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Abstract: This study introduces an oxidative derivatization procedure enabling the indirect 

spectrofluorometric assessment of alimemazine tartrate (ALZ). ALZ was derivatized using potassium 

hydrogen peroxomonosulphate (Oxone®) to yield a strongly fluorescent sulfoxide. A fast, simple, and 

highly sensitive fluorescence method for ALZ tartrate determination was developed based on the 

emission from its oxone-oxidized product in 0.05 M sulfuric acid (λex = 340 nm; λem = 380 nm). The 

calibration curve displayed linearity across the concentration range of 0.1–13.5 μg/mL, and the LOQ 

(10S) was 0.42 μg/mL, demonstrating the potential for a quantitative assay in pharmaceutical 

formulations, such as the film-coated tablets Theralen® 5 mg and Teraligen® 5 mg, Theralen® 4% oral 

drops (|(𝑥 ̅– μ) 100/μ| <RSD tα/√𝑛), supporting its suitability for routine quality control and 

pharmaceutical analysis. 

Keywords: spectrofluorimetry; potassium caroate; oxone; determination; alimemazine tartrate; 

alimemazine sulphoxide; pharmaceuticals. 
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1. Introduction 

Alimemazine (ALZ, trimeprazine), which is marketed under the names Theralen and 

Teraligen, is an antipsychotic medication that has antihistaminic, antispasmodic, dopamine-

blocking, and moderate α-adrenergic blocking properties, in addition to antiemetic, hypnotic, 

sedative, and antitussive effects [1]. 

The chemical structure of the compound is comparable to that of promethazine and 

levomepromazine. It differs from promethazine by incorporating an additional methylene 

(CH2) group in the side chain and from levomepromazine by the absence of a methoxy (OCH3) 

substituent at the C-2 position of the phenothiazine ring system (Figure 1). 

The British Pharmacopoeia suggests the use of acidimetric titration in a non-aqueous 

medium for the determination of ALZ in its pure form [2]. It also recommends derivatization 

spectrophotometry utilizing peroxyacetic acid as an oxidizing agent for ALZ tartrate tablets [3] 

and oral solutions [4]. This method minimizes interference from excipients or oxidation 

products during the assay. 
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Figure 1. Structural formula of ALZ tartrate, (2RS)-N,N,2-trimethyl-3-(10H-phenothiazin-10-yl)propan-1-

amine (2R,3R)-2,3-dihydroxybutanedioate (2:1). 

The liquid chromatographic analysis of ALZ was accomplished by developing a post-

column chemical derivatization technique. Peroxyacetic acid served as the derivatization agent, 

producing either a chromophoric radical cation or a fluorescent sulfoxide, depending on the 

experimental parameters. Both products were effectively employed to detect ALZ following 

chromatographic separation. Post-column derivatization results in a small peak area in the 

chromatogram due to the radical cation's low molar absorption and instability. As expected, 

the instability of phenothiazine radicals makes determination on the basis of sulfoxide 

fluorescence the most reliable and sensitive method [5]. 

Owing to its instability, peroxyacetic acid in water remains in equilibrium with 

hydrogen peroxide and acetic acid, along with a portion of the intact acid. Aqueous solutions 

of this oxidizing agent are also associated with a strong, pungent, and irritating smell.  

In general, analytical methods for the quantitative determination of ALZ are not ideal; 

they require the use of an unstable oxidizing agent, a peracetic acid solution prepared in situ, 

and toxic solvents, which violate the basic principles of "green chemistry". 

We previously developed a differential spectrophotometric method for the analysis of 

ALZ in the form of its sulfoxide obtained by using stable, commercially available Oxone® [6]. 

Oxone® is a stable ternary compound 2KHSO5·KHSO4·K2SO4 [7]. An acidic medium 

releases free KHSO5, a strong oxidizing agent with an oxidation potential of +1.81 V, and 

undergoes a half-reaction to form hydrogen sulfate (pH = 0) [8]. Oxone has already proven to 

be a very promising analytical reagent for the analysis of drugs [9,10], particularly 

phenothiazine derivatives [6,11–16]. Our research introduces, for the first time, the use of 

KHSO₅ as a selective derivatizing agent to generate a stable, highly fluorescent sulfoxide 

derivative of ALZ for conducting fluorescence-based analysis of the compound. 

This work aimed to develop a new method for the quantitative determination of ALZ 

in drugs using fluorescence spectroscopy with KHSO₅ as the analytical reagent. 

2. Materials and Methods 

2.1. Reagents. 

Alimemazine tartrate, Syn. alimemazine hemitartrate (C18H22N2S0.5C4H6O6) (Merck), 

≥98.0% (HPLC, TLC) was used as the working standard. 

Dosage forms were collected from commercial sources. 

Alimemazine tartrate (6.25 mg, equivalent to 5.0 mg ALZ base), LOT: LC309; Expiry: 

31-10-2027; SN: 36114290886463. 

Theralen tablets were film-coated with 5 mg No. 50 for oral use. Composition: One 

tablet contained 5 mg ALZ. Manufacturer: LABORATOIRE X.O. (France). 
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Teraligen film-coated tablets (5 mg, 100 pcs) manufactured by Valenta Pharmaceutical 

JSC, series 1700920, were examined. The tablets are round, biconvex, dark pink, and scored, 

with a visible two-layer structure on the cross-section: a dark pink shell and a white core. The 

average weight of a tablet is 0.1675 g. Each tablet contains 5.0 mg of the active ingredient ALZ 

tartrate and the following excipients: lactose monohydrate (73.4 mg), microcrystalline 

cellulose (60.8 mg), pregelatinized starch (16.0 mg), colloidal silicon dioxide (1.6 mg), 

croscarmellose sodium (1.6 mg), and magnesium stearate (1.6 mg). The coating (Opadry II 

85F34655, 5.0 mg) comprises partially hydrolyzed polyvinyl alcohol (40.00%), macrogol-

3350 (20.20%), talc (14.80%), titanium dioxide E171 (19.44%), carmine red E120 (4.50%), 

and aluminum lacquers based on sunset yellow E110 (1.05%) and indigo carmine E132 

(0.01%). 

Theralen® 4% ALZ (tartrate) 30 mL 4 % oral (solution) drops. Composition: ALZ 

tartrate - 5 g (quantitatively corresponding to 4 g of ALZ base), 100 mL; Excipients: propyl p-

hydroxybenzoate (E 216), methyl p-hydroxybenzoate (E 218), cochineal red A (E 124), sucrose 

solution, and ethanol (alcohol). The strength of alcohol by volume is 10.7% (vol/vol). 

Manufacturer: Laboratoire X.O. (France). LOT: LA071; PC: 03400931053088; SN: 

12330257564780. 

According to the Certificate of Analysis, the average content of the drug (ALZ active 

substance) was 3.96 % of the ALZ base (limits of not less than 3.8 % and not more than 4.2 %, 

that is 95-105 %). 

Reagent. In the experiments, oxone was used to oxidize ALZ to its S-oxide. The active 

ingredient of oxone is KHSO (CAS 10058-23-8). It is highly soluble in water, with a solubility 

exceeding 250 g/L at 20°C. This oxidation process is also regarded as "green", as it does not 

produce toxic byproducts. A 0.005 mol/L solution of potassium caroate was made by stirring 

a portion of approximately 0.15-0.2 g of oxone with 100 mL of double-distilled water and 

standardizing it iodometrically [17]. 

A 0.5 mol/L sulfuric acid solution was prepared from standard titer fixanal. 

Throughout the study, all additional chemicals utilized were of analytical grade. 

2.2. Apparatus. 

UV electronic absorption spectra were measured via a Specord 200 spectrophotometer 

(Analytik Jena, Germany). Luminescence excitation and luminescence spectra were recorded 

using a CaryEclipse spectrofluorometer (Agilent Technologies, USA) with excitation and 

emission wavelengths of 340 nm and 380 nm, respectively. Measurements were performed 

with 1 cm quartz cells. An ANG50C analytical balance (Axis, Ukraine) was used. 

2.3. Procedures. 

2.3.1. Sample preparation. 

A 0.5 mg/mL stock solution of ALZ in double-distilled water was prepared. An accurate 

weight of the ALZ pure substance, containing 50.0 mg of ALZ tartrate, was dissolved in 100.0 

mL of double-distilled water. This solution was diluted with double-distilled water to yield a 

0.1 mg/mL ALZ working solution. 
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2.3.2. Calibration graph. 

Defined portions of the 0.1 mg/mL ALZ working solution were pipetted into 25 mL 

standard flasks. Then, 2.5 mL of 0.5 mol/L H2SO₄ and 0.4 mL of 5 mmol/L KHSO₅ were 

sequentially added to each flask, and the solutions were diluted to the mark with double-

distilled water and mixed. After 5 min, the fluorescence was measured. The fluorescence 

intensity was plotted against the amount of ALZ. 

2.3.3. Procedures for dosage forms. 

Tablets. 20 tablets were weighed and crushed. A precise quantity of powder, equivalent 

to around 5 mg of ALZ, was measured and transferred into a small conical flask, 30 mL of 

double-distilled water was added, the mixture was stirred for 15 min, and filtered into a 50 mL 

standard flask, the residue was washed with double-distilled water, the combined solution was 

diluted, and the mixture was washed to a volume of 50.0 mL with the same solvent. A suitable 

volume was analyzed as described above. 

The content of ALZ tartrate (C18H22N2S)2·C4H6O6 in the medicinal form as a 

percentage of the stated amount (X) was calculated via formula (1): 

𝑋 =  
𝐼1∙𝑎0∙𝑃·𝐺

𝐼0∙𝑎1·𝐿
               (1) 

 

Where I1 is relative fluorescence intensity of the test solution; I0 is relative fluorescence 

intensity of the solution of the standard sample of ALZ; a1 is weight of powder of ground 

tablets, mg; а0 is weight of the standard sample of ALZ, mg; P is content of ALZ tartrate in the 

standard sample of ALZ, %; G is average weight of one tablet, mg; L is amount of ALZ in one 

tablet, mg. 

Oral solution (drops). An accurately measured 1.00 mL solution was transferred to a 

500 mL standard flask and diluted to the mark using a 10% ethanol solution. The flask was 

sealed and thoroughly mixed. An accurately measured volume equivalent to ≈ 0.1 mg ALZ 

was transferred to a 25 mL standard flask. Next, 2.5 mL of 0.5 mol/L sulfuric acid was added, 

followed by 0.4 mL of 5 mmol/L KHSO5, made up to the mark with double-distilled water, 

and mixed. After 3 min, the fluorescence was measured. 

A similar experiment was carried out with a standard working ALZ solution (c = 0.1 

mg/mL). 

Standard reference solution. The reference preparation of ALZ (approximately 50 mg 

(exact weight 51.08 mg), which is equivalent to 40 mg of ALZ base) was dissolved in water 

and brought to 100 mL. 

The content of ALZ tartrate in terms of ALZ base (C18H22N2S) in the preparation, as a 

percentage of the declared amount (X), was calculated via formula (2): 

 

𝑋 =
𝐼×𝐶𝑠𝑡×100%

𝐼𝑠𝑡×𝐿×1.25
                    (2) 

Where I and Ist are the relative fluorescence intensities in the experiments with the test 

and standard solutions, respectively; Cst is the concentration of the standard reference solution 

in mg per 100 mL; L is the declared amount of ALZ tartrate in terms of ALZ base in 1 mL of 

solution, mg. 
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3. Results and Discussion 

The product of the ALZ S-oxidation was identified as the sulfoxide, and the S-oxidation 

pathway of ALZ by KHSO₅ was illustrated in our previous work [6]. 

3.1. Selection of detection wavelengths. 

The absorption (Figure 2) and fluorescence excitation (Figure 3) spectra of the ALZ 

solution after oxidation with oxone are presented. The absorption spectrum of ALZ in a 0.05 

M sulfuric acid solution shows multiple bands in the UV range, peaking at 233, 272, 298, and 

342 nanometers. 

 

Figure 2. UV absorption spectra of (1) oxonе; (2) ALZ tartrate; and the product of its oxidation by (3) KHSO5 

(с(H2SO4) = 50 mmol/L, с(KHSO5) = 80 μmol/L, с(ALZ) = 5 μg/mL, l  = 1 cm). 

 
Figure 3. Fluorescence excitation spectra of ALZ solution after oxidation with oxone (c = 5.0 μg/mL, slits 5-5; 

λem = 380 nm). 

As shown in Figure 3, the fluorescence excitation spectrum of a solution of ALZ after 

oxidation with oxone in the region of 270–400 nm is similar to its absorption spectrum. 

Figure 4 shows the fluorescence spectra of the oxidation products of ALZ tartrate with 

caroate as a function of the concentration of ALZ. 
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The fluorescence developed immediately, and the maximum intensity remained stable 

for 1.5 h (no signal decay). 

 
Figure 4. Fluorescence spectra of the product of oxidation of ALZ tartrate by caroate (с(H2SO4) = 50 mmol/L, 

с(KHSO5) = 80 μmol/L, l = 1 cm, λex = 340 nm). 

ALZ S-oxide has a relative fluorescence intensity in aqueous solutions with a maximum 

excitation wavelength of 340 nm. 

The absorption spectrum was obtained to determine the wavelength ranges to be used 

for the excitation spectrum measurements. The long-wavelength peak detected at 340 nm 

appears to be concentration-independent and identical to that in the absorption band. The 

dependence of the fluorescence intensity, If, on the molar concentration, c, can be written as: 

 

𝐼𝑓 =  𝑘𝑄𝐼0(1 − 𝑒−𝜀𝑙𝑐)                                                (3) 

 

Where k is a constant, Q is the quantum efficiency, I0 is the intensity of incident 

radiation, l is the cell length, c is the molar concentration, and ε is the molar absorptivity of the 

compound [18]. 

For very dilute solutions, this equation reduces to the following: 

 

𝐼𝑓 =  𝑘𝑄𝐼0𝜀𝑙𝑐                                                     (4) 

 

3.2. Validation of the proposed method. 

Validation of the developed techniques was carried out in accordance with the ICH 

guidelines [19]. The validation parameters were limit of detection (LOD), limit of quantitation 

(LOQ), accuracy, precision, linearity, and range.  

3.2.1. The linearity parameters study. 

The general analytical procedure was applied to 7 standard solutions of ALZ under 

investigation at varying concentrations. The calibration graph for the spectrofluorometric 

determination of the ALZ in the form of the corresponding sulfoxide is shown in Figure 5. The 

calibration graph is linear (R2 = 0.999) in the range of ALZ tartrate concentrations of 0.1–13.5 
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μg/mL and is described by the regression equation I = (47.82±0.69)·с(ALZ). The detection 

limit was 0.14 μg/mL (Table 1). 

 
Figure 5. Calibration graph for the spectrofluorometric determination of ALZ tartrate in the form of the 

corresponding sulfoxide (с(H2SO4) = 50 mmol/L, с(KHSO5) = 80 μmol/L, l = 1 cm, λex = 340 nm). 

Table 1. Regression output. 

Parameter Data 

y = a + bx y = 3.14+47.82x 

Correlation coefficient R2 0.9998 

Linear regression equation I = 47.82 c 

Slope (b ± Δb) 47.82 ± 0.69 

Intercept (a ± Δa) 3.14 ± 4.89 

SD of slope (Sb) 0.28 

SD of intercept (Sa) 2.00 

LOD 0.14 µg/mL 

LOQ 0.42 µg/mL 

3.2.2. LOD and LOQ. 

The lowest amount of a substance that can be identified in a sample is known as LOD. 

The smallest amount of analyte that can be measured in a sample with a high level of accuracy 

and precision is the LOQ. By applying the formulas LOD = 3.3(Sa)/b and LOQ = 10(Sa)/b, (Sa 

and b are from Table 1), the LOD and LOQ were determined (Table 1). 

3.2.3. Accuracy and precision. 

The method's precision was evaluated by analyzing ALZ solutions at three levels (3.0, 

5.00, and 10.0 µg/mL) in triplicate to ensure accuracy. The mean recoveries ranged from 101.0 

to 102.0 %, with standard deviations ranging from 1.6 to 2.1 %. |δ|<RSD tα/√𝑛 (Table 2). 

Table 2. Evaluation of precision and accuracy (n = 5; P = 0.95). 

Amount taken (µ), μg/mL Amount found, (х̅±Δх̅), μg/mL Recovery ± RSD, % δ*, % 

3.0 3.05±0.08 101.7±2.1 1.7 

5.0 5.1±0.12 102.0±1.9 2.0 

10.0 10.1±0.2 101.0±1.6 1.0 

* δ = (𝑥 ̅– μ) 100/μ (%); µ was determined according to the reference standard pharmacopoeial method [2]. 

 

https://doi.org/10.33263/LIANBS151.003
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS151.003  

 https://nanobioletters.com/ 8 of 11 

 

3.3. Practical application in pharmaceutical preparations. 

The developed analysis method was tested in the determination of ALZ tartrate as an 

active ingredient in pharmaceutical preparations, namely Theralen and Teraligen tablets, as 

well as in the oral solution (drops) Theralen 4%. Table 3 provides the obtained analytical data. 

According to the Certificates of Analysis, the average content of Alimemazine base in 

Teralen® oral solution 4% is 3.96% (limits: not less than 3.8 and not more than 4.2 %, i.e., 95-

105 %), and in Teralen® Tablets film-coated 5 mg – 5.0 mg/tablet; Teraligen, film-coated 

tablets 5 mg – 4.86 mg/tablet. 

Table 3. Results of quantitative determination of ALZ in test samples. 

Pharmaceutical preparation Taken Found 
Statistical characteristics 

(Р = 0.95) 

 mg/tabl 

Theralen® Tablets film-coated 5 

mg No. 50 

(LABORATOIRE X.O. (France) 

0.1557 g 

(5.0 mg/tablet)* 

4.890 

5.035 

5.215 

5.040 

5.165 

5.000 

4.995 

х̅ ± Δх̅ = 5.05 ± 0.10 

RSD = ±2.17 % 

δ* = +1.0 % 

 mg/mL 

Theralen® oral solution 4%, 30 

mL 

(SANOFI - AVENTIS FRANCE 

(France) 

1.00 mL 

(3.96 %)* 

40.84 

40.04 

40.43 

39.40 

39.62 

39.51 

40.15 

х̅ ± 𝛥 х̅ = 40.00 ± 0.48 

RSD = ±1.31 % 

δ* = +1.01 % 

 mg/tabl 

Teraligen, film-coated tablets 5 

mg 100 pcs 

Valenta Pharmaceutical JSC, 

series 1700920 

0.1675 g 

(4.86 mg/ tablet)** 

4.90 

4.80 

4.87 

4.93 

4.71 

4.92 

5.00 

х̅ ± 𝛥 х̅ = 4.88 ± 0.09 

RSD = ±1.95 % 

δ* = +0.32 % 

δ**= +0.41 % 

δ = (х̅  – μ)·100/μ; µ was determined according to * quality certificate data, ** the average content found by the 

reference method [6]. 

Standard pharmacopoeial procedures for analyzing phenothiazines in bulk or dosage 

forms recommend absorbance measurements at specific wavelengths or non-aqueous titration. 

These methods typically involve elaborate purification steps, while direct UV-

spectrophotometry is disadvantaged by its sensitivity to excipients usually contained in 

pharmaceutical products.  

A well-known spectrophotometric method [6] for quantitative determination allows for 

the determination of trimeprazine tartrate in a concentration range of 0.5–40 μg/mL (LOQ = 

0.5 μg/mL).  

3.4. Selectivity. 

The following substances produce zero in fluorescence intensity and therefore do not 

interfere with the assay (placebo experiments): in relation to 5.0 mg of the active substance - 

ALZ tartrate: lactose monohydrate - 73.4 mg, microcrystalline cellulose - 60.8 mg, 

pregelatinized starch - 16.0 mg, colloidal silicon dioxide (aerosil) - 1.6 mg, croscarmellose 

sodium - 1.6 mg, magnesium stearate - 1.6 mg; Opadry II 85F34655 - 5.0 mg: partially 

hydrolyzed polyvinyl alcohol - 40.00%, macrogol-3350 - 20.20%, talc - 14.80%, titanium 
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dioxide E 171 - 19.44%, carmine dye red E 120 - 4.50%, aluminum lacquer based on sunset 

dye yellow E 110 - 1.05%, aluminum lacquer based on indigo carmine E 132-0.01%. 

Spectrofluorimetric determination of ALZ in tablets of 5 mg, as well as 4 % oral 

solution in the presence of several auxiliary substances, with the corresponding sulfoxide 

obtained with KHSO5, is more sensitive, faster, and less time-consuming compared to 

spectrophotometric methods based on the formation of S-oxidation products, as well as a more 

straightforward HPLC technique recommended by Ph Eur. The LOQ is 0.42 μg/mL, which is 

one and a half orders of magnitude lower than in spectrophotometric determination (LOQ = 

2.07 μg/mL).  

4. Conclusions 

In this study, a novel, rapid, and environmentally friendly spectrofluorimetric method 

was developed for the quantitative determination of ALZ tartrate based on oxidative 

derivatization with Oxone®. The proposed method offers high sensitivity, selectivity, and 

simplicity, providing a linear response in the concentration range of 0.1–13.5 μg/mL and an 

LOQ of 0.42 μg/mL. Compared to traditional spectrophotometric and chromatographic 

procedures recommended by pharmacopeias, the oxone-based fluorescence approach offers 

good analytical performance, reduced analysis time, and improved compliance with the 

principles of green chemistry, owing to the use of a stable, non-toxic oxidizing reagent. 

The developed method proved suitable for the ALZ determination in different 

pharmaceutical forms, including tablets and oral drops, with minimal interference from 

excipients, RSD < 2.2 %; |(𝑥 ̅– μ) 100/μ| < RSD tα/√𝑛. The high sensitivity of the method 

additionally allows controlling the admixture of sulfoxide in preparations in a “blank” 

experiment. The formation of a strongly fluorescent sulfoxide derivative enabled sensitive 

quantification and provided a viable alternative to methods that employ unstable oxidants, such 

as peroxyacetic acid. 

Future research should focus on further optimizing the reaction conditions to enhance 

fluorescence intensity and stability, as well as on validating the method across diverse 

pharmaceutical matrices and biological fluids to assess its applicability in pharmacokinetic and 

bioavailability studies.  

Moreover, the oxidative derivatization mechanism of ALZ with oxone warrants deeper 

investigation to explore its potential extension to other phenothiazine derivatives. The 

incorporation of formal green analytical chemistry evaluation tools in future studies would 

provide quantitative confirmation of the environmental benefits of this method. 

Overall, the proposed fluorescence spectroscopic procedure represents a sensitive, 

reliable, and sustainable analytical method for determining ALZ tartrate in pharmaceutical 

products. With further validation (including robustness and inter-laboratory testing, as well as 

intra-day and inter-day testing) and expansion, it holds promise for routine quality control 

applications and for integration into regulatory and industrial analytical protocols, advancing 

both analytical performance and environmental responsibility in pharmaceutical analysis. 

Author Contributions 

Investigation, O.Z. and D.S.; methodology, O.M. and M.B.; formal analysis, O.M. and M.B.; 

visualization, M.B. and D.S.; writing—original draft preparation, M.B. and D.S.; writing—

https://doi.org/10.33263/LIANBS151.003
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS151.003  

 https://nanobioletters.com/ 10 of 11 

 

review and editing, O.M. and O.Z. All authors have read and agreed to the published version 

of the manuscript. 

Institutional Review Board Statement 

Not applicable. 

Informed Consent Statement 

Not applicable. 

Data Availability Statement 

Data supporting the findings of this study are available upon reasonable request from the 

corresponding author.  

Funding 

No funding was received. 

Acknowledgments 

Declared none. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 

1. Brayfield, C.; Cadart, C. Martindale: The Complete Drug Reference, 41st Edition; Pharmaceutical Press: 

2024. 

2. Alimemazine tartrate, British Pharmacopoeia I, 2022, 99–100. 

3. Alimemazine tartrate tablets, British Pharmacopoeia IІІ, 2022, 132. 

4. Alimemazine tartrate oral solution, British Pharmacopoeia IІІ, 2022, 131–132. 

5. Diehl, G.; Karst, U. Post-column oxidative derivatization for the liquid chromatographic determination of 

phenothiazines. J. Chromatogr. A 2000, 890, 281-287, https://doi.org/10.1016/S0021-9673(00)00607-5.  

6. Blazheyevskiy, M.Y.; Kryskiw, L.S.; Kucher, T.V.; Kovalenko, V.S.; Merzlikin, S.I. A Difference 

Spectrophotometric Method for Determination of Alimemazine Based on the Absorbance of its Sulphoxide. 

Methods Objects Chem. Anal. 2023, 18, 118–125, https://doi.org/10.17721/moca.2023.118-125.  

7. Crandall, J.K.; Shi, Y.; Burke, C.P.; Buckley, B.R. Potassium Monoperoxysulfate. In Encyclopedia of 

Reagents for Organic Synthesis; Charette, A., Bode, J., Rovis, T., Shenvi, R., Eds.; John Wiley & Sons: 

2012; https://doi.org/10.1002/047084289X.rp246.pub3.  

8. Spiro, M. The standard potential of the peroxosulphate/sulphate couple. Electrochim. Acta 1979, 24, 313-

314, https://doi.org/10.1016/0013-4686(79)85051-3.  

9. Mozgova, O.; Blazheyevskiy, M.; Kryskiw, L.; Kucher, T.; Shliusar, O.; Moroz, V. Determination of 

prothipendyl by difference spectrophotometric method based on the absorption of its sulfoxide. Chem. Pap. 

2024, 78, 2613-2619, https://doi.org/10.1007/s11696-023-03266-5.  

10. Mozgova, O.; Blazheyevskiy, M.; Moroz, V.; Kryskiv, O.; Pieta, I.S. Quantitative Estimation of 

Dimenhydrinate in Pharmaceuticals Using Redox Reaction with Oxone. Biointerface Res. Appl. Chem. 2025, 

15, 45, https://doi.org/10.33263/BRIAC153.045.  

11. Blazheyevskiy, M. Application of Derivatization by Means of Peroxy Acid Oxidation and Perhydrolysis 

Reactions in Pharmaceutical Analysis; Ivan Franko National University of Lviv: Lviv, Ukraine, 2017. 

https://doi.org/10.33263/LIANBS151.003
https://nanobioletters.com/
https://doi.org/10.1016/S0021-9673(00)00607-5
https://doi.org/10.17721/moca.2023.118-125
https://doi.org/10.1002/047084289X.rp246.pub3
https://doi.org/10.1016/0013-4686(79)85051-3
https://doi.org/10.1007/s11696-023-03266-5
https://doi.org/10.33263/BRIAC153.045


https://doi.org/10.33263/LIANBS151.003  

 https://nanobioletters.com/ 11 of 11 

 

12. Blazheyevskiy, M.Y. Spectrophotometric and spectrofluorimetric determination of the 2-and 10-

disubstituted phenothiazines using peroxy acid oxidation. Curr. Top. Anal. Chem. 2019, 11, 67–80. 

13. Blazheyevskiy, M.Y.; Scrypynets, Y.V.; Yegorova, A.V.; Antonovich, V.P. The Oxidative Derivatization 

Method for the Spectrofluorimetric Determination of Periciazine in Pharmaceutical Preparations. Methods 

Objects Chem. Anal. 2020, 15, 21–26, https://doi.org/10.17721/moca.2020.21-26.  

14. Blazheyevskiy, M.Y.; Skrypynets, Y.V.; Yegorova, A.V.; Antonovich, V.P. A New Oxidative Derivatization 

Method for the Indirect Spectrofluorimetric Determination of Prochlorperazine Maleate in Pharmaceutical 

Preparations. Methods Objects Chem. Anal. 2019, 14, 134-139, https://doi.org/10.17721/moca.2019.140-

145.  

15. Varchenko, V.; Mozgova, O.; Blazheyevskiy, M.; Moroz, V. Differential Pulse Cathodic Voltammetric 

Determination of Metopimazine in Dosage Forms through Treatment with Oxone. Fr.-Ukr. J. Chem.2024, 

12, 51-60, https://doi.org/10.17721/fujcV12I1P51-60.  

16. Mozgova, O.; Blazheyevskiy, M.; Kryskiw, L.; Kucher, T.; Shliusar, O.; Moroz, V. A new 

spectrophotometric method for the quantitative determination of Metopimazine based on the absorbance of 

its sulfoxide. Chem. Pap. 2024, 78, 6585-6591, https://doi.org/10.1007/s11696-024-03558-4.  

17. Karpova, S.P.; Mozgova, O.O.; Krutskikh, A.A.; Ivashura, M.M. Development and Validation of the 

Spectrophotometric Method for the Quantitative Determination of Azlocillin in Pure Substance and Medical 

Preparation. Asian J. Pharm. 2018, 12, 1428–1434.  

18. Guilbault, G.G. Practical Fluorescence, 2nd Edition; CRC Press: Boca Raton, 2020; 

https://doi.org/10.1201/9781003066514.  

19. Guideline, I.C.H.H.T. Validation of analytical procedures: text and methodology. Q2 (R1) 2005, 1, 05. 

Publisher’s Note & Disclaimer 

The statements, opinions, and data presented in this publication are solely those of the individual author(s) and 

contributor(s) and do not necessarily reflect the views of the publisher and/or the editor(s). The publisher and/or 

the editor(s) disclaim any responsibility for the accuracy, completeness, or reliability of the content. Neither the 

publisher nor the editor(s) assume any legal liability for any errors, omissions, or consequences arising from the 

use of the information presented in this publication. Furthermore, the publisher and/or the editor(s) disclaim any 

liability for any injury, damage, or loss to persons or property that may result from the use of any ideas, methods, 

instructions, or products mentioned in the content. Readers are encouraged to independently verify any 

information before relying on it, and the publisher assumes no responsibility for any consequences arising from 

the use of materials contained in this publication. 

 

https://doi.org/10.33263/LIANBS151.003
https://nanobioletters.com/
https://doi.org/10.17721/moca.2020.21-26
https://doi.org/10.17721/moca.2019.140-145
https://doi.org/10.17721/moca.2019.140-145
https://doi.org/10.17721/fujcV12I1P51-60
https://doi.org/10.1007/s11696-024-03558-4
https://doi.org/10.1201/9781003066514

