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Modernization of the method of quantitative determination of antrachinone compounds in common madder roots

Spectrophotometric method for determination of the sum of antracene derivatives in the roots of common madder (Rubia tinctorum L.) expressed as alizarin which is an active marker for this herbal drug. Literature was overviewed to find acceptable methods of determination of main biological active substances of common madder. Method of assay according to the monograph of State Pharmacopoeia of USSR ed. XI “Madder roots” was reproduced. According to the method determination of absorbance is carried out at the wavelength 530 nm. Meanwhile, absorbance maxima of the sample solution and standard solution were found at 565 nm and 511 nm respectively. That turns this method to be not appropriate for modern equipment. Taking into consideration the approaches of European Pharmacopoeia, research was carried out to obtain the standard for determination of antrachinone derivatives in common madder. As a result it was proposed to use – 1,2-dihydroxyantrachinone. This compound dissolved in basic-ammonia solution has an absorbance spectrum similar to that of the sample solution of common madder. It has maxima at 567±2 nm and 608 nm. After the method development its metrological parameters were checked: linearity, stability, precision and accuracy. It was found that the method is linear in the range of concentrations from -50 % to +200 % of the recovered value. The basicammonia solution of alizarin is stable in the period between 10 and 50 minutes after preparation of the solution. Accuracy of the method was checked by adding known amounts of alizarin to the aliquot of the sample solution of common madder. Precision of the results of antrachinone derivatives determination in one batch of herbal drug was checked by preparing 5 sample solutions of the same concentration. It was proposed to establish content of the sum of antrachinone derivatives expressed as alizarin in the madder roots not less than 1.8 %.
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Some aspects of the assessment suitability of the balance in pharmacopoeial analysis

Approaches of leading Pharmacopoeias to assessment suitability of the balance used on quantitative tests were considered. Approaches to a weighing result uncertainty estimation recommended by metrological international organizations were considered. Weighing result uncertainty estimation for some models of balance with scale interval 0.1 mg and 0.01 mg has been performed on the basis of manufacturers’ specifications. Advantage of the assessment suitability of the balance on the basis of one's acceptance criteria over using common for any method ones was shown. Recommended acceptance criteria could be useful for indication of an approximate suitability level of the equipment. The balances with discrecity 0.1 mg provide level of the weighing result uncertainty recommended by the State Pharmacopoeia of Ukraine.
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Determination of acid value in the olive oil test sample within the 10th round of Professional Testing Scheme for laboratories: test samples attestation, assessment criteria, analysis of the results 

The «Acid value» quality parameter was first suggested as a test task for the 10th round of Professional Testing Scheme (PTS) for drug quality control laboratories. Olive oil substance spiked with palmitic acid to increase the acid value to the set level was chosen as a test sample. It gave an opportunity to attest the test sample and evaluate the results obtained by participants. Test sample attestation criteria were elaborated based on the requirements to the uncertainty of the test method. Attested acid value of the test sample was defined as a result of the attestation, its stability and homogeneity were confirmed and assessment criteria were defined for the participants of PTS. The results of the testing are presented in the form of the protocol elaborated by the organizers and filled by the participants. It was defined that the results obtained by participants are aggravated by systematic error and the reasons of this error are mentioned. The quality of the results obtained by participants is evaluated taking into consideration the analysis of meeting pharmacopoeial requirements and requirements of good laboratory practice when carrying out the test.
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Quality assurance of the results of analysis during basic operations of sample preparation: volumetric flasks

The concept of using volumetric glassware in pharmaceutical analysis is discussed. It is shown that for pharmaceutical analysis it is necessary to verify compliance of the glassware to the requirements of the standards instead of assigning the exact volume that differs from the nominal. An approach of metrological quality control of volumetric glassware verification using the principle of insignificance is proposed. Uncertainty of verification results (variation of volume determination) should not exceed 0.32 of the maximum permissible deviation from the nominal volume. On the example of training in basic operations for the personnel of 8 laboratories it is shown that the theoretical and practical training, as well as the use of special test samples is extremely important for pharmaceutical laboratories. From the experimental data the number of parallel determinations in verifying the volumetric flask is justified. It is recommended to monitor the quality of the results after 3 determinations and perform no more than 5 determinations. Based on the estimation of the uncertainty associated with the use of volumetric flasks proposed in the European Pharmacopoeia /State Pharmacopoeia of Ukraine its estimation is offered for 20 and 200 ml volumetric flasks. These recommendations are proposed for introduction to the general monograph of State Pharmacopoeia of Ukraine «Validation of analytical methods and tests» to be used to predict the uncertainty of the results of analysis.
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Choice of excipients for manufacturing tablets based on cryo-lyophilisated xenoderm of pigs

An important target of pharmaceutical industry is development of technology and creation of domestic manufacturing of dosage forms containing ingredients of animal origin. In order to provide the population with drugs, which contain a large number of biologically active substances and possess high biological activity, studies of cryo-lyophilisated xenoderm of pigs were carried out in «Institute of Biomedical Technology» (Ternopil) under supervision of prof. V. Bihunyak. Cryo-lyophilisated xenoderm of pigs contain macro- and micronutrients, amino acids and polypeptide epidermal growth factor. The effect of six excipients on pharmacotechnical properties of the powder mass and tablets containing cryo-lyophilisated xenoderm of pigs were studied. The aim of the study was the choice of excipients to obtain tablets based on cryolyophilisated xenoderm of pigs. The tablets were obtained by direct compression and tested in accordance with pharmacopoeial requirements. The best results were obtained for tablets containing Neusіlin® US2 as structure forming excipient. Best pharmacotechnical properties were obtained with the introduction of sunflower lecithin to the tablet mass. Additional future studies are needed to obtain the optimal composition tablets based on cryo-lyophilisated xenoderm of pigs.
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Studies on the development of the composition and technology for antihypertensive drug in the dosage form of tablets

Results of studies concerning the development of the composition and manufacturing technology of the solid dosage form containing lisinopril are given. Experimental research tests were carried out to study the pharmaco-technological and physico-chemical properties of lisinopril drug substance. It was found that lisinopril dihydrate drug substance has poor volume characteristics, poor flowability, compressibility. These data indicate the necessity of using excipients which would provide optimal performance characteristics such as flowability and compressibility. It was determined that adding calcium hydrogenphosphate dihydrate, sodium croscarmellose, magnesium stearate, mannitol, pregelatinized starch into the composition of the investigated samples of tablets in optimal concentrations gives the opportunity to improve the technological properties of blends and tablets obtained by direct compression. Optimal characteristics of the drug manufacturing were established. Stability of drug in the package from different materials during the storage was studied.
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Study of antioxidant properties of raleukin on the model of alloxane diabetes in rats

Current diabetes therapy is based on the study of several pathophysiological mechanisms of the disease development. In recent years there has been a hypothesis assuming that universal mechanism involved in the major biochemical abnormalities induced by hyperglycemia, is oxidative stress, which combines the insulin resistance with dysfunction of pancreatic β-cells and this proves the usefulness of antioxidants use in the treatment of diabetes.

Taking into consideration the hypoglycemic action of recombinant interleukin-1 (IL-1) receptor antagonist – raleukin, defined in previous studies, studying its antioxidant properties was of interest. The paper presents the results of an experimental study of the influence of IL-1 receptor antagonist raleukin on the the content of primary and secondary products of lipid peroxidation and antioxidant activity of animals in the model of alloxane diabetes in rats. It was determined that raleukin showed a pronounced antioxidant effect, reducing the concentration of primary and secondary products of lipid peroxidation, increasing the activity of antioxidant system in animals with absolute insulin deficiency. Normalizing effect of raleukin on these indicators is not lower than those of reference drug anakinra and higher than those of metformin. The combination of raleukin antioxidant properties with positive effect on the initial reactions of non-enzymatic

glycosylation and glucose metabolism suggests the prospect of its application in the treatment of type 1 diabetes.
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Effectiveness of mono- and combined therapy by aliskiren and nebivolol in patients with arterial hypertension

The cause of high blood pressure at essential hypertension is not identified therefore there is no opportunity to provide patients with etiotropic treatment. Medicamentous therapy for essential hypertension can be pathogenetic, as it can affect the mechanisms of its formation and progression. Combined use of antihypertensive medicines enables to increase the effectiveness of treatment due to effect on different pathogenetic mechanisms. The combined treatment does not always give desired result.

Prolonged use of the angiotensin-converting enzyme inhibitors and angiotensin II receptor antagonists leads to development of «escape phenomenon» – decrease in effectiveness of antihypertensive and organoprotective effects. The direct renin inhibitors (the first representative is aliskiren) stimulate reducing of angiotensin II secretion. Aliskiren action is considered to be a possible means to achieve complete control on renin-angiotensin system and overcoming the «escape phenomenon».

Control of renin-angiotensin system activity via decreasing of the renin synthesis in the kidneys juxtaglomerular complex can also be achieved by beta-blockers use. In this case nebivolol is of interest as it has an exceptional selectivity to beta1-adrenergic receptors. Till the present time no attempts of combined usage of aliskiren and nebivolol have been made. This combination can provide good results in the patients with essential hypertension during use of these drugs in minimal dosages. The article covers justifications of reasonability of aliskiren and nebivolol combined usage in patients with essential hypertension. It is proved that monotherapy by aliskiren (150- 300 mg/day) and nebivolol (5-10 mg/day) ensure an effective decrease of office systolic and diastolic arterial pressure to normotonic rate by the end of 4 weeks of treatment. The use of combined therapy by aliskiren (150 mg/day ) + nebivolol (5 mg/day) provides an effective decrease of these parameters by the end of 2 weeks of treatment, and also reduces the risk of the office systolic and diastolic blood pressure increase by the end of 4 weeks of treatment in comparison with monotherapy.
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Experimental investigation of naloxone and ketorolac toxicity at single intranasal instillation to rats and guinea pigs

In order to justify the development of novel dosage forms (nasal sprays) of naloxone and ketorolac their safety assessment at single intranasal administration to laboratory animals has been carried out. Naloxone safety was studied after single administration to rats at doses 7.6 mg/kg and 38.0 mg/kg. It was revealed that single administration of naloxone doesn’t cause the substantial disorder of animal condition, their behavioral reactions and doesn’t influence the body weight dynamics. Only short-lasted sedation and hypodynamia were observed at the day of administration, during the following period the animal condition and behavior corresponded to the physiological norm, no cases of death were registered.

Intranasal administration of naloxone didn’t cause any influence on liver functions: protein content, albumin content and others thymol test indexes corresponded to the physiological norm. Macroscopic observation of internal organs didn’t reveal any abnormalities in their structure, absolute and relative weight.

Ketorolac safety was investigated in guinea pigs at doses 89.3 mg/kg and 157.5 mg/kg and in rats – at doses 236.3 mg/kg, 315.1 mg/kg and 472.5 mg/kg. The single intranasal administration of ketorolac to quinea pigs didn’t cause the mortality and didn’t influence the general condition, behavior and body weight dynamics. The clinical signs of ketorolac intoxication in rats were developing gradually since 2-4 day after administration: hypodynamia, weak reaction to external stimuli, piloerection, diarrhea and nasal bleeding were registered. Dose-related mortality was registered since 3 day of observation.

Average ketorolac lethal dose (LD50) at intranasal administration to rats was 315 mg/kg. Macroscopic observation of internal organs of animals which survived didn’t reveal any abnormalities in their macroscopic structure. Obtained data indicate good tolerability of naloxone and ketorolac at single intranasal administration to the laboratory animals that justify the development and further implementation into medical practice of new dosage form of naloxone and ketorolac such as nasal spray.
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Synthesis, physical and chemical properties of 5-R-4-R1-1H-1,2,4-triazole-3-thiones

The development of new drugs is one of the main goals in modern pharmacy and medicine. The need for low-toxic original domestic medicines with high levels of biological activity is strongly felt on the contemporary pharmaceutical market in Ukraine. The derivatives of 1,2,4-triazoles cause great interest in this regard. Such herbicides as persulon, indar, bayleton based on this heterocyclic system are widely used in agriculture. Structural fragment of 1,2,4-triazoles in combination with other functional groups exhibits high fungicidal, antibacterial, antiviral, antidepressant, analeptic and anticancer action, that’s why a lot of drugs, namely itraconazole, voriconazole, ribavirin, trazadon, letrozole are broadly used in current clinical practice. Despite the availability of publications concerning synthesis, chemical and biological properties of 1,2,4-triazoles and their derivatives, the structure of 5-R-4-R1-1H-1,2,4-triazole- 3-thiones, their physical, chemical and pharmacological properties are studied insufficiently and cause great interest from both theoretical and practical points of view. The aim of our research was to synthesize new low-toxic and highly effective potential agents, namely 5-(phenoxymethyl)- 4-R1-1H-1,2,4-triazole-3-thiones, 5-(benzyloxy)-4-R1-1H-1,2,4- triazole-3-thiones and 5-(hydroxy(phenyl)methyl)-4-R1-1H- 1,2,4-triazole-3-thiones, which contain a Hydrogen atom or amino group or aliphatic and aromatic character substations at N4 atom in 1,2,4-triazole cycle.

During our work the synthesis of 5-R-4-R1-1H-1,2,4-triazole- 3-thiones has been held and the effective methods of its obtaining have been set. The structure of synthesized compounds was confirmed by modern complex of physical and chemical methods of analysis (elemental analysis, IR spectroscopy and NMR spectroscopy). The research is going to be continued.
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Forensic and pharmaceutical graduation of the illegal consumption of cannabis

From the position of the forensic pharmacy evaluated narcotic drug circulation of the herbal origin on example of cannabis on the territory of Ukraine. Showed the evolution of fluctuations in the number of cannabis users who have been officially registered in drug treatment facilities and in fact criminal cases. Distributed cannabis consumption for the year in regions of Ukraine into three districts: District 1 – 50 or more illegal users by ten thousand people in the region; 2nd district – from 20 to 50 illegal consumers by ten thousand people in the area, District 3 – less than 20 illegal users by ten thousand people in the area. On the basis of forensic monitoring pharmaceutical pharmacy practice in relation to trafficking cannabis found that cannabis trafficking are engaged mainly with previous convictions and unemployed citizens, in the vain hope that they can sell drugs to drug addicts, young people who have a neuropsychiatric disorder of health. The increase in the level of anesthesia population of Kharkiv region as a

result of cannabis trafficking for 2007-2011. Special attention given to the qualification of offenses related to the trafficking of drugs, in accordance with Articles 305-309, 313-320 of the

Criminal Code of Ukraine.
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Justification of methodological approaches to conducting marketing research of international and Ukrainian pharmaceutical markets for development of innovative programs of drug creation and organization of drug manufacturing

The method for conducting marketing research of international and Ukrainian pharmaceutical markets is proposed with the goal to identify key trends and drug consumer preferences and to form innovative programs of creation and organization of perspective drugs production. The specific characteristics of marketing research of the global pharmaceutical market were identified. The expediency of international units (DDD – Defined Daily Doses) use for determining the volume of consumption of studied drug and for conducting of pharmacoeconomic analysis to assess the economic and clinical advantages of the respective schemes of drug therapy were substantiated. It is proposed to carry out marketing research taking into account the patent and licensing situation in the world and the duration of security documents. A model of marketing research of Ukrainian and world markets for the innovation program of creation and organization of the production of drugs was developed. Stages and logical sequence of conducting marketing research of world and the Ukrainian pharmaceutical market were determined. The basic directions of marketing research of Ukrainian and World markets for the formation of innovative programs to create and organize the production of drugs were also determined. Attention was paid to the analysis of morbidity, brand and price structure of the market, consumer properties of drugs, patent situation analysis and identification of leading countries and companies of drugs creation, consideration of drug manufacturing technology, the study of trade and demand for drugs, the definition of the market development trends and consumer preferences.
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Analysis of the main problems of writing out prescriptions for drugs in Ukraine: results of the survey among pharmaceutical professionals

The summary of questionnaire survey of pharmaceutical professionals is given assessing the basic problems of drug excerption in Ukraine. It has been found that most healthcare institutions are not provided with due number of compounding forms. Also for today no responsibility of doctors for the nonproper registration of recipes is foreseen in accordance with the set of norms and rules. It is remarkable that majority of pharmaceutical professionals specify on frequency of illegibility and unclearness of the medical settings – 91.91 % polled respondents. There is also a row of substantial questions that aim to increase the efficiency of the pilot project for treatment of patients with hypertensive disease, which require effective steps to be taken from the side of the government. The results of basic medical errors frequency ranging were analyzed at excerption of recipes. It was discovered that problems of regulatory control of the medical disposal of drugs hold a key role in organization of distribution of prescription drugs. Balanced structural stage-by-stage changes in legislation are required. The basic ways to increase the efficiency level of pilot project realization are presented including government control of prices on drugs for treatment of patients with hypertensive disease.
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