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Antidepressant poisonings occupy a leading position among the psychotropic drug 

intoxications all over the world. Fluoxetine (±)-N-Methyl-γ-[4-

(trifluoromethyl)phenoxy]benzenepropanamine hydrochloride is a monocyclic antidepressant. 

Fluoxetine, sold under the brand name Prozac, is an antidepressant of the selective serotonin 

reuptake inhibitor (SSRI) class used for the treatment of major depressive disorder, anxiety, panic 

disorder. It is also approved for treatment of major depressive disorder in adolescents and children 8 

years of age and over. [1, 2]. Serious side effects of fluoxetine include serotonin syndrome, mania, 

seizures, an increased risk of suicidal behavior in people under 25 years old, and an increased risk 

of bleeding [3]. Cases of acute and lethal poisoning by fluoxetine have been registered. Postmortem 

fluid and tissue distribution of fluoxetine were within the ranges for various biological samples: 

blood 1.3–6.8 mg/L, liver 29–128 µg/g, urine 5.5–19 mg/L. The main trend of bioanalytical method 

development for fluoxetine determination is the prevalence of column chromatography with mass 

spectrometric detection. However, these analytical methods are not always available for a 

toxicological laboratory.  

The aim of the study was to develop simple and sensitive method for fluoxetine quantitative 

determination using extraction-spectrophotometry in the visible region of the spectrum with the 

methyl orange, an acidic azo dye, suitable for the chemical-toxicological analysis.  

Materials and methods. Standard solution of the drug containing 100.0 g/mL of the 

fluoxetine basic form (SS) was prepared and 0.1; 0.2; 0.3; 0.4; 0.5; 0.7; 0.9 mL aliquots of SS were 

taken for creating calibration curve. Absorbance of colored solutions was measured at 540±2 nm; 

10 mm light pathway cuvette was used.  

Results and discussion. To determine the optimal conditions of extraction-spectrophotometric 

method of the fluoxetine determination it has been previously found that methyl orange, an acidic 

azo dye (0.05% aqueous solution) formed the ionic associate with the drug in the medium of the 

acetate buffer of pH 4.6 which was extracted with chloroform. The colour of ionic associate 

solution (yellow) was low-intensive, so to enhance the sensitivity of the method the ionic associates 

formed was destroyed by addition of 1% sulphuric acid solution in absolute ethanol to the resulting 

chloroform layer. Thus, the colored red solution with a significantly higher absorption was 

obtained. The absorption values were processed by linear regression method. The equation of the 

regression line was the following: y=0.00907×x;·(r=0.999); LOD and LOQ values were, 

respectively, 2.1 μg and 6.2 μg in the sample. The linearity of the calibration curve was within the 

range of fluoxetine concentrations from 10.0 to 100.0 µg in the sample.  
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Сonclusions. Thus, the extraction-spectrophotometric method developed satisfied the 

requirements of the chemical-toxicological analysis with respect to the sensitivity and can be used 

in toxicological study of the biological samples for the presence of fluoxetine. 

 

1. Nuñez N.A. et al. Augmentation strategies for treatment resistant major depression: A 

systematic review and network meta-analysis // Journal of Affective Disorders. – 2022. V. 1. No 

302. – P. 385-400. 

2. Vas C. et al. Pharmacotherapy for Treatment-Resistant Depression: Antidepressants and 

Atypical Antipsychotics //The Psychiatric clinics of North America. – 2023. – V. 46. No 2. – P. 

261-275. 

3. Hetrick S.E. et al. New generation antidepressants for depression in children and 

adolescents: a network meta-analysis. //Cochrane Database of Systematic Reviews. – 2021. – V. 24. 

No 5. – CD013674. 

 

 

QUANTUM-CHEMICAL STUDY OF SOLVATION AND ADSORPTION OF NATURAL 

POLYPHENOL CURCUMIN ON THE SURFACE OF SILICA ENTEROSORBENT 

Kazakova O.O., Barvinchenko V.M., Lipkovska N.O. 

Chuiko Institute of Surface Chemistry, NAS of Ukraine, kazakova_olga@ukr.net 

 

Nanocomposites containing fumed silica and physiologically active compounds of plant 

origin, extracts and/or dispersions of medicinal plants combine the therapeutic effectiveness of 

bioactive molecules and a detoxifying action of enterosorbents. Their development requires detailed 

experimental and theoretical studies devoted to the interaction of silica with biologically active 

compounds. The study of the adsorption of natural polyphenol curcumin (CUR) from water-ethanol 

solutions (pH = 5.8 ± 0.2) on the silica surface showed that CUR binds to the sorbent through the 

formation of hydrogen bonds between its carbonyl group and non-dissociated silanol groups on the 

silica surface (pKSiOH = 8). Under these conditions curcumin also exists in molecular form, as 

evidenced by the value of its first dissociation constant (pKa1 = 8.4).   

Quantum chemical methods were used to interpret experimental data and elucidate the role of 

enol and ketone tautomers of Cur in adsorption interactions. Full optimization of curcumin and 

model cluster of 36 SiО4/2 tetrahedra was performed by the semi empirical РМ3 method (package 

GAMESS) [1]. Hartree-Fock theory with 6-31G(d,p) basis and Kitaura-Morokuma method [2] 

were used to estimate the components of intermolecular interaction energy. The solvation model 

SM 5.42/PM3 and SM 5.42/6-31G(d) (GAMESSPLUS) [3] was used to calculate solvent effects for 

molecules, clusters and their complexes. 

Since curcumin exists in solution in an equilibrium of ketone and enol forms, for which 

different structures are possible, Gibbs free energy calculations were performed for the most 

probable CUR conformers (Fig. 1) taking into account solvation effects. Three major conformers of 

the curcumin enol form (eCUR) and one conformer of the keto form (kCUR) were studied. The 

designation ―trans-eCUR‖ indicates that the two phenol-OCH3 groups are on opposite sides, and 

―cis-eCUR‖ means that they are on the same side. The symbols "up" and "down" refer to the 

position of the phenol OCH3 groups in relation to the OH and C = O groups in the eCUR 

molecule and indicate that they are on the same or opposite sides, respectively. 

In aqueous solution, curcumin in the keto form turned out to be the most stable (Table 1), 

since the difference in Gibbs free energies of the enol tautomers relative to the keto tautomer is 

positive and ranges from 13.5 for trans-eCUR to 16.1 kJ/mol for cis-up-eCUR. Unlike aqueous 

solutions, interaction with the silica cluster leads to stabilization of enol tautomers. Since the 

calculated energy of interaction with the silica cluster is maximal for the cis-up enol tautomer, 

further calculations were performed for it. 
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