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Determination of related impurities in glimepiride tablets by the

HPLC method

Glimepiride is one of the modern and effective drugs that counteract diabetes mellitus type 2. Like other drugs
glimepiride must comply with quality standards set by relevant government departments.

Aim. To determine the content of related impurities in glimepiride tablets in order to assess the drug quality.

Materials and methods. The study was performed by the reversed-phase HPLC with a spectrophotometric de-
tector in the isocratic mode, in the UV-region of the spectrum. To determine impurities the method of comparison with
the solution having the known concentration of impurities and the active substance was used.

Results and discussion. It has been shown that the drug contains < 0.18 % of identified and unidentified impurities.

Conclusions. The purity of the drug complies with the requirements of normative documents.
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H. O. CasiHa, H. M. OuepetsaHa, B. M. BpuuyH, H. B. OcTaHiHa
BusHaueHHsa meTogom BEPX BMicTy cynyTHiX JOMILIOK y TabneTkax rnimenipuay

OpHWM i3 cydacHuX i ecpeKTMBHUX MiKiB, WO NPOTUAiTL AiabeTy 2-ro Tuny, € rmiMenipua. Ak i iHWi nikapcbki 3aco-
6u, rmimenipng NOBMHEH BiANOBIAATV CTaHAapTaM AKOCTi, BCTAHOBMEHUM YNOBHOBaXEHNMMN AepXXaBHNUMU yCTaHOBaMMU.

Meta po60oTu — 34iiCHEHHS KOHTPOIIO SIKOCTI CYMYTHIX JOMILLOK TabneTok rniMmenipuay.

Marepianu Ta Mmetoau. [JocnigkeHHs NPOBOAMNUCE MeToaoM obepHeHo-daszoBoi BEPX Ha cnekTtpodoTomeTpuy-
HOMY LETEeKTOpi B i30KpaTUYHOMY peXuMi 3 AeTekTyBaHHAM B YP-o6nacTi cnektpa. [ns BM3HAYEHHS BMICTY JOMILLIOK
OyB 3aCTOCOBaHMIN METOA MOPIBHAHHSA 3 PO3YMHOM, LLO Ma€E BiAOMY KOHLIEHTPAL,it0 AOMILLOK i OCHOBHOI PEYOBMHU.

Pe3ynbrat Ta ix o6roBopeHHs. Noka3aHo, o nikapcekuii npenapat mMictutb < 0,18 % igeHTudikoBaHux Ta

HeigeHTNdIKOBaHNX LOMILLIOK.

BucHoBku. 3a nepeBipeHnM Noka3HMKOM TabneTku rnimenipuay BignoBigaTe BUMOraM HOPMaTUBHUX JOKYMEHTIB.
Knroyoei cnoea: animenipud; mabrnemku; KOHMPOsib SKocmi; Uykposut Oiabem 2-20 mury; BEPX; cyrymHi Qomiwku

H. A. CaBuHa, H. H. OuepeTtaHa, B. H. bpuuyH, H. B. OctanunHa
OnpeaeneHune metoaom BIAXX coaepxaHma conyTcTBYHOLWMUX NpUMecen B TabneTkax

rmumenupuga

Mumenunpug — coBpeMeHHoe nekapcTBo, 3MdPeKTUBHO NPOTMBOAENCTBYOLWEee AnabeTy 2-ro Tuna. Kak n gpyrve
neKkapcTBeHHble CpeAcTBa, MUMenupua AOMMKEH COOTBETCTBOBaTb CTaHAapTaM KayecTBa, YCTaHOBIEHHbIM YMOMHO-

MOY€HHbIMU roCyaapCTBEHHbIMU y4peXxaeHnAaMn.

Lenb pabotbl. [1na oueHkn kayecTBa nekapcTea Obin NPOBeAEH KOHTPOIb COAEPXKaHWSA COMYTCTBYIOLUX NpUMme-

cev B Tabnetkax rmvmenupuaa.

MaTepuansi 1 MmeToAabl. ViccnenoBaHus OCYLLECTBRASANMCL MeToaoM obpalleHHo-tasoBon BOXKX Ha cnekTpo-
hoTOMETPUYECKOM AETEKTOPE B M3OKPATUHECKOM PEXMME C AeTeKTMpoBaHueM B YP-obnactu cnektpa. [ns yctaHos-
NEeHNs COAEPXKaHMs MPUMeECen NCNosb30Barcs METOA CPaBHEHMSI C PaCTBOPOM, COAEPXKALLMM U3BECTHYHO KOHLIEHTpa-

171,0) I'Ipl/lMGCGVI 1 OCHOBHOIO BellecTBa.

Pe3ynbraTthl u nx obcyxaeHue. JlekapcTBeHHbIN npenapat cogepxut < 0,18 % naeHTUULMPOBAHHBIX U He-

NOEHTUDULMPOBAHHBIX NPUMECEN.

BbiBoakl. [1okaszaHo, 4TO NO NPOBEPEHHOMY MOKa3aTento TabneTkm mumMenmpuga CooTBETCTBYHOT TpeﬁOBaHMHM

HOPMaTUBHbLIX JOKYMEHTOB.

Knroueenie cnoea: enumenupud; mabnemku; KOHMPOIrib Kadecmea; caxapHbili Ouabem 2-20 muna; BOXXX;

conymemesyrwue npumecu

Diabetes is a chronic disease of the endocrine na-
ture. It is a disorder of all types of metabolism of the
human body [1]. Diabetes is a heavy social and econo-
mic burden, cause many complications and pathologies
that reduce the efficiency and the life expectancy of the
population of the average and preretirement age [2, 3].

Currently, more than 250 million people in the world
have diabetes. The prevalence of diabetes in the popu-
lation is 3-4 %, and it reaches 10-16 % among middle-
aged adults in the Near East [1, 2].

There is a persistent trend of increasing morbidity,
which has an epidemic character. It is believed that due
to the aging population, the number of patients over the
next two decades will double [3].

In Ukraine diabetes was diagnosed for 2.8 % of the
population in 2014 [4]. Annually aproximately 100 000
new cases of the disease are recorded.

The state projects for reducing the diabetes negative
impact exist in many countries. In particular, the state
target program “Diabetes mellitus” was functioned in
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Ukraine in 2009-2013 (CMU Resolution No. 877 from
19.09.2009) [5].

An insufficient production of insulin by the pancreas
is the cause of the pathogenic effect of diabetes type 1,
whereas expressed insulin inactivation or destruction of
insulin receptors on membranes of the body cells is ob-
served in the diabetes type 2.

To control diabetes type 2 hypoglycemic agents —
drugs that reduce blood glucose levels are used. They
are sulfonylureas (glibenclamide, glimepiride, tolbutami-
de, chlorpropamide), biguanides (metformin), thiazoli-
dinone derivatives (troglitazone, rosiglitazone), alpha-
glucosidase inhibitors (acarbose and miglitol), dipepti-
dyl peptidase inhibitors (sitagliptin, vildagliptin), incre-
tins [6].

One of the modern and effective drug to control dia-
betes type 2 is glimepiride, which triggers the insulin
production by the pancreas, increases the number of insu-
lin-sensitive receptors and inhibits gluconeogenesis [7, 8].

All medicines in Ukraine must meet quality stan-
dards, which are regulated by the State Pharmacopoeia
of Ukraine, the documents of the State Expert Center of
the MHP of Ukraine and the State Service of Ukraine
on medicines and drug control. The quality control of
medicines is carried out in the authorized analytical la-
boratories, which have the necessary equipment and the
staff of the qualified professionals, certified and accredi-
ted in the relevant institutions [9].

Scheme 1 of the glimepiride synthesis based on the
use of 5-dihydro-3-ethyl-4-methylpyrolin-2-one 1 as the
starting reagent contains 5 stages [10].

Taking into account the multi-stage synthesis and
possible deviations from the optimal storage conditions
the substance and the finished dosage forms of glimepi-
ride may contain compounds that are byproducts of for-
mation and partial decomposition of the active substance
(related impurities). They are pollutants because their con-
tent is strictly limited and requires mandatory control.
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The aim of this work is to study the content of related
impurities in glimepiride by HPLC for compliance with
the requirements of normative documents.

Materials and methods

For the tests glimepiride tablets of foreign produc-
tion were used.

The study was performed by the reversed-phase HPLC
on an Agilent 1200 chromatograph with a spectrophoto-
metric detector in the isocratic mode, in the UV-region
of the spectrum using an Inertsil CAS-3V column (with
the length of 250 mm, the diameter of 4.6 mm, the par-
ticle size of 5 mm). The column temperature was 25 °C,
the rate of the mobile phase — 1 ml/min, A =228 nm, the
injection volume — 20 pl, the mobile phase — phosphate
buffer: acetonitrile.

Sulfonamide solution: add 50 ml of methanol to
39.92 mg of the sulfonamide standard in a 100.0 mL
volumetric flask, shake to dissolve and dilute to the volu-
me with the same solvent.

Carbamate solution: add 50 ml of methanol to 4.20 mg
of the carbamate standard in a 100.0 ml volumetric flask,
shake to dissolve and dilute to the volume with the same
solvent.

Glimepiride solution: add 50 ml of methanol to 4.12 mg
of the glimepiride standard in a 100.0 mL volumetric
flask, shake to dissolve and dilute to the volume with
the same solvent.

Reference solution for injections: pipette 2.0 ml of
solutions of sulfonamide, carbamate, glimepiride each
in a 200.0 mL volumetric flask and dilute to the volume
with methanol. The concentrations of sulfonamide, car-
bamate, glimepiride are 3.992, 0.42 and 0.412 mg/ml,
respectively.

Test solution of glimepiride: crush 20 tablets, weigh
599.43 mg (equivalent to 10 mg of glimepiride), trans-
fer to a 25.0 ml volumetric flask. Add 20 ml of metha-
nol, shake to dissolve, dilute to the volume with the same
solvent and filter.
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Table 1

The results of the chromatographic study of the standard solutions of sulfonamide, carbamate and glimepiride

\ Sulfonamide Carbamate Glimepirid
o.
Retention time, min | Peak area | Retention time, min | Peak area | Retention time, min | Peak area
1 6.483 337.485 8.971 32.004 34.083 27.770
2 6.467 337.697 8.952 32427 34.138 27.496
3 6.479 339.370 8.963 32.210 34.020 27.655
Mean 6.476 338.184 8.962 32.214 34.080 27.640
RSD, % 0.13 0.31 0.11 0.66 0.17 0.50
Note: The peak resolution factor for sulfonamide and carbamate is 7.74-7.77.
The results of the chromatographic study of the refe-
rence and test solutions are shown in Tab. 1 and 2, re- Table 2

spectively.

Statistical analysis of the results obtained and esti-
mated uncertainty were carried out in accordance with
the pharmacopoeial requirements (SPhU and Ph. Eur.)
[11,12].

The chromatographic system suitability test corres-
ponded to the requirements specified (the mean value of
the symmetry factor for 5 parallel injections was within
1.04-1.05; the relative standard deviation of peak areas
of the reference solution was less than 2.0 %, and the
number of theoretical plates was > 5000).

Results and discussion

According to the data of the European Pharmaco-
poeia [12] the glimepiride substance can have not more
than 0.9 % of impurities, in particular identified com-
pounds A-J (Scheme 2).

Compounds B (sulfonamide) and C (carbamate) are
formed at the last stages of the glimepiride synthesis.
They have similar solubility. These impurities are basic
in the substance and medicines of glimepiride.

For glimepiride tablets under study the following re-
quirements were set by manufacturer: the content of re-
lated impurities should be not more than 1.0 % (for sul-
fonamide and carbamate — not more than 0.6 and 0.1 %,
respectively).

For the quantitative determination of impurities the
method of comparison with the standard solution con-
taining the known concentration of impurities and the
active substance was used The reference and test solu-
tions were injected, and peak areas on the chromato-
grams were integrated, after that the content of impuri-
ties was calculated.

The test results are given in Tab. 1, 2. The chroma-
togram of the test solution of glimepiride is presented
in Fig.

The content of sulfonamide (%) was calculated using
the formula:

Cour=(5;

inv / Se) X (M, /4) < (1/my) x (Av/D ) x P,

samp

where: S, , —is the average peak area of sulfonamide on

the chromatogram of the test solution; S — is the average

The results of the chromatographic study
of the test solution of glimepiride

No. Substance Retentiqn Peak area
time, min
6.465 42.153
Sulfonamide 6.487 41.748
1 6.498 41.936
Mean 6.483 41.946
RSD, % 0.26 0.48
8.937 3.820
Carbamate 8.966 3.773
2 8.861 3.917
Mean 8.921 3.837
RSD, % 0.61 1.91
S 11.676 3.035
H’;‘;ﬁ?ft'cﬁd 11.728 3.119
3 11.791 3.134
Mean 11.732 3.096
RSD, % 0.49 1.72
o 22320 8.763
Lﬂ?ﬂ'iirr‘ltt'ggd 22421 8.574
4 22.393 8.660
Mean 22.378 8.666
RSD, % 0.23 1.09
o 25.578 3.231
Lﬂm‘:)i?ft'gid 25.665 3320
5 25.701 3.205
Mean 25.648 3.252
RSD, % 0.25 1.85
34.070 23678.3
Glimepiride 34.356 23698.5
6 34.186 23681.1
Mean 34.204 23686.0
RSD, % 0.42 0.05

Note: the symmetry coefficient of peaks on the

chromatograms is 1.01-1.20.
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peak area of sulfonamide on the chromatogram of the
standard solution; m,, — is the weight of the sulfon-
amide standard (mg); m,, — is the weight of the gli-
mepiride sample (599.43 mg); Av — is the average
weight of tablets (359.85 mg); D — is the labeled
amount of glimepiride per tablet, P — is the purity of
the standard sample of sulfonamide (0.991).

Calculation using digital data from Tab. 1, 2 and in-
formation from the experimental part shows that the sul-
fonamide content is 0.12 %.

Scheme 2

The content of carbamate (%) was calculated using
the formula:

Ccarb = (Sinv/ Sct) X (mst / 4) X (1 /msamp) X (AV / D ) X P,

where: S, —1is the average peak area of carbamate on the chro-
matogram of the test solution; S, — is the average peak area
of carbamate on the chromatogram of the standard solution;
m,, —is the weight of the carbamate sample (mg); m,,,, —is
the weight of the glimepiride sample (599.43 mg); Av —is
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Fig. Chromatogram of the test solution of glimepiride
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the average weight of tablets (359.85 mg); D —is the labeled
amount of glimepiride per tablet; P — is the purity of the
standard sample of carbamate (0.969).

Calculation using data from Tab. 1, 2 and informa-
tion from the experimental part indicates that the carba-
mate content is 0.01 %.

Calculation of the content of unidentified impurities
was performed using the formula:

Cun = (S

o/ Sg) X (g /4) x (1/my, ) % (Av/D) x P,

samp)
where: S, | — is the average peak area of the unidentified im-
purity on the chromatogram of the test solution; S, — is the
average peak area of glimepiride on the chromatogram of
the standard solution; m, — is the weight of the glimepiride
standard (mg); m,,,,, —is the weight of the glimepiride sample
(599.43 mg); Av—is the average weight of tablets (359.85 mg);
D —is the labeled amount of glimepiride per tablet; P — is the
purity of the standard sample of glimepiride (0.995).

Calculation using data from the experimental part
and Tab. 1.2 shows that the content of unidentified im-
purities 1-3is 0.01, 0.03 and 0.01 % (0.05 % of the total
amount), respectively.

The total amount of impurities was calculated by the
formula:
+C

0 —
A) imp Csulf carb + Cunidcnt‘

The total content of identified and unidentified im-
purities 1-3 is 0.18 %. This is significantly less than the
permitted value of 1.0 %.

CONCLUSIONS

Testing of glimepiride (tablets) on the content of re-
lated impurities by the HPLC method has shown that the
drug meets the requirements of normative documents
and is safe for consumers.

Conflicts of Interest: authors have no conflict of
interest to declare.
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