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DEVELOPMENT OF THE METHODOLOGY FOR THE ESTIMATION
OF ENALAPRIL MALEATE IN MEDICINES

Introduction. Thin layer chromatography, or TLC, is a method for analyzing mixtures by separating the compounds
inthe mixture. TLC can be used to help determine the number of components in a mixture, the identity of compounds,
and the purity of a compound.

The aim of the study — to develop a thin layer chromatography method for the estimation enalapril in medicines.

Research Methods. Analysis of enalapril maleate is described in State Pharmacopeia of Ukraine 2.2 but the
aim of our study consisted in the development of rapid, simple, selective, more accurate, less expensive methods
for analysis of enalapril maleate and their use for development of bioanalytical methods.

Results and Discussion. Method of identification of enalapril maleate in medicines by TLC was developed.
We established that the most optimal Rf observed using mobile phase: ammonia (25 %) — propanol (30:70). The
detection limits of enalapril maleate in this system are 0.2 mcg. However, those mobile phase is the most express.
We explored the validation characteristics — specificity and suitability of the chromatographic system that met, the

eligibility criteria established by the SPU.

Conclusions. We developed chromatographic methods of identification of enalapril maleate in medicines. The

proposed method is rapid, economical and simple.

KEY WORDS: enalapril maleate; identification; thin layer chromatography; validation.

INTRODUCTION. Enalapril is medicines that
belongs to the angiotensin-converting enzyme
(ACE) inhibitor class of medications. It is rapidly
metabolized in the liver to enalaprilat following oral
administration. Enalaprilat is a potent, competitive
inhibitor of ACE, the enzyme responsible for the
conversion of angiotensin | (ATI) to angiotensin I
(ATI). ATII regulates blood pressure and is a key
component of the renin-angiotensin-aldosterone
system (RAAS). Enalapril may be used to treat
essential or renovascular hypertension and sympto-
matic congestive heart failure.

Analysis of enalapril maleate is described in
State Pharmacopeia of Ukraine 2.2 but for identifi-
cation there is IR-spectroscopy which almost need
expensive equipment. So development of new,
rapid, simple, selective, more accurate, less expen-
sive method for analysis of enalapril is important
task of pharmaceutical analysis.

Thin layer chromatography (TLC) is a popular
technique for the analysis of a wide variety of or-
ganic and inorganic substances, because of its
distinct advantages such as minimal sample clean-
up, wide choice of mobile phases, flexibility in
sample distinction, high sample loading capacity
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and low cost. The use of chromatographic tech-
niques for monitoring the starting materials, inter-
mediates and the process reactions is an excellent
means for controlling the purity of the final drug and
thereby protecting the patient who ultimately re-
ceives it. TLC is a powerful tool for screening un-
known materials in bulk drugs. It provides a rela-
tively high degree of assurance that all possible
components of the drug are separated. The high
specificity of TLC was exploited to quantitative
analytical purpose using spot elution followed by
spectrophotometric measurement. TLC plays a
crucial role in the early stage of drug development
when information about the impurities and degrada-
tion products in drug substance and drug product
is inadequate. Various impurities of pharmaceuticals
have been identified and determined using TLC
[1, 2].

The aim of the study — to improve more rapid,
simple, selective, more accurate, less expensive
methods TLC analysis of enalapril maleate in
medicines and for using this method of analysis for
development of bioanalytical methods.

RESEARCH METHODS. Enalapril maleate
was obtained as a gift from Farmak pharmaceuticals
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(Kyiv, Ukraine). All solvents were obtained from
Merck pharamaceticals.

Analytical equipment

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

Sample preparation

Investigation solutions from tablets “Enalozid
mono”. To sample powder tablets or powder,
equivalent to 10.0 mg enalapril maleate, add 5.0 ml
of methanol R and dilute with methanol R to0 10.0 ml,
mix and filter.

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

Mobile phase: ammonia (25 %) — propanol
(30:70).

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

Over a path of 10 cm from the starting line.

Detection: a) examination in ultraviolet light at
254 nm;

b) spray with ninhydrin solution R and dry at
100 °C for 15 min.

RESULTS AND DISCUSSION. The present
study assessed the different solvent extracts of
enalapril maleate in medicines for TLC. For detec-
tion we used examination in ultraviolet light at
254 nm and spray with ninhydrin solution R and dry
at 100 °C for 15 min because in structure of enala-
pril there is a fragment similar to aminoacids. The
chromatogram obtained with the test solution is
detected at the main spot basic substance in the
chromatogram obtained with reference solutions,
corresponding in size and color. We had investigated

various mobile phases (solvent system) in order to
identify the optimal choice of enalapril maleate in
medicines investigation by TLC. The factors of
mobility in the studied of enalapril maleate in mobile
phases, are listed in Table.

We found that for identification by TLC it should
be used a sensitive of all investigated solvents. We
established that the most optimal Rf was observed
using mobile phases for enalapril maleate: ammonia
(25 %) — propanol (30:70). The detection limit is
0.2 mcg. However, the most express mobile phase
is ammonia (25 %) — propanol (30: 70). The analysis
considered probable, though the test requirements
“Check suitability chromatographic system”. Chro-
matographic system is considered appropriate when:

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

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

We previously studied the behavior of placebo
tablets in terms of methods of identification of
enalapril maleate. It was established that the ex-
cipients are part of tablets and do not affect the
sensitivity and specificity of enalapril detection.

Validated analytical methods play an important
role in achieving this goal. According to the SPU
and Note for guidance on validation of analytical
procedures: text and methodology (CPMP/
ICH/381/95) to test the ldentification must be
validated, to determine such characteristics as
specificity and suitability of the chromatographic
system [3—6]. 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
chromatography of enalapril freshly prepared test
solution sustained, over time for 30 min. Visual

Table — Chromatographic characteristics of enalapril maleate

Stationary phase | The limit of Detection in Detection
Mobile phase (plate) detection, ultraviolet light ninhydrin
Rf on “Sorbfil” micrograms at 254 nm solution R
chloroform-methanol (9:1) 0.56 0.2 violet violet-blue
chloroform-ethanol (8:2) 0.47 0.2 violet violet-blue
chloroform-methanol-ammonia (25 %) 0.61 0.2 violet violet-blue
(4:4:2)
n-butanol-methanol (3:2) 0.56 0.2 violet violet-blue
ammonia (25 %)-propanol (30:70) 0.55 0.2 violet violet-blue
ethyl acetate-methanol-ammonia (25%) 0.1 0.2 violet violet-blue
(17:2:1)
chloroform-ethanol-ammonia (25 %) 0.24 0.2 violet violet-blue
(20:5:1)
propanol-water (70:30) 0.52 0.2 violet violet-blue
n-butanol-acetic acid-water (40:10:10) 0.46 0.2 violet violet-blue
n-butanol-acetic acid-water (40:10:20) 0.61 0.2 violet violet-blue
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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. Thus, we
explored the validation characteristics — specificity
and suitability of the chromatographic system that
met, the eligibility criteria established by the SPU.

CONCLUSIONS. In conclusion, we developed
TLC methods of identification of enalapril maleate
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N. C. Noroiiga, A. B. Kopo6ko
TEPHOIMI/TbChKW AEPYKABHWA MEANYHNA YHIBEPCUTET IMEHI I. . FTOPEAYEBCHKOIO

PO3POBKA METOAVKU BUSHAYEHHSA EHAJIAITPWIY B JIIKAPCBKHX 3ACOBAX

Pestome

Bcmyn. ToHkowaposa xpoMamoepadisi — ye Memod aHasidy cymiwel W/asixoM po30i/IEHHS CIO/YK Y CyMili.
I MoXHa BUKOPUCMOBYBaMU 07151 BUSHAYEHHSI Ki/TbKOCMI KOMITOHEHMIB Y CyMilui, ideHmucbikauii peyosuH ma scma-
HOB/IEHHS IX Yucmomu.

Mema doc1idxeHHs1 — po3pobumu Memod MOHKOWapoBsoi xpoMamoezpadii 07151 ideHmucdbikayii eHananpusy
Masieamy 8 JliKapCbKux 3acobax.

Memodu docnidxeHHs1. Memod aHanidy eHananpusay maaeamy onucaHo 8 JepxasHil ®apmakonei Ykpai-
HU 2.2, a/ie Mema Hawoeo O0C/IIOXXeHHSsI Mo/isiaasa y Po3pobuyi WBUOWUX, MPOCMIIUX, BUBIPKOBILUUX, MOYHILWUX,
HadiliHiwux, MeHWw Aopoaux Memodis aHas/li3y eHasnanpusly Majieamy ma BUKOPUCMAaHHI iX 07159 po3pobku bioaHa-
JIIMUYHUX Memoois.

Pe3ysibmamu Ui 062080peHHS. Po3po6/ieHo Memoo ideHmucbikayii eHasnanpusiy Mmaseamy 8 /iKapCbKux 3a-
cobax 3a 00MoMO20t0 MOHKOWaposoi xpomamoepadpii. Halibinbw onmumasibHUl Rf BcmaHoBs/1eHo npu BuKopuc-
maHHI pyxomoi chasu: amiak (25 %) — nponaHon (30:70). Mexa BusisZieHHs eHannanpusay masaeamy 8 yili cucmemi
cmaHosusa 0,2 mke. O0Hak daHa Mobi/ibHa ha3a € Halibi/IbWw BUPaXKEHOH0. By/10 BUB4EHO makox Oesiki xapakme-
pucmuku sasnioayii— creyucpiyHicms ma npudamHicms xpoMmamoepaghiuHol cucmemu, sika siornosioasna kpumepisim
npulHAMHocMI, BcmaHos/eHUM [lepxxasHoro dapmakorneeto YkpaiHu.

BucHoBOK. By/10 po3pobsieHo xpoMamogzpacbidHuli Memoo ideHmucdbikayii eHananpusiy Masieamy 8 /liKapCbKUX
3acobax. 3anpornoHosaHuli Memod € WBUOKUM, eKOHOMIYHUM ma rMpoCmum.

KNHOYUOBI CNOBA: eHananpun manear; iaeHTUdikalisi; TOHKolapoBa Xxpomartorpadisi; Banigauis.

. C. Noroiiga, A. B. Kopo6ko
TEPHOIO/IbCKWN TOCYAAPCTBEHHbIV MEAVLIMHCKWN YHVUBEPCUTET UMEHW W. A. TOPBAYEBCKOIO

PABPABOTKA METOJUKMU OITPEAE/IEHUSA ODHAJIAIIPMJIA B JIEKAPCTBEHHBIX
CPEJCTBAX

Pestome

BcmynneHue. ToHKoc/10UHasi xpomamoepaghusi — amo Memoo aHasiuda cmeceli nymem pasoesieHusi coedu-
HeHul 8 cmecu. Ee MOXHO ucrio/ib308ame 07151 0rpede/ieHUst Koaiuyecmaa KOMIOHEHMOB 8 CMeCcU, UdeHmugbuKa-
yuu coeduHeHul U ycmaHOoB/IeHUSsT UX YUCMOMbI.

Lesnb uccnedosaHus — pazpabomams MEMOO MOHKOC/I0UHOU Xpomamozpachuu 07151 udeHmuukayuu sHa-
sanpusa Masaeama 8 IeKapCmBeHHbIX cpedcmaax.

MemodbI ucciedosaHusi. Memoo aHa/iusa sHananpusa maseama onucaH 8 ['ocydapcmseHHol ®apmakoree
YKpauHbl 2.2, HO yesib Halezo ucc1iedoBaHusi 3ak/ir4anacs 8 paspabomke 6o/1ee 6bIcmpbix, MPOCMbIX, BbI60P0Y-
HbIX, MOYHbIX, HA0EXHbIX, MeHee 00po20CcmosLUX Memodo8 aHasu3a sHasianpuaa Maieama u Uucro/b308aHuu
ux 07151 pazpabomku 6uoaHa/IuMuU4YecKux Memooos.

Pe3ynibmamsbi u o6cyxoeHue. PaspabomaH Memoo udeHmucbukayuu sHananpusia Maaeama 8 /1IeKapCmaeH-
HbIX cpedcmBsax € MoOMOWbK MOHKOC/I0UHOU XpoMamozpaguu. Haubosiee onmumasibHbil Rf ycmaHos/1eHo rpu
UCrno/1b308aHUU MOOBWXHOU ¢hasbl: ammuak (25 %) — nponaxos (30:70). Mpedes 06HapyxeHusi sHananpuaa masaea-
ma 8 amol cucmeme cocmas/isiai 0,2 MKa. Tem He MeHee OaHHasi MO6U/IbHas ghasa sie/isiemcsi Haubosiee Bbipa-
JKeHHOU. Bbliu U3yYeHbl Makxxe HeKOmMopble Xapakmepucmuku Ba/udayuu — cneyughud4Hocms U npu2ooHOCMb
Xpomamoepagbuyeckoli cucmeMbl, KoOmopasi Coomsemcmaosa/ia KpumepusiM omoopa, ycmaHos/1eHHbIM ['ocydap-
cmseHHoU dapmakorneel YKpauHbI.

Bb1800. bbi/1 paspabomaH xpomamozpachuyeckuli Memood udeHmudbukayuu sHasanpusia maseama 8 jiekap-
CmBeHHbIX cpedcmsax. [pedsiokeHHbIU Memood sieisiemcsi 6bIcCmpPbIM, SKOHOMUYHBIM U [IPOCMbIM.

KNHOYEBbLIE C/TIOBA: aHananpui Masieart; uaeHTumKaLms; TOHKOC/I0liHasA XxpoMartorpadvs; Banngaums.
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