohol withdrawal syndrome, which is a syndrome of physical, mental, behavioural disorders, developing after a sharp (or phase) cessation of alcohol or pharmacologic blocking its action. The main symptoms of alcohol withdrawal are tremor, psychomotor and autonomic hyperactivity, stomach disorders, headache, fever, sweating, hypertension, hyperreflexia, seizures, and hallucinations, and delirium tremens. Therefore, therapy of the alcohol dependent patients withdrawal syndrome in the structure of alcohol dependence should be directed to the relief of all symptoms of alcohol withdrawal syndrome, particularly tremor, and provide social orientation in the selection scheme of the pharmaceutical correction, which provided for the use of drugs with minimal side effects. Purpose of the work. Determination of clinical and pharmacological groups of drugs that are appropriate to include in the schemes of the pharmaceutical correction of the alcohol withdrawal syndrome by means of questionnaires medicine specialists using a stepwise algorithm. Materials and methods. The study used the method of questioning, legal, statistical, systematic, forensic pharmaceutical, mathematical analysis, and forensic pharmaceutical monitoring. To view the results used graphical and tabular methods. Results. During the study, the algorithm was developed definitions of clinical and pharmacological groups of drugs for their inclusion in the schemes of the pharmaceutical correction of the alcohol withdrawal syndrome, which included six steps. The study involved 30 respondents who are medical professionals such specialties: addiction treatment, therapists, psychiatrists, and others obtained by surveying the results were statistically processed to confirm their validity and representativeness. Statistical analysis of the results of research carried out by the standard method and included the following: the number of clinical indications pharmacological groups of drugs in the questionnaire, the average arithmetic instructions, and the coefficient of variation, variance and coefficient of variation. The obtained values of statistical analysis confirmed the representativeness and reliability of the results. Conclusions. According to the study, the most promising for inclusion in socially oriented schemes of the pharmaceutical correction and alcohol withdrawal syndrome in patients with alcoholism, drugs are the following clinical and pharmacological groups: electrolytes (X2), α-adrenergic blockers (X1) and M-anticholinergics (X5).
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Analysis of legislative regulation of parapharmaceutical products market in Ukraine

Development of the parapharmaceutical products market including additional pharmaceutical assortment, medical products created for the prevention of diseases and for the alleviation of the patient condition was investigated. Legislative acts and regulations concerning parapharmaceutical products market regulation were analyzed. We focused on the main differences between parapharmaceutical products and drug pro ducts. According to hygienic standards 4.4.073-2001 the main difference is the number of biologically active substances in the content of parapharmaceutical products and drug products. Parapharmaceutical products usually do not cause side effects and the effect is observed after eight to twelve weeks from administration. In-process control of parapharmaсеutical products is entrusted to the Ministry of Health Care of Ukraine and to the authorized organisations. Legislative and regulatory documents required for the state examination procedure of goods and for state registration of parapharmaceutical products were analyzed. The requirements for parapharmaceutical products labeling were considered. We found that the basic and auxiliary labeling elements contained warning regarding their use for certain categories of the population. Advertisement of parapharmaceutical products should be based on promoting healthy lifestyles and preventive care. The survey results emphasize the need for further improvement of the legislative regulation of parapharmaceutical products in Ukraine.
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Investigation of risks’ sources in pharmaceutical organization

The author pays particular attention to the problem of risks in pharmaceutical organization. In the article sources of risk have been analyzed and classified. The sources were divided by external and internal. So, internal factors are: management level in the organization, financial condition, manufacturing, marketing, logistics and innovations, quality management systems, intellectual capital, human resources, information systems. External factors, such as: public health policy, national and international law, political and economic situation of the country, the income level of the population, the structure and level of incidence, the level of bureaucracy and corruption, the level of use of new technologies, social, cultural and demographic factors, the level of competition in the industry and market infrastructure have been analyzed. The list of performance indicators and components of pharmaceutical organizations that fall under the influence of each of these factors have been defined. Early identification of risk factors and risk object gives the opportunity for pharmaceutical organization to define problem areas and develop a strategy to minimize risks.
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Clinical and economic analysis of pharmaceutical provision for patients with ischemic stroke

The results of the clinical and economic analysis of pharmaceutical provision for patients with ischemic stroke have been presented in the article. A retrospective analysis of 581 patients with a diagnosis of ischemic stroke who were treated in the neurological department of a multidisciplinary hospital of Kharkov in 2007-2012 has been conducted. According to the results of frequency analysis of medical prescriptions has been found that the greatest number of prescriptions falls on the drugs that act on the blood and blood forming organs (31.35 %) and nervous system (25.38 %). According to the results of ABC-analysis has been determined that 10.61 % of the total prescriptions of drugs constitute the most expensive drugs. VEN-analysis has shown that 58.08 % of the assortment of drugs are non-essential, 37.88 % - essential and only 4.04 % - vital. The integrated clinical and economic analysis has determined that the largest part of the costs (41.76 %), which associated with pharmaceutical provision of patients with ischemic stroke, falls on the 8 NN of drugs that are most expensive and necessary, the total number of prescriptions of which is 1 312 (20.89 %).
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