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SUMMARY.Accordingtotheappropriate protocols forthe treatmentofhypertensionare oftenusedantihypertensive
drugs of the 5 main classes - first-line drugs, which when used in equivalent doses contribute to the reduction of blood
pressure and significantly reduce the risk of cardiovascular complications. Quite often, doctors prescribe two/three
medicines at a time. Therefore, the creation of fixed combinations antihypertensive action in the form of solid dosage

forms is an urgent task of modern pharmacy.

The aim of the study — to improve to more rapid, simple, selective, less expensive methods TLC analysis of
simultaneous determination of atenolol and valsartan in pharmaceuticals.

Methods. The present study assessed mobile phases of atenolol and valsartan for TLC.

Results and Discussion. Method of simultaneousidentification of atenololand valsartan by TLC has been developed.
We have established that the most optimal Rf observed using mobile phases for simultaneous determination of atenolol
and valsartan: n-butanol-acetic acid-water (40:10:20). 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 atenolol and
valsartan. Prospects for future research will be aimed at developing analytical methods of analysis.

KEY WORDS: atenolol; valsartan; identification; thin layer chromatography; validation.

Introduction. According to the appropriate pro-
tocols for the treatment of hypertension are often
used antihypertensive drugs of the 5 main classes —
first-line drugs, which when used in equivalent doses
contribute to the reduction of blood pressure and
significantly reduce the risk of cardiovascular com-
plications. Quite often, doctors prescribe two/three
medicines at a time. Therefore, the creation of fixed
combinations antihypertensive action in the form of
solid dosage forms is an urgent task of modern phar-
macy. Nowadays, valsartan is one of the most effec-
tive drugs for the treatment of hypertension.

Analytical method development is increasingly
being introduced into fundamental pharmaceutical
research, taking into account their high sensitivity,
accuracy, specificity and expressiveness. Thin layer
chromatography, or TLC, is a method for analyzing
mixtures by separating the compounds in the mix-
ture. TLC can be used to help determine the number
of components in a mixture, the identity of com-
pounds, and the purity of a compound. By observing
the appearance of a product or the disappearance of
a reactant, it can also be used to monitor the pro-
gress of a reaction. TLC is a sensitive technique -
microgram (0.000001 g) quantities can be analyzed
by TLC - and it takes little time for an analysis (about
5-10 minutes). TLC is an easy-to-use, fast and highly
versatile separation technique for qualitative and
quantitative analysis [1, 2].

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

Methods. Using this technique, we have analyzed
medicines Atenololum-Astrapharm 50 mg (tablets
containing 50 mg of atenolol produced by Astra-
pharm), Valsartan (tablets containing 80 mg of
valsartan produced by KRKA d.d. Novo Mesto).

All solvents were obtained from Merck pharma-
ceticals.

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 Atenololum-
Astrapharm, tablets Valsartan. To sample powder
tablets or powder, equivalent to 20.00 mg atenolol,
20.00 mg valsartan add 5.0 ml of methanol R and di-
lute with methanol R to 10.0 ml, mix and filter.

Reference solution of atenolol. 20.00 mg Phar-
macopoeial standard sample SPhU of atenolol dis-
solved in methanol R and dilute with the same sol-
vent to 10.0 ml.

Reference solution of valsartan. 20.00 mg Phar-
macopoeial standard sample SPhU of valsartan dis-
solved in methanol R and dilute with the same sol-
vent to 10.0 ml.

Mobile phase: n-butanol-acetic acid-water (40:
10: 20).

Samples that are applied: 10 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.
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Results and Discussion. The present study
assessed the different solvent extracts of atenolol
and valsartan for TLC. The chromatograms obtained
with the test solution were detected at the main
spot basic substance in the chromatograms obtained
with reference solutions, corresponding in size and

color. We had investigated various mobile phases in
order to identify the optimal choice of atenolol and
valsartan investigation by TLC. The factors of mobi-
lity in the studied of simultaneous determination of
atenolol and valsartan in mobile phases, is listed in
Table 1.

Table 1. Chromatographic characteristics of atenolol and valsartan in different mobile phases

Stationary phase Stationary phase The limit of detec- | The limit of detection
Mobile phase (plate) Rfon Sorbfil | (plate) Rfon Sorbfil tion of atenolol, of valsartan, micro-
(atenolol) (valsartan) micrograms grams
Chloroform-methanol (9:1) 0.05 0.07 0.4 0.4
Chloroform-ethanol (8:2) 0.08 0.12 0.4 0.4
Chloroform-methanol- 0.86 0.84 0.4 0.4
ammonia (25 %) (4:4:2)
n-butanol-methanol (3:2) 0.20 0.70 0.4 0.4
Ammonia (25 %)-propanol 0.71 0.69 0.4 0.4
(30:70)
Propanol-water (70:30) 0.12 0.72 0.4 0.4
n-butanol-acetic acid-water 0.34 0.78 0.4 0.4
(40:10:20)
Acetone — water (3:2) 0.18 0.87 0.4 0.4

We have established that the most optimal RF
observed using mobile phases for for simultaneous
determination of atenolol and valsartan: n-butanol-
acetic acid-water (40:10:20).

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

Chromatographic system is considered appro-
priate when:

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

Rf principle spot in the chromatogram obtained
with reference solution to be about 0.6.

According to the SPhU and Note for guidance on
validation of analytical procedures: text and metho-
dology (CPMP/ICH/381/95) to test the Identification
must be validated, to determine such characteristics
as specificity and suitability of the chromatographic
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 atenolol and valsartan freshly pre-
pared test solution sustained, over time 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 SPhU. Therefore, the present study
provided a suitable as well as accurate method for
simultaneous determination of atenolol and valsar-
tan, which is of potential practical significance in de-
velopment of analytical methods.

Conclusions. We have developed TLC method
for simultaneous determination of atenolol and val-
sartan. We have found that the most optimal Rf ob-
served using mobile phases for simultaneous deter-
mination of atenolol and valsartan: n-butanol-acetic
acid-water (40: 10: 20). The validation study of the
characteristics of specificity and suitability of the
chromatographic system, confirmed that they meet
the eligibility requirements under the SPhU. Pro-
pects for future research will be aimed at develop-
ing analytical methods of analysis.
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PA3PABOTKA N METO40J10IrA OMNPEAOEJIEHNA ATEHOJIOJIA N BAJICAPTAHA
B JIEKAPCTBEHHbIX CPEACTBAX

©K. E. Menewok, J1. C. Jloronaa, O. b. Monsk
TepHONO/IbCKUU HAYUOHAIbHbIU MeduyuHCKul yHusepcumem umeHu U. . lopbadyescko2o MO3 YkpauHsbi

PE3KOME. CorsiacHO COOTBETCTBYIOLMM NMPOTOKOJIaM, AJ1A JIEYEHMA apTEPMAJIbHON T’MNEePTEH3MM Yalle BCEro npu-
MEHSAIOT aHTUTMNEePTEH3MBHbIE MPenapaTbl 5 OCHOBHbLIX KJ1aCCOB — NpenapaTbl MePBOW JIMHUKN, KOTOPbIE NPKN NPUMeHe-
HUWN B 3KBMBANIEHTHbIX 033X CNOCOBCTBYIOT CHMXEHUIO ALl U CYLECTBEHHO YMEHbLUIAIT PUCK CePAEYHO-COCYANCTbIX
OC/I0KHEHWI. [l0BOJIbHO YacTO BPayYM HAa3HAYalOT [Ba/TPW JIEKAPCTBEHHbIX CPeACTBa O4HOBPEMEHHO. Mo3ToMy, co3aa-
HUe PUKCUMPOBAHHBIX KOMOBUHALMIM aHTUIMNEPTEH3NBHOIO AENCTBNA B BUAE TBEPAbIX A03MPOBAHHbIX JIEKAPCTBEHHbIX
$opm aBnAeTCa akTyanbHON 334a4en COBPEMEHHON dbapmaLmm.

Lenb — yny4wmnTte 60onee ObICTpble, NPOCTbIE, CENEKTUBHbIE U MEHee AoporocToalume MeToabl TCX-aHanm3a ans
OZIHOBPEMEHHOTO0 OnpeesieHNA aTEeHO/10/1a M BaJICAPTaHa B JIEKAPCTBEHHbIX CPEACTBAX.

MeTopapbl. B nccnefoBaHUM OLEHUBAOTCA NOABUXKHbIE ¢a3bl AN OAHOBPEMEHHOIO OMpeAesieHNss aTEHOM0Na U
BaJICApTaHa A1 TOHKOC/IOMHOM XpomaTorpadum.

Pe3ynbTaTbl. Pa3paboTaH MeTo  0AHOBPEMEHHON NAEHTUOMKALMKN aTeHO10/1a U BasicapTaHa ¢ noMoupto TCX.
YCTaHOB/IEHO, YTO HanboJsiee oNTMMAJIbHAsA RfFHabNO4AeTCs C NCNOIb30BaHMEM MOABUXKHBIX Ga3: H-6YmaHo1 — Kucioma
YKcycHas —8o0a (40:10:20). Mbl N3y4nnn xapakTepucTuky Baamaaumm — cneumdmnyHoCTb M NpUroHOCTb XpoMaTtorpadu-
YeCKoW CUCTeMbI, KOTOPasA COOTBETCTBOBAA KpUTepusaM oTb0opa, yCTaHOBAEHHBbIM FDY.

BbiBoA,. PazpaboTaHa apdekTrBHaA xpomaTorpadmyeckas MeToanKa 419 OAHOBPEMEHHOIO ONpeesIeHNA aTeHO-
Jlona v BancapTaHa. MepcnekTusbl byayLumx nccnefoBaHmin 6yayT HanpasfieHbl Ha pa3paboTky aHAaINTUYECKMX METO-
[OB aHanm3a.

KJTFOYEBDIE CJIOBA: aTeH0/10/1; BaJICApTaH; AeHTUPMKALMA; TOHKOC/IOMHAA XpomaTorpadus; Bamaaums.
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PO3POBKA | METOAOJ10TIA BUSHAYEHHA ATEHOJ10J1Y TA BAJICAPTAHY
B JIIKAPCbKHNX 3ACOBAX

©K. €. Nenewok, J1. C. Jloronpaa, O. b. Monsak
TepHoninbcbkuli HayioHaabHUlU MeduyHul yHisepcumem imeHi I. A. lopbayescbko2o MO3 YkpaiHu

PE3KOME. 3rigHo 3 BiANOBIAHMMM NPOTOKO1IAMM, A NiKYBaHHSA apTepiasibHOI rinepTeH3ii HanyacTile 3aCToCoBy-
IOTb AHTUTINEPTEH3NBHI NPenapaTn 5 0CHOBHMX KN3CiB — NpenapaTy NepLUoi NliHii, AKi NPy 33CTOCYBaHHI B €KBiBa/IEHTHUX
[03aX CNPUAIOTb 3HWXKEHHIO AT Ta CYTTEBO 3MEHLLYIOTb PM3MK CEPLIEBO-CYANHHUX YCKAaAHEHb. [l0BOJIi YacTo Jlikapi npu-
3HayalTb ABa/TPW NiKapCbKMX 3aC06M oaHoYacHO. TOMy CTBOPeHHS $ikKCcoOBaHMX KOMBIHALIN aHTUTiNepTEeH3MBHOI Aii B
BUMNALI TBEPAMX AO30BAHNX NiKapCbKMX GOPM € aKTya/IbHUM 3aBAAHHAM Cy4dacHoi dapmalii.

MeTa — yaoCKOHaNeHHA 6iNibl WBUAKNX, MPOCTUX, BUOIPKOBNX, MEHLU JOPOrMX METOZiIB aHasli3y TOHKOLApOBOi
xpomatorpadii (TLLUX) Ans8 0AHOYACHOIO BU3HAYEHHA aTeHOJ10/1y Ta BaJiCAapTaHy B J1ikapCbKMX 3acobax.

Marepian i MeTogu. B faHOMY [0OC/iAXKEHHI OLiHIOIOTLCA PyXnBi pa3n 419 0AHOYACHOIO BU3HAYEHHA aTEHON0NY
Ta BaJICapTaHy AJ19 TOHKOLapoBoi XpomMaTorpadii.

Pe3ynbTaTu. Po3pobsieHa MeToaMKa 0AHOYACHOT ifeHTMdIKaLi aTeHo0/y Ta BasicapTaHy 3a gonomoroto TLUX.
BcTaHOB/I€HO, WO Hanbisibll ONTUMAJIbHA Rf CNOCTEpPIra€ETbCa Npy BUKOPWUCTAHHI 0HOYacHOT ineHTUdIKaLil aTeHoNoNy
Ta Ba/icapTaHy: H-6ymaros — Kucsioma oymosd — 800a (40:10 : 20). Bynv B1BYEHI BanidauUiiHi XapakTepUCTUKN — Cnewm-
$ivHiCTb Ta NpMAATHICTL XpoMaTorpadivuHOT CMCTEMM, LLIO BiANOBIAANN KPUTEPIAM MPUNHATHOCTI, BCTaHOBIeHMMN Y.

BUCHOBOK. Po3pobieHa edeKkTMBHA XxpomaTorpadiyHa MeToAMKa 0AHOYACHOr0 BU3HAYeHHA aTeHO/10/1y Ta Basicap-
TaHy. MNnaH ManbyTHIX gocniaxeHb byae cnpAMOBaHMIA Ha pO3pO6KY aHaNiTUYHMX METOAIB aHani3y.

KJ1FOYOBI CJIOBA: aTeHO0/10/1; BasicCapTaH; iaeHTMdiKaLifa; TOHKowapoBa xpomMaTorpadia; Baniaauis.
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