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DEVELOPMENT AND METHODOLOGY FOR THE ESTIMATION
OF LISINOPRIL AND ATORVASTATIN IN PHARMACEUTICALS

Introduction. The cause of hypertension and coronary heart disease in most cases is hypercholesterolemia.
Therefore, for the treatment and prevention of most pharmacotherapy regimens, antiatherosclerotic drugs are used.
With a high class of recommendations and level of evidence, high efficiency for primary and secondary prevention
of coronary heart disease, statins are widely used in clinical practice.

The aim of the study — to improve more rapid, simple, selective, less expensive methods of thin layer chro-
matography analysis of simultaneous determination of lisinopril and atorvastatin in pharmaceuticals.

Research Methods. The present study assessed mobile phases of lisinopril and atorvastatin for TLC.

Results and Discussion. Thin layer chromatography can be used to: monitor the progress of a reaction, identify
compounds, determine the purity of a substance. Method of simultaneous identification of lisinopril and atorvastatin
by TLC was developed. We investigated different mobile phases to optimize the development of analytical methods
of lisinopril and atorvastatin by TLC. It was established that the most optimal Rf observed using mobile phase
ammonia R (25 %) — propanol R (30:70, v/v). We explored the validation characteristics — specificity and suitability

of the chromatographic system that met, the eligibility criteria established by the SPhU.
Conclusions. We developed chromatographic method for simultaneous determination of lisinopril and
atorvastatin. Propects for future research will be aimed at developing analytical methods of analysis.

KEY WORDS: lisinopril and atorvastatin; identification; thin layer chromatography; validation.

INTRODUCTION. Hypertension is the most
common non-communicable disease, which is ac-
companied by high mortality rate among people of
working age and their disability from cardiovascular
and cerebrovascular diseases. According to stan-
dardized protocols for the treatment of hypertension,
antihypertensive drugs of 5 main classes —first-line
drugs are most often used, which when using in
equivalent doses help to lower blood pressure and
significantly reduce the risk of cardiovascular com-
plications. Quite often doctors prescribe two/three
drugs at the same time, which reduces compliance
with pharmacotherapy due to the risk of violation of
the drug regimen. The cause of hypertension and
coronary heart disease in most cases is hypercho-
lesterolemia. Therefore, for the treatment and
prevention of most pharmacotherapy regimens,
antiatherosclerotic drugs are used. With a high class
of recommendations and level of evidence, high
efficiency for primary and secondary prevention of
coronary heart disease, statins are widely used in
clinical practice [1].

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

RESEARCH METHODS.

Chemicals and reagents

Atorvastatin calcium (purity 99.1 %, as deter-
mined by HPLC) was purchased from the National
Institute for the Control of Pharmaceutical and
Biological Products (NICPB, Beijing, PR China),
lisinopril (purity 98.9 %) was purchased from Sigma-
Aldrich (Switzerland). Atorvastatin 10 mg tablets
and Lisinopril 10 mg tablets were purchased from
local pharmacy. All solvents used in experiments
was HPLC gradient grade.

Analytical equipment

Analytical Balance Mettler Toledo MPC227,
Scales AVT-120-5D, measuring vessel glass and
reagents that meet the SPhU requirements.

TLC test was carried out using Silica gel, chro-
matographic plates 60 F254 “Merck” (Germany)
and “Sorbfil” (Russia).

Sample preparation for investigation solution.

Investigation solution from tablets lisinopril and
atorvastatin. To sample powder tablets or powder,
equivalent to 10.00 mg lisinopril, 10.00 mg atorvas-
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tatin add 5.0 ml of methanol R and dilute with
methanol R to 10.0 ml, mix and filter.

Reference solution of lisinopril. 10.00 mg
Pharmacopoeial standard sample of lisinopril
dissolved in methanol R and dilute with the same
solvent to 10.0 ml.

Reference solution of atorvastatin. 10.00 mg
Pharmacopoeial standard sample of atorvastatin
dissolved in methanol R and dilute with the same
solvent to 10.0 ml.

Mobile phase: ammonia (25 %) R-propanol R
(30:70, v/v).

Samples that are applied: 5 pl, applied the test
solutions and investigation solutions.

Over a path of 10 cm from the starting line.

Detection: The spots are visualized by spraying
with Dragendorff reagent.

RESULTS AND DISCUSSION. Thin layer
chromatography can be used to: Monitor the
progress of a reaction, identify compounds present
in a given substance, determine the purity of a
substance. Separation of compounds is based on
the competition of the solute and the mobile phase
for binding places on the stationary phase. For
instance, if normal phase silica gel is used as the
stationary phase it can be considered polar. Given
two compounds which differ in polarity, the more
polar compound has a stronger interaction with the
silica and is therefore more capable to dispel the
mobile phase from the binding places. As the mobile
phase moves pass the surface of the silica gel it
transports the analyte pass the particles of the
stationary phase. However, the analyte molecules
are only free to move with the solvent if they are
not bound to the surface of the silica gel. Thus, the
fraction of the time that the analyte is bound to the
surface of the silica gel relative to the time it spends
in solution determines the retention factor of the
analyte. The ability of an analyte to bind to the
surface of the silica gel in the presence of a
particular solvent or mixture of solvents can be
viewed as a the sum of two competitive interactions.
First, polar groups in the solvent can compete with
the analyte for binding sites on the surface of the

silica gel. Therefore, if a highly polar solvent is used,
it will interact strongly with the surface of the silica
gel and will leave few sites on the stationary phase
free to bind with the analyte. The analyte will,
therefore, move quickly pass the stationary phase.
Similarly, polar groups in the solvent can interact
strongly with polar functionality in the analyte and
prevent interaction of the analyte with the surface
of the silica gel [2].

The present study was assessed the different
solvent extracts of lisinopril and atorvastatin for TLC
[3—11]. 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 investigated different mobile phases to optimize
the development of analytical methods of lisinopril
and atorvastatin by TLC. The factors of mobility in
the studied of simultaneous determination of
lisinopril and atorvastatin in mobile phases, are
listed in Table.

We established that the most optimal Rf
observed using mobile phases for simultaneous
determination of lisinopril and atorvastatin: ammo-
nia R (25 %) — propanol R (30:70).

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

According to the SPhU and Note for guidance
on validation of analytical procedures: text and
methodology (CPMP/ICH/381/95) to test the
Identification must be validated, to determine such
characteristics as specificity and suitability of the
chromatographic system. 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 SPhU on chromatographic resolution. When
checking for the stability of the solution at the time
we started chromatography of lisinopril and
atorvastatin freshly prepared 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

Table — Chromatographic characteristics of lisinopril and atorvastatin in different mobile phases

Stationary phase Stationary phase The limit The limit
. (plate) (plate) of detection of detection
Mobile phase Rf on “Sorbfil Rf on “Sorbfil’ of lisinopril, of atorvastatin,
(lisinopril) (atorvastatin) micrograms micrograms

chloroform R-methanol R- 0.61 0.85 0.4 0.4
ammonia (25 %) R (4: 4: 2)
ammonia (25 %) R- 0.17 0.48 0.4 0.4
propanol R (30: 70)
n-butanol R-acetic acid 0.19 0.82 0.4 0.4
R-water R (40: 10: 20)
acetone R-water R ( 3: 2) 0.75 0.1 0.4 0.4
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solutions were stable over time and new areas, had
been identified.

Thus, we explored the validation characteristics —
specificity and suitability of the chromatographic
system that met, the eligibility criteria established
by the SPhU [12, 13]. Therefore, the present study
provided a suitable as well as accurate method for
simultaneous determination of lisinopril and ator-
vastatin, which is of potential practical significance
in development of analytical methods.
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BO/IMHCHKNA MEAUYHWA IHCTUTYT, /IYLIbK

TEPHOM/IbCEKUM HALIOHA/TbHWA MEQNYHWIV YHIBEPCUTET IMEHI I. 5. FOPBAYEBCHKOMO
MO3 YKPAIHWR

PO3POBKA I METOZOJIOI'IA BUSHAYEHHSA JII3UHOIIPMU/TIY TA ATOPBACTATUHY
B JIIKAPCBKHX 3ACOBAX

Pesiome

Bcmyn. Po3s8umok apmepia/ibHoT 2inepmeH3ii ma iuemidHoi XxBopobu cepysi 8 6i/ibliocmi sunaokis CripuYyuUHsie
einepxonecmepuHemisi. ToMy 3 MEMOIO JliKyBaHHSI ma rnpoghiiakmuku 8 6i/ibLUOCMI cxeM ¢hapmMakomeparlii 3acmo-
COBYHOMb @aHMUAMePOCKePOMUYHI lIKapChbKi 3acobu. CmamuHU Maromb BUCOKUU K/1ac pekomeHoayili ma piseHb
00Ka3080CMI, BUCOKY egheKmuBsHicmb 07151 NepBUHHOI | BMOPUHHOI NPoghiiakmMUKU iueMiYHOI X8opo6u cepysi, momy
IX WUPOKO BUKOPUCMOBYHOMb Y K/IHIYHIU pakmuyi.

Mema 0ocnidxeHHs1 — BOOCKOHasiumu 6i/ibw WBUOKI, Mpocmi, cesiekmusHi U MeHW 0opoai Memoou MOHKO-
waposoi xpomamozpadii 0719 00HOHYaCHO20 BU3HAYEHHSI /II3UHOMPU/Ty ma amopsacmamuHy 8 /liKkapCbKUX 3aco6ax.

Memoou 00ocioeHHs1. Y UyboMy OOC/TIOXEHHI OYiHI0Ba/IU PyXOMi (ha3u 3 Memor 0OHOHACHO20 BU3SHAYEHHS
JIBUHOMPU/TY Ma amopsacmamuHy 07151 MOHKOWaposoi xpomMamozpagii.

Pe3ynibmamu Ui 062080peHHs1. TOHKOWaposa xpomamozpadisi Moxe 6ymu sukopucmana 07151 MOHIMopuHay
rpozpecy peakuyil, ifeHmudpikayii 1ikapCbKUX Pe4OBUH, BU3HAYEHHST HUCMOMU pe4voBuH. Mu po3pobusiu MemoouKy
00HoYacHoI ideHmuikayii 1i3UHONpPU/Ty ma amopsacmamuHy 3a 00rIOMO20K MOHKoWaposoi xpomamoezpadpil, a
makox 00C/1iOXyBasiu Pi3Hi pyxomi ¢hasu, wob onmumisysamu po3pobKy aHa/limuUYHOI MemMoOUKU Ai3uHonpusy U
amopsacmamuHy MemodoM MOHKOWaposoi xpomamozpadhii. BcmaHosneHo, wo Halbibw onmumasibHa Rf
criocmepieaembCs MPU BUKOPUCMAaHHI po34uHy amiaky P (25 %) — nponaHosy P (30:70, v/v). Byso sus4eHo xapakx-
mepucmuku sasiioayii — crieyugbidHicms ma rpudamHicmes XpoMamozpacdhidHoi cucmemu, Wo sidrosidasia Kpumepisiv
nputiHsmHocmi, BcmaHogneHuM Y.

BucHoBok. Po3pobsieHo xpomamozpaidHy MemoouKy 0OHOYaCHO20 BU3HAaYEeHHS /II3UHOMNPU/TY ma amopsac-
mamuHy. MalibymHi 0oc/lioxeHHs1 6yoe CripsiMoBaHO Ha PO3POBKY aHa/lIMUYHUX MemMoois aHasli3y.

KKOYOBI CNNOBA: nisnHonpun; atopBacTaTuH; ifeHTUiKaLlis; TOHKoLapoBa XpomMaTtorpadis; Banipawis.

A. B. KoBanb?, H. C. WWynsak?, 1. C. NMoronga?

BO/IbIHCKA MEAVLIMHCKAA MHCTUTYT?, /1YLIK

TEPHOMO/IbCKU HALIMOHASTbHBIV MEANUMHCKUA YHUBEPCUTET UMEHW U. . FTOPBAYEBCKOIO
MO3 YKPAVIHbI?

PASPABOTKA 1 METOJOJIOT'YSA OIIPEAE/IEHUA JIN3UHOIIPNIA
N ATOPBACTATUHA B JIEKAPCTBEHHbBIX CPEJCTBAX

Pe3lome

BcmynneHue. NpuyuHol apmepuasbHOU 2urepmeH3uu U uwemudeckoll 6o/1e3HU cepoya 8 60/1bUWUHCMBE
Cc/lyyaes s18/1iemcsi auriepxosiecmepuHemMusi. [103momy ¢ Yesibio /ie4eHusi U Mpoghusiakmuku 8 60/IbLIUHCMBE CXeM
hapmakomeparuu rMPUMeHsItom aHmuamepock/iepomuyeckue /iekapcmseHHble cpedcmsa. CmamuHbl UMerom
BbICOKUU K/1acc pekoMeHoayuli u yposeHb 0oKasame/lbHOCMU, BbICOKYI0 3¢hgheKmusHOCMb 0711 NEPBUYHOU U
B8mopuyHoU npoghuiakmuku uwemudeckol 601e3HU cepoya, Mo3MoMy UX WUPOKO UCO/b3YIOM B K/IUHUYECKOU
rpakmuke.

Lenb uccnedosaHusi — ycosepweHcmsosams 60/1ee bbicmpbie, IPocmbie, Ce/IEKMUBHbIE U MeHee 00p020-
cmosiwjue Memoobl MOHKOC/I0UHOU xpomamozpachuu 07151 0OHOBPEMEHHO20 OnpedesieHUst IUUHONpU/Ia U amop-
BacmamuHa 8 /leKkapCcmseHHbIX cpedcmsax.

MemoOosbI uccnedosaHusi. B amom uccriedosaHuu oyeHUsasu nodBuUXxHbele ¢hasbl ¢ yesibio 00HOBPEMEHHO20
onpedesnieHusi U3UHOMPU/Ia U amopsacmamuHa 0711 MOHKOC/10UHOU xpomamozpachuu.

Pe3ynibmamu u o6cyxoeHue. TOHKOC/I0UHast xpomamoapaghusi Moxxem 6bimb UCT0/Ib308aHa 07151 MOHUMO-
PUH2a npozpecca peakyuu, udeHmugbukayuu /1ekapcmseHHbIX Beujecms, orpedesieHuss Hucmomsi sewecms. Mbi
paspabomasiu Memoduky 00HOBpeMeHHOU udeHmuukayuu JU3UHOMNPU/Ia U amopsacmamuHa ¢ NOMOW|bH MOH-

OPUTTHAJIBHI AOCII>KEHH

ISSN 2410-681X. MeguuHa Ta KiIiHigHa XiMisa. 2020. T. 22. Ne 3




OPUTITHAJIBHI AOCIJIIZI>KEHHSA

Kocs10UHOU xpomamoazpaguu, a makxe ucc/1e0o8a/1u pas/iudHble MooBUXHbIE ha3bl, 4mobbl OMUMU3UPOBamsb
paspabomky aHa/iumu4eckol MemoouKU /IU3UHOMNPU/IA U amopsacmamuHa MemodoM MOHKOC/10UHOU XpomMamo-
epagpuu. YcmaHos/1eHo, Ymo Haubosiee onmumasbHass Rf Hab/odaemcs npu ucrno/sib308aHuu pacmsopa
amuaka P (25 %) — nponaHona P (30:70, v/v). Bbl/1o U3y4eHO Xapakmepucmuku sa/iudayuu — cneyuguyHocms u
Mpu2odHOCMb Xpomamozpaghuyeckol cucmeMbl, KOmopasi Coomsemcmaosasia KpumepusiM omoopa, yCmaHos-
JSIEHHbIM Y.

Bbi800. Pa3pabomaHa xpomamoepaguyeckass Memoouka 00HOBPEMEHHO20 onpede/ieHus IU3uHonpuaa u
amopsacmamuHa. bydywue uccnedosaHusi 6yoym Harnpas/ieHbl Ha pa3pabomky aHa/iumuyeckux Memooos aHa-
/usa.

KMIOYEBBIE C/NOBA: nu3vHONpu; atopBacTaTyH; MAeHTU(MKaLMs; TOHKOC/IOHas XxpomaTorpadus;
BanMaaums.
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