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DEVELOPMENT OF METHODOLOGY FOR SIMULTANEOUS
DETERMINATION OF METOPROLOL AND MELDONIUM IN PHARMACEUTICALS
BY USING TLC

©M. M. Horyn, L. S. Logoyda, N. O. Zarivna
I. Horbachevsky Ternopil National Medical University

SUMMARY. Active pharmaceutical ingredient (API) can often be measured by several methods and the choice of ana-
lytical method involves many considerations, such as chemical properties of the analyte, concentrations levels, sample
matrix, cost of the analysis, and speed of the analysis, quantitative or qualitative measurement, and precision required and
necessary equipment. Thin-layer chromatography (TLC) is a chromatography technique used to separate non-volatile mix-
tures. TLC can be used to help determine the number of components in a mixture, the identity of compounds, and the pu-
rity of a compound. By observing the appearance of a product or the disappearance of a reactant, it can also be used to

monitor the progress of a reaction.

The aim of the study — to improve to more rapid, simple, selective, less expensive methods TLC analysis of

simultaneous determination of metoprolol and meldonium.

Methods. The present study assessed mobile phases of metoprolol and meldonium for TLC.

Results and Discussion. Method of simultaneous identification of metoprolol and meldonium by TLC has been
developed. We have established that the most optimal Rf observed using mobile phases for simultaneous determination
of metoprolol and meldonium: acetone — water (3: 2). We have explored the validation characteristics — specificity and
suitability of the chromatographic system that met, the eligibility criteria established by the SPU.

Conclusion. We have developed chromatographic method for simultaneous determination of metoprolol and mel-
donium. Prospects for future research will be aimed at developing analytical methods of analysis.

KEY WORDS: metoprolol; meldonium; identification; thin layer chromatography; validation.

Introduction. In many experiments, it is impor-
tant to be able to separate a mixture into its chemical
components in order to isolate one compound or to
assess the purity of the mixture. Thin layer chroma-
tography (TLC) is one of the easiest and most versatile
methods of doing this because of its low cost,
simplicity, quick development time, high sensitivity,
and good reproducibility. TLC is used by many indus-
tries and fields of research, including pharmaceutical
production, clinical analysis, industrial chemistry,
environmental toxicology, food chemistry, water,
inorganic, and pesticide analysis, dye purity, cosmetics,
plant materials, and herbal analysis. In its simplest
form, glass plates are coated with a uniform layer of
silica gel (SiO,). The dissolved sample is placed on the
plate, and the plate is inserted into a screw-top jar
containing the developing solvent and a piece of filter
paper. When the solvent has risen to near the top of
the plate, the plate is removed, dried, and visualized
using UV light. Variations on this protocol are used for
different purposes, including pretreating the sample,
changing the sorbent, plate material, the solvent sys-
tem, the development techniques, and method of de-
tection and visualization or by coupling TLC to other
techniques [1, 2].

Combination therapy of meldonium and meto-
prolol is used in the treatment of various chronic
cardio-vascular diseases and disorders of the cere-
bral circulation, as well as to improve mental and
physical capacity.

The aim of the present study was to improve to
more rapid, simple, selective, less expensive me-
thods TLC analysis of simultaneous determination of
metoprolol and meldonium.

Methods. Using this technique, we have analy-
zed medicines Metoprolol 50 mg (tablets containing
50 mg of metoprolol tartrate produced by Farmak),
Vasopro (capsules containing 250 mg of meldonium
produced by Farmak).

All solvents were obtained from Merck phara-
maceticals.

Analytical equipment

Scales AVT-120-5D, measuring vessel glass and
reagents that meet the SPU requirements. TLC test
was carried out using Silica gel, chromatographic
plates 60 F254 Merck (Germany) and Sorbfil (Russia).

Sample preparation for investigation solution.

Investigation solution from tablets Metoprolol,
capsules Vasopro. To sample powder tablets, cap-
sules or powder, equivalent to 10.00 mg metoprolol,
20.00 mg meldonium add 5.0 ml of methanol R and
dilute with methanol R to 10.0 ml, mix and Filter.

Reference solution of metoprolol. 10.00 mg Phar-
macopoeial standard sample SPU of metoprolol tar-
trate dissolved in methanol R and dilute with the
same solvent to 10.0 ml.

Reference solution of meldonium. 20.00 mg Phar-
macopoeial standard sample SPU of meldonium dis-
solved in methanol R and dilute with the same sol-
vent to 10.0 ml.
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Mobile phase: acetone — water (3:2).

Samples that are applied: 20 pl, applied the test
solutions and investigation solutions.

Over a path of 10 cm from the starting line.

Detection: examination in ultraviolet light at
254 nm, 356 nm, Dragendorff's reagent.

Results and Discussion. The present study was
assessed the different solvent extracts of metopro-
lol and meldonium for TLC. The chromatograms ob-

tained with the test solution were detected at the
main spot spots basic substance in the chromato-
grams obtained with reference solutions, correspon-
ding in size and color. We had investigated various
mobile phases in order to identify the optimal choice
of metoprolol and meldonium investigation by TLC.
The factors of mobility in the studied of simulta-
neous determination of metoprolol and meldonium
in mobile phases, are listed in Table 1, 2.

Table 1. Chromatographic characteristics of meldonium in different mobile phases

Stationary The limit of | Detectionin ul-| Detectioninul-| Detection
Mobile phase phase (plate) detection, traviolet light | traviolet light | Dragendorff's
Rfon "Sorbfil" | micrograms at 254 nm at 365 nm reagent
Chloroform-methanol (9:1) - - - - -
Chloroform-ethanol (8:2) - - - - -
Chloroform- methanol-ammonia - - - - -
(25 %) (4:4:2)
n-butanol-methanol (3:2) - - - - -
Ammonia (25 %)-propanol (30:70) 0.23 0.2 - - brown
Propanol-water (70:30) 0.16 0.2 - - brown
n-butanol-Acetic acid-water - - - - -
(40:10:20)
Acetone —water (3:2) 0.39 0.2 - - brown
Table 2. Chromatographic characteristics of metoprolol in different mobile phases
Stationary The limit of | Detection in ul- | Detection in ul- Detection
Mobile phase phase(plate) Rf| detection, traviolet light | traviolet light | Dragendorff's

on "Sorbfil" micrograms at 254 nm at 365 nm reagent
Chloroform-methanol (9:1) 0.15 0.2 violet - brown
Chloroform-ethanol (8:2) 0.28 0.2 violet - brown
Chloroform-methanol-ammonia 0.96 0.2 violet - brown
(25 %) (4:4:2)
n-butanol-methanol (3:2) 0.15 0.2 violet - brown
Ammonia (25 %)-propanol (30:70) 0.82 0.2 violet - brown
Propanol-water (70:30) 0.19 0.2 violet - brown
n-butanol-acetic acid-water 0.55 0.2 violet - brown
(40:10:20)
Acetone — water (3:2) 0.26 0.2 violet - brown

We have established that the most optimal RF
observed using mobile phases for the simultaneous
determination of metoprolol and meldonium: ace-
tone — water (3: 2).

The analysis considered probable, though the
test requirements "Check suitability chromatographic
system".

Chromatographic system is considered appro-
priate when:

- The chromatogram obtained with reference
solution is a clearly visible spot;

- Rf principle spot in the chromatogram ob-
tained with reference solution to be about 0.6.

According to the SPU and Note for guidance on
validation of analytical procedures: text and me-
thodology (CPMP/ICH/381/95) to test the Identifica-
tion must be validated, to determine such characte-
ristics as specificity and suitability of the chromato-
graphic system [2-4]. The maximum difference of Rf
values in the same plate (for two series of plates)
must not exceed the value of 0.02. Originally, plates
were tested according to the requirements of SPU on
chromatographic resolution. When checking for the
stability of the solution at the time we started chro-
matography of nifedipine, enalapril and bisoprolol
freshly prepared test solution sustained, over time
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for 30 min. Visual assessment of spots on the size and
intensity of staining confirms that they clearly appear
as freshly cooked and seasoned in time solutions (for
plates of different series). The solutions were stable
over time and new areas, had been identified [5-8].

Thus, we have explored the validation charac-
teristics — specificity and suitability of the chromato-
graphic system that met, the eligibility criteria es-
tablished by the SPU. Therefore, the present study
provided a suitable as well as accurate method for
simultaneous determination of metoprolol and mel-
donium, which is of potential practical significance in
development of analytical methods.

Conclusions. We have developed TLC method
for simultaneous determination of metoprolol and

LITERATURE

1. Review on analytical method development and
validation. Research and reviews / R. Patil, T. Deshmukh,
V. Patil, K. Khandelwal // Journal of Pharmaceutical Analy-
sis.—2014.-No. 3 (3).-P. 1-10.

2. URL : https://www.sciencedirect.com/topics/immu-
nology-and-microbiology/thin-layer-chromatography

3. ICH Topic Q2 (R1) Validation of analytical proce-
dures : text and methodology.

4. Liliya L. Development of methods for identification
of calcium channel blockers in medicines / L. Liliya,
K. Dmutro, S. Stanislav // International Journal of Research
Ayurveda Pharmaceutical. - 2016.—No. 7 (2). — P. 88-91.

5. Logoyda L. Development and methodology for the
estimation of bisoprolol in pharmaceuticals / L. S. Logoy-
da // Medical and Clinical Chemistry. — 2017. — No. 2. —
P. 34-37.

REFERENCES

1. Patil, R., Deshmukh, T., Patil, V., & Khandelwal, K.
(2014). Review on analytical method development and
validation. Research and reviews. Journal of Pharmaceuti-
cal Analysis, 3 (3), 1-10.

2. Retrieved from: https://www.sciencedirect.com/
topics/immunology-and-microbiology/thin-layer-chro-
matography

3. ICH Topic Q2 (R1) Validation of Analytical Proce-
dures: Text and methodology.

4. Liliya, L., Dmutro, K., & Stanislav, S. (2016). Deve-
lopment of methods for identification of calcium channel
blockers in medicines. International Journal of Research
Ayurveda Pharmaceutical, 7 (2), 88-91.

5.Logoyda, L. (2017), Development and methodology
for the estimation of bisoprolol in pharmaceuticals. Medi-
cal and Clinical Chemistry, 2, 34-37.

meldonium. We have found that the most optimal RF
observed using mobile phases for simultaneous de-
termination of metoprolol and meldonium: ace-
tone —water (3:2). The validation study of the charac-
teristics of specificity and suitability of the chro-
matographic system, confirmed that they meet the
eligibility requirements under the SPU. Propects for
future research will be aimed at developing analyti-
cal methods of analysis.

Acknowledgement. Authors are grateful to the
Ministry of Health of Ukraine Fund for providing
scholarship for studies related to solutions for deve-
lopment of original combinations of antihypertensi-
ve agents, their analysis and standardization (No. 509
of 24.02.2020).

6. Logoyda L. Development and validation of new
methods of analysis for the determination of different
natural and synthetic original active pharmaceutical in-
gredients in medicines / L. Logoyda // Duphat. — 2015. -
P. 48.

7.Logoyda L. Validation of chromatographic methods
of analysis for the determination of active pharmaceutical
ingredients in different medicines / L. Logoyda // Pharma
School Association for Pharmaceutical Development and
Scientific Research. Egypt. —2016. - P. 34.

8. The State Pharmacopeia of Ukraine [in 3 vol.] State
Enterprise “Ukrainian Scientific Expert Pharmacopoeial
Center of the Quality of Medicines” (2nd iss.). Kharkiv:
State Enterprise “Ukrainian Scientific and Experimental
Pharmacopoeial Center for the Quality of Medicinal Pro-
ducts”, 2015.- 1128 p.

6. Logoyda, L. (2015). Development and validation of
new methods of analysis for the determination of diffe-
rent natural and synthetic original active pharmaceutical
ingredients in medicines. Duphat, 48.

7. Logoyda, L. Validation of chromatographic me-
thods of analysis for the determination of active pharma-
ceutical ingredients in different medicines. Pharma. School
Association for Pharmaceutical Development and Scientific
Research, 34.

8. The State Pharmacopeia of Ukraine [in 3 vol.] (2015).
State Enterprise “Ukrainian Scientific Expert Pharma-
copoeial Center of the Quality of Medicines” (2nd iss.).
Kharkiv: State Enterprise “Ukrainian Scientific and Experi-
mental Pharmacopoeial Center for the Quality of Medici-
nal Products”.

28 ISSN 1811-2471. 3006ymku KniHiYHOI | ekcnepumeHmasibHoi MmeduyuHu. 2020. N2 1



Ozn190u iimepamypu, OpU2iHaIbHi 00CaiONCeHHS, No2/1a0 Ha npobsiemy, BUNAOOK 3 NPAKMUKU, KOPOMKI NOBIOOMJIEHHS
PA3PABOTKA METOAUKN MOEHTUOUKALUN OOAHOBPEMEHHOIO OMNPEAEJIEHUA
METOMNPOJIOJNIA U MEJ1IbAOHNA B JIEKAPCTBEHHbIX CPEACTBAX

©M. M. FopuH, J1. C. Jloronga, H. O. 3apuBHa
TepHono/ibckull HAUUOHAbHBIU MeduyuHckul yHUsepcumem umeru Y. . Fropbavyesckozo MO3 YkpauHsbi

PE3FOME. AKTUBHbI ¢papMaLLeBTUYECKNI MHrpeaneHT (ADWU) 4acTo MOXKHO M3MEPUTb HECKOJIbKMMM criocobamu, 1
BbI6OpP aHA/IMTMYECKOro MeTO/1a BKJII0UaeT B ce6Aa MHOXECTBO COOBPaXXeHUI, TaKMX KakK XMMNYeCcKme CBOMCTBA aHaINTa,
YPOBHW KOHLEHTPAUMi, MaTpuua ob6pasLoB, CTOMMOCTb M CKOPOCTb aHa/IN3a, KOJIMYECTBEHHbIE WM KayeCTBEHHOE
n3mepeHue, TpebyeMoe 1 Heobxoanmoe obopyaoBaHue. ToHKOCI0MHasA xpomaTorpadus (TCX) npeactasnaeT cobon
MeTo XpoMaTorpadum, UCnosib3yeMbiii 419 pasaesieHns cmecein. TCX MOXET MCNo/Ib30BaTbCA 418 onpeaeeHnsa Koau-
4YecTBa KOMMOHEHTOB B CMECH, MAEHTUYHOCTM COeAMHEHNI U YNCTOTbI coeanHeHns. Habnrogas 3a nosiB/IeHNEM NpoayK-
Ta WIN NCYE3HOBEHMEM PEAreHTa, ero TakXXe MOXKHO MCMOJIb30BaTh AJ19 KOHTPOIA 33 XOA0M peakLmu.

Lenb — ynyuywntb 60siee 6bICTPbIe, MPOCTbIE, CENEKTUBHbIE U MeHee AoporocToswme metoabl TCX-aHanm3a s
OHOBPEMEHHOIO ONnpeaesIEHNA METOMNPOJ10/1a N MEJIbAOHMS.

MeToabl. B nccienoBaHNM OLEHNBAKOTCA NOABUXKHbIE $a3bl 418 04HOBPEMEHHOIO onpeAe/ieHNa MeTonpoJiosa 1
MeJIb[JOHWNA AJ19 TOHKOC/IOMHOW XpOMaTorpadpumn.

Pe3ynbTaTbl. Pa3paboTaH MeTo 0HOBPEMEHHON NAEHTUPMKALMM METOMPOJI0/1a U MeJIbAOHWNA C NoMoLbio TCX.
YCTaHOBEHO, YTO Hanbosiee onTMManbHaa Rf HabnaaeTca C NCNob30BaHWEM MOABUXHbIX da3: ayemoH-800a (3:2).
MbI M3y4nSIM XapaKTepPUCTUKN BaIMAALUMU — CNeUnMdUYHOCTb M NPUrOAHOCTb XpOMaTorpacdmyeckon cMcTeMbl, KOTopas
COOTBETCTBOBAJIa KpUTEPUSAM O0TOOPA, YCTAHOBJIEHHbIM FTDY.

BbiBog,. Pa3paboTraHa xpomaTtorpaduyeckaa MeToAmKa A8 OJHOBPEMEHHOro onpefesieHMa MeTonposiosia u
MenbAoHUA. MNepcnekTrBbl ByayLUMX NCCaeAoBaHNi 6yayT HanpaBaeHbl Ha pa3paboTKy aHaIMTUYECKUX METOA0B aHa-
nn3a.

KJTFOYEBbBIE CJIOBA: MeTOMpPOJ10/1; MeIbAOHWNIA; NAEHTUPUKALMA; TOHKOC/IOMHAA XpomMaTorpadus; Bamaauma.

PO3POBKA METOANKMW ILEHTU®IKALIT O4HOYACHOIO BUSHAYEHHSA METOMPOJ10J1Y
TA MEJIbAOHIIO B JIIKAPCbKHUX 3ACOBAX

©M. M. TopuH, J1. C. Jloronaa, H. O. 3apiBHa
TepHoninbcbkuli HayioHaabHUU MeduyHul yHisepcumem imeHi I. 8. lopbayescbko2o MO3 YkpaiHu

PE3IOME. AKTMBHUIN ¢papMaLLeBTUYHNI iHrpedieHT (ADI) YacTo MOXKHA BM3HAYaTH Kilbkoma crocobamu, a Bubip
aHANITMYHOro MeToAy BK/tOYaE B cebe 6arato MipkyBaHb, TaKMX AK XiMiYHi BNaCTUBOCTI aHasiTy, KOHLLEHTpAaLl, MaTp1ua
3pa3kiB, BapTiCTb Ta WBMAKICTb aHani3y, KisibkicHe abo AKicHe BUMiploBaHHSA, HeOobXiAHA TOYHICTb Ta HeobxiaHe obnaa-
HaHHS. ToHKoLlapoBa xpomaTorpadia (TLUX) — ue meTog xpomaTtorpadii, AKNA BUKOPUCTOBYETLCA AJ1A PO3iNeHHA CYyMi-
wen. TLUX MO)KHa BUKOPUCTOBYBATK AJ151 BU3HAUYEHHSA KiJIbKOCTi KOMMOHEHTIB Y CyMilLli, iA€HTUYHOCTI CMOAYK Ta YNCTOTH
cnonykn. Cnoctepiratoym noaBy NpoayKTy abo 3HMKHEHHS peareHTa, Moro TakKoXK MOXXHa BUKOPMUCTOBYBATHM AJ1 KOHTPO-
J110 Nporpecy peakLuii.

MeTa - yAoCKOHaIeHHs 6iNblu WBUAKKX, NPOCTMX, BUBIPKOBMX, MEHLI AOPOrnX MeToAiB aHanisy TLUX ana ogHo-
YaCHOro BM3HAYEHHSI METOMPOJIOJY Ta MEJIbAOHIL.

MarTepian i MeTogu. B foCNigXeHHI OLIHIOIOTLCA pyX/IMBi ¢a3u ANS 04HOYACHOrO BU3HAYEHHA METOMPOJIoJY Ta
MeJIb[OHIt0 /18 TOHKOLLapoBOi XpoMaTorpadii.

Pe3ynbTaTu. Po3po6/ieHO MeTOAMKY OAHOYACHOI ifeHTMdIKaLT MEeTOMNpOo101y Ta MeJIbAOHI0 33 gornomMoroto TLUX.
BCTaHOBJ/IEHO, LLIO HAMONTUMAJIbHILLA Rf CnoCTepiraeTbca Npy BUKOPUCTaHHI 0AHOYACHOI iaeHTUdIKaLT MeTonpoony Ta
Me/bAOoHI0: ayemoH-800a (3:2). Bynv BMBYEHI BanidauiiHi XapakTepUCTUKKN — cneundidHiCTb Ta NPMAATHICTL XpoMa-
TorpadiyHoi cMcTemMu, WO BiAMNOBIAAIN KPUTEPIAM NPUNHATHOCTI, BCTaHOBAEHUM JDY.

BucHoBOK. Po3pobsieHa xpomMaTorpadiyHa MeToamMKa OQHOYACHOTO BM3HAYEHHS METOMPOJIOJY Ta MEJIbAOHI0.
MnaH ManbyTHiX AocniaxeHb byae cNpAMOBaHMIA Ha pO3PO6KY aHANIITUYHNX METOIB aHani3y.

KJ1FOYOBI CJIOBA: MeTOMNpoJ10J1; MeJIbAOoHIN; ineHTndIKaLifa; ToHKoLapoBa XxpomaTtorpadia; Banigauia.
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