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The most widely used method in practice is high performance liquid chromatography 

with various types of detection. The advantages of high-performance liquid 

chromatography compared to, for example, gas-liquid chromatography are the unlimited 

thermal stability of the analytes, the ability to work with aqueous solutions and volatile 

compounds, as well as the term "normal phase chromatography". Many of the types of 

detection are non-destructive enzyme immunoassay, high performance liquid 

chromatography with fluorescence detection, and high performance liquid 

chromatography with mass spectrometric detection, which are currently actively used in 

pharmacokinetic studies. 

For the quantitative analysis of complex formation, two methods are used: a pre-

dissociating complex (heterogeneous method) and a non-dissociating complex 

(homogeneous method). In both cases, a sample with an unknown analyte concentration is 

added to the serum, and the antibody forms a complex with the labeled analog of the 

analyte, excluding material from the analyte from the complex. The amount of displaced 

labeled analogue is proportional to the concentration of the substance in the sample. Once 

we have determined how much of the labeled analog has left the complex (or, conversely, 

remained bound), we can calculate the desired level of the substance in the sample. Pre-

calibration is carried out using standard solutions (containing standard concentrations of 

the test substances). Reagent kits of the so-called diagnostics are produced (standard 

solutions for calibration in combination with antisera, enzymes, substrates, cofactors, 

drugs), designed for 50-200 tests. For analysis, 0.05 to 0.2 ml of the patient's serum is 

usually sufficient. 

The enzyme immunoassay has high sensitivity and specificity. Diagnostic kits are 

relatively inexpensive and have a longer shelf life than radioimmunoassay kits. Enzyme 

immunoassays can be performed at any hospital or outpatient laboratory. A device has 

been developed that fully automates the analysis. Ease of analysis, high sensitivity, 

accuracy, reproducibility, availability of instruments and reagents - all this creates the 

potential for the widespread introduction of immunological methods into medical practice.  

Modern liquid chromatographs offer these processes in a single instrument. The 

physicochemical properties of the mobile phase, which change in the presence of 

separating compound molecules (absorption or emission of light, electrical conductivity, 

refractive index, etc.), can be used to detect sample components. Of the 50 existing 

physical and chemical detection methods, 5-6 are currently actively used. 

Sensitivity is the most important characteristic of a detector. If the sensitivity is 

determined by the double amplitude of the noise of the zero line and the noise is 

expressed in physical units, then the sensitivity of photometric detectors is expressed in 

units of optical density, the sensitivity of refractive detectors is expressed in units of the 

refractive index, voltammetric. detectors are expressed in amperes, and conductivity 

detectors are expressed in siemens.  
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In pharmaceutical analysis, sensitivity is expressed as the minimum amount of 

analyte. Despite the fact that 80% of chromatographs now come standard with 

spectrophotometric detectors, fluorescence detection is becoming more common, 

especially when determining the concentration of compounds that "glow" under the action 

of excitation radiation. The radiation intensity is proportional to the intensity of the 

exciting light. The study of emission spectra (fluorescence and phosphorescence) is a more 

sensitive and specific method than the study of absorption spectra. The fluorescence 

spectrum of a material is often a mirror image of the lowest energy absorption band, 

usually adjacent to the long wavelength side of that absorption band. This method is most 

convenient to use in the study of drugs with a unique fluorescence (chloroquine, 

doxorubicin, doxazosin, atenolol, indomethacin, propranolol, tetracycline, quinidine, etc.). 

Some pharmaceuticals can be converted relatively easily into fluorescent compounds by 

treatment with sulfuric acid, condensation with formaldehyde, and oxidation with 

potassium permanganate (the derivatization process). Other functionalized drugs can be 

condensed with the fluorescent reagent fluorescamine. At the same time, it should be 

noted that, due to the high sensitivity and selectivity, fluorescent detection methods are 

limited to preparations with natural fluorescence, and the derivatization process in 

quantitative analysis is costly.  

Mass spectrometry detectors can significantly reduce analysis time, especially when 

extracting. This method allows you to simultaneously identify several substances and 

eliminates errors associated with the presence of inseparable components. Mass 

spectrometry is one of the most promising methods for the physicochemical analysis of 

drugs. Traditionally, organic mass spectrometry has been used to solve two main 

problems: the identification of substances and the study of the fragmentation of ionized 

molecules in the gas phase. The combination of a mass spectrometer and a liquid 

chromatograph significantly expands the capabilities of traditional methods. [3,4,5]. 

In 2002, D. Fenn and K. Tanaka were awarded the Nobel Prize for the development of 

methods for the identification and structural characterization of biological 

macromolecules, in particular, mass spectrometry of biological macromolecules. 

A recently published study discusses the possibility of using mulchion detection and 

internal control in the form of deuterium labeled analogs for the quantitative analysis of 

organic substances in vivo without the use of chromatographic separation [4, 5]. 

In particular, for molecules of a lipid nature, the range of concentrations (from pico to 

nanomolar) was determined, and the authors observed a linear dependence of the 

intensity of the ion current on the concentration of the substance. An increase in the 

concentration of compounds in solution led to ion-molecular interactions and violation of 

linearity during ionization. A method for the quantitative analysis of prostaglandins and 

polyunsaturated fatty acids using electrospray ionization (chromatographic separation 

with an internal standard and mass spectrometry without registration of negative ions) has 

been described [2, 3]. For mass spectrometric detection, the above limitations are not 



  Международный научный журнал                                               № 5 (100), часть 1 
«Новости образования: исследование в XXI веке»                         декабрь, 2022 г 

928 
 

 

critical, but the cost of modern equipment is still very high, and this type of analysis 

requires special skills. 
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ФИЗИКО-ХИМИЧЕСКИЕ МЕТОДЫ АНАЛИЗА ЛЕКАРСТВЕННЫХ СРЕДСТВ 

 

Джумаева Махфуза  

Каюмовна,ассистент кафедры медицинской химии,Бухарский 

государственный медицинский институт 

 

Фармакокинетические исследования в первую очередь основаны на оценке 

концентрации препарата в организме пациента в определенные моменты времени 

после приема препарата. Объектами исследования являются кровь (цельная кровь, 

сыворотка, плазма), моча, слюна, кал, желчь и амниотическая жидкость. Образцы 

крови и мочи являются наиболее доступными и часто тестируемыми. Измерение 

концентрации лекарственного средства можно разделить на два этапа: 

а) Изолировать определенные фармацевтические препараты от биологических 

мишеней, обогащать исследуемые соединения и отделять от основных эндогенных 

компонентов; 

б) Разделение смесей соединений, идентификация лекарственного вещества и 

количественный анализ. 

Исследования концентраций лекарств в крови позволяют получить информацию 

о времени циркуляции лекарств в организме, биодоступности лекарств, влиянии 

концентрации на фармакологические эффекты, терапевтических и летальных дозах, 

динамике образования, активный или токсичный метаболит. Исследования 

концентрации лекарственных средств в моче позволяют оценить скорость выведения 

лекарственных веществ и функцию почек.  

Концентрация метаболитов в моче является косвенным показателем активности 

метаболических ферментов. Исследования биологических материалов включают 

измерение массы (объема) образца, высвобождение лекарственных препаратов 

(метаболитов) из клеток образца, анализ целых клеток (например, при анализе 

крови) или порций клеток (например, гомогенатов тканей), добавление внутреннего 

стандарта, разделение белков, очистка образцов (центрифугирование, фильтрация), 

аналитически удобные процедуры экстракции, повторной экстракции, обогащения и 

дериватизации, основная обработка образцов крови и мочи соответственно.  

«Идеальный» аналитический метод определения концентрации лекарственных 

веществ должен обладать высокой чувствительностью, специфичностью и 

воспроизводимостью, возможностью работы с малыми объемами, простотой 

подготовки материала, дешевизной и простотой обслуживания прибора, 

надежностью, гибкостью. Для получения достоверных данных необходима поправка 

на стабильность действующего вещества или продукта и степень его 

биотрансформации в анализируемой биологической среде *6+. Валидация метода 

должна выполняться с учетом его предполагаемого использования, а калибровка 

должна учитывать диапазон концентраций испытуемых образцов. Настоятельно не 


