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Identification of the active pharmaceutical ingredient by infrared absorption spectrophotometry within the 10th round of Professional Testing Scheme for laboratories: test samples attestation, assessment criteria, analysis of the results.
The «Identification of the active pharmaceutical ingredient by infrared absorption spectrophotometry» quality parameter was first suggested as a test task for the 10th round of Professional Testing Scheme (PTS) for drug quality control laboratories to provide obtaining of reliable results in the laboratories. Two substances belonging to the fluorquinolone antibiotics, ofloxacin and ciprofloxacin hydrochloride have been selected attested as test samples. As a result of the attestation, the difference between the identification results for the selected test samples was proved and assessment criteria for the evaluation of participants’ results were defined. The form of the protocol to be filled by the participants was elaborated. Conclusions were made about the quality of the obtained results taking into account the information about compliance with the pharmacopoeial requirements and requirements of the common analytical practice when carrying out the test. Statistic evaluation of the success of carrying out the analysis in the pharmaceutical branch was performed. As a result of the analysis of additional information about the coincidence rate of the spectra requested from the participants it was shown that the coincidence rate acceptable for the spectra in the conditions of the discussed method is 95 %. When performing identification using the coincidence rate not taking into consideration the acceptability criterion there is a possibility to obtain false positive results.

Keywords: Professional Testing Scheme, identification, infrared absorption spectrophotometry, test samples, assessment criteria.

UDC 615.07:542.3:542.23

Summary

Komarova Yu.A., Leontiev D.A., Gryzodub O.I.

State Еnterprise «Ukrainian Scientific Pharmacopoeial Center for Quality of Medicines», Kharkiv

Quality analysis results when performing basic operations of sample preparation, volumetric pipettes with one mark 

For example, verification of pipettes with one mark Class A different volumes confirmed that the procedure of verification measuring vessels are extremely important for pharmaceutical laboratories, as one of the measures intralaboratory quality control. To control the quality of the verification pipettes with one mark proposed a model based on the principle of insignificance. Uncertainty of verification (determination of volume variation) should not exceed 0.32 of the maximum deviation from the nominal volume measuring pipettes with one mark. In the case of training laboratories of pharmaceutical companies base operations sample preparation shows that the theoretical and practical training and the use of special test samples is extremely important for pharmaceutical laboratories. The data confirmed that when the laboratory in accordance with the practice in analytical verification dimensional pipettes with one mark enough to hold up to 5 determinations. Based on these results recommendations for forecast uncertainty in the performance of routine analysis for dimensional pipettes with one mark. These recommendations are proposed to be common article SPU 2.2.N.2 «Validation of analytical methods and tests» for use in predicting the uncertainty of the analysis.
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Systematization pharmacopoeial requirements for methods of quality control of herbal drugs. Unified spectrophotometric methods

The systematization pharmacopoeia requirements for uniform quality control methods for herbal drugs used in the development of monographs of State Pharmacopoeia of Ukraine has been conducted.

It is determined that of the 149 entered monographs on herbal drugs in 35 monographs is quantified the content of essential oil, in 11 monographs is regulated of swelling index, in 8 monographs – the content of extractives and index bitterness, in 7 monographs titration method is used, in 38 monographs methods HPLC is used, and in 7 monographs methods of gas chromatography is used. It is found in the majority monographs (55) is used spectrophotometric (UV) methods for determining the quantitative content of active components, and in the 36 monographs is used in the calculation method of the specific absorption (MSA).

The approaches European Pharmacopoeia (EP) / SPU to standardization of herbal drugs using UV-method for quantification of different classes active components has been analyzed. It is noted that these methods are based on the previous separation of defined substances, reacting with a specific reagent for them and measuring the absorbance of the test solution at a certain analytical wavelength. The conclusion about specificity for the UV-standardized methods EP/SPU has been made. The using of such techniques in drafting monographs on herbal drugs reduces significantly the volume of validation studies.
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Kinetic-spectrofluorimetric determination of D,L-lysine acetylsalicylate by perhydrolysis reaction with potassium peroxomonosulfate in dosage form «ACELYSIN-KMP»

A kinetic spectrofluorimetric method has been developed for the determination of D,L-lysine acetylsalicylate in dosage form «ACELYSIN-KMP». The proposed procedure is based on the indicator reaction of D,L-lysine acetylsalicylate perhydrolysis by potassium hydrogenperoxomonosulfate at pH 10.5. Increasing of fluorescence of newly generated salicylate in time (ΔF/Δt, min-1) was used as the analytical signal. The hydrolysis product of D,L-lysine acetylsalicylate is monitored at λexc= 298 nm, λlum= 407 nm. The optimum conditions for indicator reaction has been evaluated, including order of mixing, reagent concentration and pH. The Beer’s law was verified from the calibration curve by plotting a graph of concentration vs. increasing of fluorescence from the series of model solutions with D,L-lysine acetylsalicylate concentrations ranging from (0.5-14.4) μg/mL. Calibration graph for D,L-lysine acetylsalicylate was obtained: tgα= 1.09 C −0.35, (r=0.9995), where С is the concentration of analyte, mg/mL, and tgα is the initial conditional reaction rate, min-1. Standard deviation for the slope (sb= 0.0190) and intercept (sa= 0.1658) was calculated. The limit of detection and quantitation is 0.15 μg/mL and 0.5 μg/mL, respectively. Dosage form «ACELYSIN-KMP» 1.0 g recovery is (0.8957±0.0205) g of C15H22N2O6 (RSD = 1.84 %; Δ= -0.73 %). The proposed method proved to be simple and rapid. Compresent components and potential hydrolytic cleavage products do not interfere the D,L-lysine acetylsalicylate determination.
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Study of the composition and antimicrobial activity of the essential oil from inflorescences of Tagetes patula L.

The aim of this scientific work is to determine physicochemical properties, quantitative content and composition of the essential oil from inflorescences of Tagetes patula L. nana var. «Goldkopfen» and its antimicrobial and antifungal activity. We have chosen the essential oil from inflorescences of T. patula L. nana var. «Goldkopfen» as an object of our study. Plant material was harvested during the flowering period in 2013. The essential oil was obtained from inflorescences by Clevenger method. We identified components of the essential oil and determined their quantitative content by gas-liquid chromatography method using «Agilent Technology 6890N/5973N» chromatograph. 

Chromatograms were identified with the help of NIST02 massspectra library. We studied antimicrobial activity by agar diffusion method with paper discs. We discovered that there were up to 22 compounds present in the composition of the essential oil. The quantitative content of these components was determined. 8 compounds were discovered for the first time. We identified that the main compounds of the essential oil are: spathulenol ((367.70±9.33) mg/kg), piperitenone ((96.70±0.39) mg/kg), p-cymene-8-ol ((73.50±0.30) mg/kg), piperitone ((51.10±0.26) mg/kg), β-сary ophyl lene ((36.60±0.02)  mg/kg), squalene ((32.60±0.16) mg/kg), myristic acid ((26.90±0.12) mg/kg), piperitenone oxide ((25.70±0.01)  mg/kg), nonacosane ((22.70±0.11) mg/kg), tricosane ((20.10±0.12) mg/kg). We determined that the essential oil from inflorescences of T. patula L. nana «Goldkopfen» has antimicrobial and antifungal activity against Staphylococcus aureus (АТСС 25923), S. aureus (clin.), Klepsiella pneumonia (clin.), Staphylococcus saprophytus (clin.), Candida albicans (АТСС 885653) (clin.).
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Analytical support for pharmaceutical product development with nifuroxazide in suspension for oral use

Creation of domestic preparation with nifuroxazide in the form of suspension for oral administration requires development of analytical support for the pharmaceutical development of this formulation. According to the requirements of the State Pharmacopoeia of Ukraine analytical support for the pharmaceutical development of key quality parameters of drug containing nifuroxazide in the form of suspension for oral administration is presented. The method was developed, standardized and validated for identification and assay of nifuroxazide and methylparaben in a formulation using liquid chromatography method for analytical support of the pharmaceutical development. Conducted validation studies for the test «Assay» confirm compliance of the validation characteristics such as prediction of complete uncertainty of the analysis, specificity, linearity, precision, accuracy with the acceptability criteria. The method of analysis was developed and validated using the method of absorption spectrophotometry in the visible region at a wavelength of 368 nm to perform the identification and assay of nifuroxazide. The calculated value of Fisher's criterion revealed that the method of quantitative determination of nifuroxazide in suspension by absorption spectrophotometry in the visible region can be considered equivalent method of quantitative determination of nifuroxazide by liquid chromatography as shown by reproducibility results. A technique for determination of the related substances using HPLC method is presented: chromatographic column with octadecylsilyl silica gel; mobile phase: acetonitrile - water (37:63); detection at 280 nm.
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The choice of optimal composition of suppository base using ANOVA

Considering the ongoing need to expand the range of children's herbal immunomodulators, at the Department of Drugs Technology of National University of Pharmacy are developing rectal suppositories with licorice root extract, which have antiviral, antibacterial and immunomodulating effects. It is known that during the development of composition and technology of suppositories great attention should be paid to selecting exactly suppository base, as the main carrier of active ingredients of a medicinal form. In the final choice of the composition of suppository base for further studies raises the question of the impact of quality factors on the result of tests, such as specific characteristics of the obtaining medicine. Therefore, the question of the use of mathematical design of experiment is very relevant in the field of pharmaceutical technology.

The objective of the work – is to justify the choice of the optimal composition of suppository base for children rectal suppositories with licorice root extract using analysis of variance (ANOVA). 26 compositions of suppository bases were considered. The quality of the samples was evaluated by appearance, colloidal stability, full time warping, disintegration time, and resistance to fracture. Among the total number of bases with the use of two-way analysis of variance followed by the use of multiple-rank test Duncan selected the optimal composition.
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Experimental determination of storage conditions and shelf life of immunobiological solution «Candidotsid»

Candidiasis dangerous disease that is difficult diagnosed and treated. The aim of the study was an experimental study conditions and shelf life of the developed immunobiological solution «Candidotsid» for the prevention and treatment of Candidainfections. To achieve this goal have been made and laid on the storage of samples of different batches of the drug in glass bottles made of transparent and opaque glass neutral first class. Storage solution was carried out at 2 temperature modes: in a refrigerator (from +2 °C to +8 °C) and at room temperature (from 15 °C to 25 °C). Each sample was tested three months in terms of quality activity, appearance, sterility, pH, sealed container, the container volume, the protein content, the content of the phenol. To determine the drug in the prevention and treatment of candidiasis study conducted in healthy two-month old white mice weighing 18-22 g of 6 animals in the control and experimental groups were kept in the same conditions on a standard diet. Before the study animals were acclimatization under experimental room. In studies of prevention of this infection in mice intramuscularly top of the back right paw injected with 0.2 ml «Candidotsid». After 14 days again in the top of the back left paw injected with 0.2 ml «Candidotsid». 3 months after immunization was performed intraperitoneally infected animals. For this purpose, a suspension of fungi C. albicansstrain CCM 885-653 in the amount of 20 million cells in 1 mL and C. tropicalisstrain ATTS 20336 in the amount of 60 million cells in 1 mL, which were administered at intervals of 1 hour. After those 14 days was carried out examination of animals and determined results. In conducting research on the treatment of animals infected intraperitoneally suspension of C. albicansfungi SSM 885-653 in the amount of 20 million cells in 1 mL and C. tropicalisstrain ATTS 20336 in the amount of 60 million cells in 1 mL. After 5 days mice were intramuscularly in the upper part of the back right paw injected with 0.2 ml «Candidotsid». After 14 days again in the top of the back left paw injected with 0.2 ml «Candidotsid». After those 14 days was carried out examination of animals and determined results. The conditions (temperature from +2 °C to +8 °C) and storage time (2 years) developed an immunobiological solution «Candidotsid».
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Application of X-ray studies for determination of technology of tabletting levetiracetam

Technological schemes of production of solid dosage forms are considered. Advantages and disadvantages of the direct compression are shown as compared to the wet granulation technology, the analysis of drugs and the assessment of methods by means of which it is possible to correct these disadvantages are conducted. Evaluation of technological properties in formulations is executed on the basis of the substance levetiracetam in drug manufacturing using the direct compression technology. The crystal structure of the substance levetiracetam and formulations of drugs based on it are investigated, the experimental data are presented. The influence of excipients and technological schemes of drug manufacturing on the diagram of X-ray diffraction is shown. A method of estimation and forecasting of the quality of technological composition of solid dosage forms based on the ratio of crystalline and amorphous parts in them is proposed. The optimum ratio of crystalline and amorphous parts in formulations of pharmaceuticals based on the substance levetiracetam is detected.
Keywords: solid dosage form, substance, X-ray analysis diffractogram, crystal structure.
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Histology research of properties of structural melatonin analogue on the course of ischemic acute liver failure in rats

The article presents results of histology research of structural melatonin analogue (substance 77) in doses 5 mg/kg on the model of ischemic acute liver failure in rats. Thiotriazoline was chosen as the reference drug. It was administered in a dose of 48 mg/kg. The estimation of intensively of pathological process in liver was carried out at the peak of the pathology evolution. The morphological structure of liver was studied on the following day after acute ischemic acute liver failure in rats.

The results of histology research showed that the tested substance possessed significant hepatoprotective properties and had more significant hepatoprotective activity than comparison drug, thiotriazoline in dose 48 mg/kg. The substance 77 contributed to a significant reduction of impaired microcirculation of the liver and maintenance of radial direction of hepatocytes. Unlike the control group, when new substance was administered, slight accumulation of lipids in the cytoplasm of hepatocytes and the normal level of glycogen in cytoplasm of hepatocytes were recorded. When thiotriazoline was administered, significant lipid accumulation in hepatocytes and reduced glycogen in the cytoplasm of hepatocytes were recorded. It has been established that the substance 77 considerably diminishes dystrophy and necrotizing changes in liver. Histological studies show a significant hepatoprotective effect of the new compound, belonging to the class of structural melatonin analogues. The new compound can be regarded as a promising molecule to create an effective hepatoprotector with expressed antihypoxic effect.
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Study of the organizational measures for staff composition of pharmaceutical provision of curative-prophylactic institutions

The article examines the problems of staff performing pharmaceutical provision (PhP) of curative-prophylactic institutions (CPI) according to different schemes of its execution. First of all, attention is directed to the fact that the medications are complex substances with different physico-chemical properties and pharmacological effects, so the role of the staff admitted to the turnover of drugs is extremely important. Therefore, the number of specialists with pharmaceutical education, educational level of pharmaceutical staff, working conditions, system improvement of professional skills constitutes an important component of the pharmaceutical provision of health care facilities.

It was established that the norms of inclusion of pharmacy specialists into CPI staff in accordance with current legislation take into account the presence of the pharmacy, as the structural unit of CPI. The number of such pharmacies has recently significantly decreased, so such standards should be revised. The priorities of availability of specialists with pharmaceutical education in the staff of CPI were substantiated. Functional responsibilities were concretized, i.e. what the performers of PhP should know and be able to do in the CPI. That was studied due to the fact that fuzziness of designations in such issues often leads to negative assessments of their professional activities. Also qualifying characteristics for the authorized person in pharmaceutical providing of CPI were substantiated. After these characteristics have been stated there is a possibility of clear designation of responsibilities for the work and control over its execution, especially in the state financed institutions.
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Pharmaceutical law: a study of the state of treatment  extemporaneous preparations at the regional level

From the position of pharmaceutical law was explored circulation of extemporaneous drugs in pharmacies at the manufacturing stage on the example of Kharkiv region. It was found that the largest share of extemporaneous formulations in the Kharkiv region observed in Sahnovschina area (34.2 % – the 1st grade), in Kharkiv – in pharmacies of Kominternovsky district (45.5 % – the 1st grade). The dynamics of the financial costs of pharmaceutical institutions to operate in terms of circulation of extemporaneous preparations at the manufacturing stage and selling of the extemporaneous medicines in pharmacies. Based on this study found that pharmacies of Kharkiv region and Kharkiv are provided by qualified personnel by 79 % and 80 % respectively. That is, there are a number of important questions about the increasing level of qualified personnel pharmacy institutions providing treatment of the extemporaneous preparations. Provision of production area in the Kharkiv region is 100 %.
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