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Development of the monograph draft «Honey» of the State Pharmacopoeia of Ukraine

The literature review of normative documentation was carried for elaboration of the monograph of State Pharmacopoeia of Ukraine «Honey». For implementation into the monograph of State Pharmacopoeia of Ukraine «Honey» methods of control harmonized with the requirements of EP monograph were evaluated, such as TLC identification with the use of national standards available, methods for determining the index of refraction ( 20 nD ), specific conductivity (k) and optical rotation angle (α). Samples were collected from apiaries situated in different regions of Ukraine. Appereance was controlled visually, identification was controlled by thin-layer chromatography, the index of refraction, specific conductivity and optical rotation angle were defined experimentally using modern equipment. Analysis was carried out in compliance with methods of European Pharmacopoeia 7.0 and DSTU 4497:2005. The results were evaluated to identify trends specific for honey collected from the concrete part of the country. The analysis showed that most of the samples meet the requirements of the European Pharmacopoeia. 9 samples didn’t meet the requirements of European Pharmacopoeia as per refraction index and water content. 4 samples didn’t meet the requirements of national standard of Ukraine. Requirements of national standard of Ukraine and European Pharmacopoeia monograph can be used for quality control of honey in Ukraine. Proposed requirements can be implemented to the State Pharmacopoeia of Ukraine.
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Comparative analysis of pharmacopoeial methods for determination of essentials oil in herbal drugs A comparative analysis of pharmacopoeial methods for determining the content of essential oil in medicinal herbs, namely techniques of State Pharmacopoeia of USSR XIth ed. (SP USSR XI), State Pharmacopoeia of Ukraine (SPU) and Polish Pharmacopoeia (PP). Differences in the scale division value of the graduated tube and structural features of the cooling systems are determined for the studied apparatuses are marked. Therefore, in the PP and the SP USSR XI (method 3) direct condenser is used, and in the SPU ball-type condenser is used that can make a difference by «settling» of essential oil to a larger surface area. The differences were revealed in all methods regarding the procedures for the use of the solvent to absorb the essential oils. It was found that the method of PP takes into account all possible xylene losses during the distillation process. In addition, this technique has different requirements to preparing the apparatus for the test. Based on these facts, in the experimental part of this work a comparative analysis of the determination of the essential oil as described in the SPU was carried out, using the device described in the PP. The following herbal drugs samples were selected as material to be tested: sage leaves, thyme herb, peppermint leaves, yarrow herb, chamomile flowers, oregano herb and eucalyptus leaves. As a result, the dependence of the quantitative content of the essential oil from the design of the apparatuses described in SPU and PP was studied. Overestimation of the results of essential oils content determination with the use of the apparatus described in PP was found compared to the SPU apparatus which ranged from 20 % to 30 % (rel.). In some cases, this difference is essential as the sample does not meet the requirements when analyzed according to the SPU and the same sample meets the requirements when analyzed according to the PP (e.g., peppermint, chamomile flowers, 2 samples of sage). The reason is likely related to the design of the condenser as visually on the surface of the ball condenser more significant traces of essential oils were observed than on the surface of the direct condenser. The samples of eucalyptus leaves were used to show that the uncertainty of the results of quantitative determination of the essential oil content in the case of using the PP apparatus is less than in the case of using the SPU apparatus and reproducibility of the results depended significantly on the method of apparatus cleaning after and before usage. The method described in the PP proved to be the most acceptable. As a result of the performed study it is proposed to develop and implement a national part of the general chapter of SPU 2.8.12. «Determination of essential oils in herbal drugs», which will enable use of the method with the PP apparatus.
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Diangelat kellacton – a new component from the roots of the Seseli campestre Bess.

Diester of angular condensed dihydropyranocoumarin with elemental composition of C24H26O7, m.p. (176-177) °C was isolated from resin of roots of the Seseli campestre Bess. In the region of characteristic frequencies of IR-spectrum are found bands of δ-lactone ring (1730 cm-1), α,β-unsaturated ester group (1718 cm-1) and double bonds (1647; 1615; 1598 cm-1). In 13C NMR-spectrum 24 singlet signals appear (16.00; 16.05; 19.05; 20.05; 23.00; 26.00; 60.00; 70.00; 78.00; 97.00; 108.00; 113.00; 114.00; 127.00; 128.00; 130.00; 138.00; 140.00; 144.00; 153.00; 157.00; 160.00; 165.05; 165.10 ppm). According to the 13C Dept 135 NMR-spectrum 14 signals are protonated carbon atoms, including 6 methyl (16.00; 16.05; 19.05; 20.05; 23.00; 26.00 ppm) and 6 protonated carbon atoms at the double bond (–CH=, 113.00; 114.00; 130.00; 138.00; 140.00; 144.00 ppm). The one-proton signals (6.25 ppm, d., J = 9.65, H-3; 7.97 ppm, d., J = 9.65, H-4; 6.87 ppm, d., J = 8.27, H-6 and 7.65 ppm, d., J = 8.27 Hz, H-5) detected by 1H NMR-spectrum together with the signals of the methyl group (1.75 ppm, s., CH3–C=; 1.80 ppm; s., CH3–C=, 1.85 ppm, d., J = 7.00, CH3–CH= and 1.90 ppm, d., J = 7.00 Hz, CH3–CH=) univocally indicate belonging of the studied compound to esterified (with two molecules of angelic acid) derivative of kellactone (3',4'-dihydroseselin).
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Rationale for optimal method of fungal cells Candida albicans and Candida tropicalis inactivation

Number of patients with candidiasis in humans and animals has increased dramatically in recent years. Candidiasis is caused by yeast fungi Candida. The increase in the incidence of candidiasis is associated with irrational use of antibiotics, hormones, steroids, immunosuppressants and other drugs. Candidiasis is manifested in different forms. The greatest danger is posed by systemic and visceral candidiasis. These forms of candidiasis are difficult to treat with modern medications. There is an urgent need to develop a vaccine based on the fungi of the genus Candida for the prevention and treatment of Candida infections. In this article physical, chemical and physico-chemical methods of inactivation of the fungal cell C. albicans and C. tropicalis were studied. To justify the optimal method of fungal cells inactivation in each case inoculation of treated cells of fungi on Sabouraud medium was carried out. The study used a suspension with a concentration of 8×108- 8×109 cells per 1 ml for C. albicans strain CCM 335-867 and 8×108-8×109 cells per 1 ml for C. tropicalis strain ATTC 20336. Physical method consists of the procedure as follows: fungi cells were treated separately at the temperature of (50±2) °C for 1 hour in a volume of 100 ml with constant stirring with a stirrer speed of 100 rev/min. Chemical method consists of the procedure as follows: formalin was added to the suspensions at a concentration of 40 %. The final concentration of formaldehyde in the suspensions was 0.5 %. The suspensions were stirred with electric stirrer with the speed of 100 rev/min for 5 min and the suspension was kept overnight at (25±2) °C. Physico- chemical method lays in combining the methods described above. According to the obtained results, it was found that the physico-chemical method provides complete inactivation of C. albicans and C. tropicalis cells.
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Aucubin accumulation in leaves of species of the genus Plantago L. of Ukrainian flora

The aim of the work was quantitative determination of aucubin in the leaves of species of the genus Plantago L. and study of its accumulation during the flowering period in Ukraine. The objects of study were the leaves of P. major L., P. lanceolata L., P. media L. and P. altissima L., which were harvested in 2010-2013 in different regions of Ukraine during flowering. As a standard sample aucubin produced by «Fluka», Germany, was used. Identification and quantitative determination of components were performed by chromatography-mass-spectrometry. Analysis was conducted on chromatograph «Agilent Technology 6890N/5973N». The spectra of the components were compared to those in mass-spectral library database NIST02 (more than 174000 substances). It was found that aucubin during flowering accumulates in the leaves of all studied species of the genus Plantago from different habitat. The difference in aucubin concentrations in the investigated herbal drugs, depending on the year of harvesting and habitat was relatively low and ranged from (2.30±0.11) % to (2.57±0.13) %. For herbal drugs P. lanceolata L., P. major L. and P. media L., the results were respectively, from (0.77±0.04) % to (0.91±0.04) %; from (1.22±0.05) % to (1.37±0.07) % and from (1.55±0.07) % to (1.86±0.09) %. These results provide the need for standardization of herbal drugs of species of the genus Plantago. Leaves of Plantago L. is a valuable plant material to produce antimicrobial and anti-inflammatory drugs.
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Low cudweed grass standardization according to the requirements of the State Pharmacopoeia of Ukraine

This work was devoted to pharmacopoeial standardization of herbal raw material – Low Cudweed grass. The presence of raw materials base in the territory of Ukraine, the wide spectrum of pharmacological activity of the raw material, its use in the folk medicine, indicate that the pharmacopoeial standardization of Low Cudweed grass is actual. The investigations of world experience of standardization of Low Cudweed grass and experimental studies of accordance of raw material of Low Cudweed to monographs of the State Pharmacopoeia of Soviet Union have been conducted. Identification of macro and microscopy characters of Low Cudweed grass has been adapted. The literature data about chemical composition of Low Cudweed grass have been analyzed and summarized. The marker substances for standardization of Low Cudweed grass have been chosen. The method of Thin-layer chromatography (TLC) of flavonoids has been developed and validated. The required tests and assay have been determined and the method of determination of extractable matters has been developed. The obtained results can be used for preparation of national monograph’s draft «Low Cudweed grass» for including to the State Pharmacopoeia of Ukraine.
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Standardized procedure for validation of spectrophotometric assay methods for drugs products by the absorption coefficient method

The article continues the series of investigations on development of standardized procedures for pharmaceutical assays validation. Theoretical consideration is carried out in normalized coordinates proposed earlier. This approach enables to obtain invariant validation criteria. Validation characteristics are received from the linearity study. Now there are 31 specific monographs (10 specific monographs on substances for pharmaceutical use) in the State Pharmacopoeia of Ukraine (SPU) that contain spectrophotometric assay using the absorption coefficient method (ACM). So there is a need to develop the standardized validation procedure for the ACM assays. The paper analyses factors that affect the linearity, accuracy and precision of the ACM assays. It is shown for the ACM assays that the systematic uncertainty is determined by the compendial requirements to the absorbance accuracy of spectrophotometers, depends on the absorbance value and cannot be considered insignificant. It is shown that the considerable part of the ACM assays is metrologically incorrect from this point of view. In order to take into account the ACM systematic uncertainty during the validation study it is proposed to use the approach that was developed earlier for validation of assays using calibration curves. In accordance with this approach it is proposed to consider that the maximum possible systematic and random uncertainties are equal. It enables to formulate acceptance criteria for the validation characteristics. The critical point for ACM assay validation is qualification of the spectrophotometer for compliance with the compendial requirements prior to measurements. It is shown that the assay validation of substances for pharmaceutical use by ACM method doesn’t need the demonstration of specificity because substance impurities are transparently controlled by a monograph test for related substances. The real compendial monograph ACM assays for the substances for pharmaceutical use as a rule are not specific. The assay validation of substances for pharmaceutical use by ACM method faces with a problem of an intermediate precision demonstration because the concept of the «model sample» for the substances is indefinite. To solve this problem it is proposed to use the approach developed earlier for validation of an assay intended for a dissolution profile study. According to it, the demonstration of the intermediate precision is realized by repeating the validation study in another day. The validation characteristics must be in compliance with the criteria for both days and for the pooled sample. The developed standardized validation procedure is successfully applied to validation of the ACM compendial assay of the prednisolone substance.
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Assessment of influence of loss on drying test results on assay by titration results

An assessment of contribution of the uncertainty of loss on drying test results to the combined uncertainty of assay by titration results under test operation according to the State Pharmacopoeia of Ukraine has done. According to the results of the assessment and data from interlaboratory experimen an acceptability criteria for repeatability of loss on drying test results were set. Single loss on drying test provides nonsignificance of influence of the uncertainty of this test to the results of assay by titration (on conditions that sample weight ≈ 1.000 g, loss on drying is not more than 6.0 %, the drying temperature is not less than 100 °C). It is recommended to do two determinations of loss on drying test in the performance of routine testing. Acceptable difference between two derived value is 0.10 %. If this requirement is not compliant, third determination must be done. Standard deviation of the three determinations must be no more then 0.064 % (absolute). The acceptability criteria have been evaluated by Fisher's test.
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Verification of quantitative determination methods for hydrochlorothiazide tablets and dissolution test

The paper is devoted to performing verification of methods for quantitative determination and dissolution test of hydrochlorothiazide tablets. These methods are included into the monograph of the State Pharmacopoeia of Ukraine (SPhU) developed by the State Pharmacopoeial Centre of Ukraine. Inclusion of the monograph on hydrochlorothiazide tablets into the SPhU, 2nd edition, is relevant because hydrochlorothiazide has found a wide application in medical practice as a diuretic and antihypertensive agent. Besides, this medicine is included to the WHO Model List of Essential Medicines, the State Formulary of medicines, the nomenclature of the leading domestic manufacturers. According to the results of verification it has been found that the method for quantitative determination of hydrochlorothiazide tablets corresponds to the following validation characteristics: accuracy, precision, linearity (Δz (%) = 0.60 ≤ max Δz = 2.4), δ (%) = 0.07 ≤ max δ = 0.77, a = |-2.03| ≤ max a = 3.80, r = |0.99993| ≥ min r = |0.99571|). When performing the dissolution test it has been determined that requirements to accuracy, precision, linearity are met (Δz (%) = 1.20 ≤ max Δz = 3.0, δ (%) = 0.76 ≤ max δ = 0.96, a = |-0.91| ≤ max a = 2.20, r = |0.99990| ≥ min r = |0.99864|).
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Development of the composition and technology of fosinopril tablets for arterial hypertension treatment

Experimental tests were carried out to study the pharmaco-technological and physico-chemical properties of fosinopril sodium drug substance. It was found that fosinopril sodium drug substance has poor volume characteristics, poor flowability, compressibility. To provide the necessary technical characteristics of tablet mass excipients improving the flowability and compressibility of mass were used: microcrystalline cellulose, lactose monohydrate, croscarmellose sodium, polyvinylpyrrolidone K-17 and K-29/32, magnesium stearate. The influence of grade and concentration of binders and other excipients at the physico-chemical and technological properties of tablet mass and tablets quality indices was studied. Based on the results of studies optimal lubricant was selected — 14 % alcoholic solution of PVP grade K-17. Obtained tablets have adequate crush resistance − 97 N, friability less than 1 %, disintegration not exceeding 7 min. Use of wet granulation method for manufacturing solid dosage form containing fosinopril was experimentally justified. Based on the results, the composition and rational technology of tablets manufacturing were suggested. The physico-chemical properties of the tablets and stability of drug in the package from different materials during the storage were studied. Storage conditions and shelf life were defined.
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Crystal structures research of solid dosage forms of levetiracetam On the basis of literature data on the crystal structures of levetiracetam, this substance was studied in commercial preparations. To develop the manufacturing technology for the production of domestic drug by direct compression method the possibility of changes in the crystal structure at different methods of mechanical action was studied. Based on the Xray diffraction characteristics, it is determined that there are differences in the diffractograms of the active substance after mechanical impact such as crushing, compression was applied to it. In order to obtain the drug with proven properties, to determine the optimal composition and to create a bioequivalent form research projects have focused on the X-ray characteristics of the substance. The study of the crystal structure was carried on the most characteristic points of the diffractograms. The method of construction bar–diffractograms was developed for this purpose. The possibility of changing the structure by mechanical effects is shown and the structure of the substance in the tablets obtained by direct compression method was determined.
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Antimicrobal activity of the ylidenehydrazides of 2-(4-R-5-(thiophen-2-yl)-4H-1,2,4-triazol-3-ylthio)acetic acids

Screening of antimicrobial activity among the ylidenehydrazides of 2-(4-R-5-(thiophen-2-yl)-4H-1,2,4-triazol-3-ylthio) acetic acids was carried out. The sensitivity of microorganisms to the synthesized compounds was studied in accordance with methodical recommendations. During the researches a row of double serial dilutions of the drug in 1 ml of Muller-Hinton broth was prepared, then 0.1 ml of microbial suspension. (106 m.c./ml) was added to each tube. Minimal inhibiting concentration was determined by the absence of visible growth in the tube with a minimal concentration of the drug, the minimal bactericidal/ fungicidal concentration (MBtsC, MFtsC) was determined by the absence of growth on agar after seeding from transparent tubes. Dimethylsulfoxide was used as a solvent in researches; the initial solutions were adjusted to a concentration of 1 mg/ml. For primary screening research of compounds reference test-cultures both of gram-positive and gram-negative bacteria belonging to different morphological and physiological clinically significant groups of infectious diseases agents were used. Additionally the control of nutrient media and solvent by means of generally accepted methods was held. From the obtained experimental facts the dependence of «chemical structure − biological effect» has been established for the studied compounds. Thus, 2-(5-(thiophen-2-yl)-4Н- 1,2,4-triazol-3-ylthio)-N'-(3-(5-nitrofuran-2-yl)allyliden)acetohydrazide has the highest antimicrobial effect. Detected compound can be recommended for further preclinical researches as a potential antimicrobial agent.
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Assessment of in vitro equivalence of generic drug in tablet form with candesartan cilexetil

The study of dissolution kinetics of tablets with candesartan cilexetil according to the requirements of the «Biowaiver» procedure set in the recommendations of State Pharmacopoeia of Ukraine and WHO requirements was carried out. Quantitative determination of candesartan cilexetil transferred to the dissolution medium during in vitro studies was performed by absorption spectrophotometry in the ultraviolet region. Absorbance of the test solution was measured at the absorption maximum at the wavelength 250 nm (pH 1.2) or 255 nm (pH 4.5) or 258 nm (pH 6.8). In the dissolution medium containing hydrochloric acid pH 1.2 and in the dissolution medium containing phosphate buffer solution with pH 6.8 for 15 min more than 85 % of the active substance dissolves hence dissolution profiles in vitro of these drugs in these dissolution media are similar and the drugs are «very rapidly» dissolving. Similarity factor of dissolution profiles (f2), calculated for the dissolution medium acetate buffer, pH 4.5 exceeds 50 thus in vitro dissolution profiles of these drugs in this medium are also similar. It is concluded that the in vitro dissolution profiles (dissolution kinetic curves) of the original medicinal product «Atacand®», tablets 8 mg and 16 mg («Astra Zeneca», Sweden) and generic drug «Candesartan- Lugal», tablets 8 mg and 16 mg of PSC «Lugansk chemical and pharmaceutical plant» in the dissolution medium with a pH of 1.2, 4.5 and 6.8 with the addition of solubilizing agent sodium dodecyl sulfate are equivalent.
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Effect of elgaсin on age-related morphostructural changes in testes and prostate in rats

The effect of new antioxidant tablets «Elgacin» on agerelated morphostructural changes in testes and prostate was studied. Elgacin was administered to rats daily at a dose of 12 mg/kg during two courses of 30 days each. The first course was started at the animal age of 12 months, the second − 15.5 months. Histological examination of testes and prostate tissues was performed immediately after the course of treatment with elgacin and then one and two months later. A decrease of testes and prostate relative weights was noticed with animal aging. There were also morphostructural changes: gradually fading processes of spermatogenesis and decreased functional activity of Leydig and Sertoli cells. At the age of 18.5 months we observed an increased number of animals with complete aspermatogenesis. In the lumen of some prostatic acini accumulation of concrements were seen. All these findings indicated aging of male organism. Prophylactic administration of elgacin to adult and lateadult rats decelerated age-related changes in the testis and prostate tissues. The duration of drug effect was seen during next two months after the treatment, but the most efficient positive changes were detected in rats after the second repeated drug administration in late adulthood. These findings indicate a pronounced geroprotective action of elgacin and prove reasonability of its further pharmacological studies.
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Analysis of the legal and regulatory pharmacotherapeutic approaches in the formation of public procurement of medicines for patients with hematological malignancies in Ukraine

The article presents the results of studies of drug procurement tenders, which were carried out during the years 2010- 2013 for patients with hematological malignancies by pharmacotherapeutic groups and by meeting the requirements of the Model list of drugs recommende by WHO 18th edition (аpril 2013), as well as the standards of regulatory and legal framework regulating the circulation of drugs in Ukraine and Russia. It was found that the qualitative composition of medicines names (by INN) purchased on tenders are more compatible to requirements of the Russian legal base (List of Essential drugs and the list of drugs that are of strategic importance) than to the Ukrainian equivalent − National list of main drugs and medical devices. As a result of our research it is recommended to put changes concerning such drugs as imatinіb, dazatinіb and nіlotinіb into the National list of main drugs and medical devices. It was found that the composition of tender procurement of drugs met the requirements of the Budget of the list of drugs to 100 %. In the structure of drug procurement dominant position, both for the number of assortment positions and for the cost of acquisition belongs to the drugs from the group L01 «Antineoplastic drugs». Little money has been spent on the purchase of drugs, which are used in the symptomatic treatment of hematological malignancies and the purchases themselves were irregular. The studies identified the main directions of the efficiency improvement of pharmaceutical care for cancer patients in Ukraine. The results of these studies provide an opportunity to argue about the need to develop and implement the state target program «Hematology». The most important condition for the effective implementation of this program are the introduction of social model of compulsory health insurance of evidence-based model which provides pharmaceutical care to oncohematological patients according to their actual needs in various namesof drugs, as well as the financial capacity of the national health system.
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