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Pathological conditions of the digestive system are quite common nowadays and rank first among
other human diseases. Increasingly, both newly-diagnosed and recurrent cases of stomach ulcers,
as well as duodenal ulcers are recorded. Among solid drug dosage forms capsules are considered
to be the most rational since the drug substance exhibits a low degree of dispersion, which leads to
better absorption, resists additional negative impact in the production process, as well as possesses
a lower damaging action on the mucous membranes of the digestive tract, etc. Thereby capsules are
more and more often recommended for use by preference. Therefore, developing a feasible method
of quantitative determination of metronidazole in capsules — the method of spectrophotometry in the
ultraviolet region of the spectrum has become particularly urgent since high performance liquid chro-
matography recommended by the BP and USP is not used widely in Ukraine. The object of research
was metronidazole capsules. The research has found that the excipients have little effect on the
absorption spectrum of metronidazole obtained by extraction with 0.1 M hydrochloric acid solution
from the content of capsules. The test solution has been proven to be complied with the Beer-Lambert-
Bouguer law within the concentration range of 0.5:-10°% — 3.0-10°%. The certification of the method
developed on the model mixtures and a production sample has confirmed its correctness. The average
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results uncertainty ¢ in the former case was 0.11%, whereas in the latter it constituted 0.70%.

Pathological conditions of the digestive system are
quite common nowadays and rank first among other hu-
man diseases. Thus, the most common of these is ulcer
of the stomach and duodenum [5, 7, 10, 12]. As recom-
mended by the Maastricht consensus two lines of therapy
containing metronidazole are used for treatment of this
disease [14, 16-18]. Among solid drug dosage forms
capsules are considered to be the most rational since
they have several significant advantages, including high
bioavailability, increased therapeutic effect, reduction
of the damaging action on the mucous membranes of
the gastrointestinal tract, prolongation of the action to
reduce a negative impact on the drug substance in the
production process, etc. [8, 16].

First of all, the necessary condition for safe use of
medicines is the existence of quality control methods
available in each particular region. The State Pharma-
copoeia of Ukraine (SPhU) recommends to determine
the quantitative content of metronidazole capsules by
using the liquid chromatography method [3]. However,
it should be noted that for Ukraine this method is not
widely available because of the high cost of the analysis
and impossibility of providing the drug quality control
laboratories with chromatographs on a large scale [9].

The aim of our paper was to develop more avail-
able method for determining the quantitative content of
metronidazole in the form of capsules by spectropho-
tometry in the ultraviolet region of the spectrum.

Materials and Methods

The substance of metronidazole (manufacturer: Luotian
Hongyuan Biochemical Co., LTD, China, batch 08111803)
and “TRIKACIDE” capsules containing 500 mg of met-
ronidazole (manufacturer: Pharmascience Inc., 6111, Royal-
maunt Avenue, Montreal, Quebec, Canada, batch 6452653)
meeting the requirements of the SPhU were chosen as
the objects of study.

Such analytical equipment as an “Evolution 60S”
Spectrophotometer (USA), AB 204 S/A METTLER
TOLEDO analytical balance, as well as glassware for
measuring, class A (first class), and reagents meeting
the requirements of the SPhU was used in the study.

The method of study was absorption spectropho-
tometry in the ultraviolet and visible regions by the
method of standard.

All solutions were prepared in accordance with the
SPhU requirements [2, 3, 6, 11, 13, 18, 19].

Construction of the Calibration Curve. Place 0.1000
(accurate weight) of metronidazole standard sample (SS)
in a 100.0 ml volumetric flask, then dissolve in 0.1 M
hydrochloric acid solution, dilute with the same solvent
to the volume and mix thoroughly. Take the aliquot of
0.5 ml; 1.0 ml; 1.5 ml; 2.0 ml; 2.5 ml; 3.0 ml with a pi-
pette in a 100.0 ml volumetric flask, dilute to the volu-
me with 0.1 M hydrochloric acid solution and mix.

Assay of Metronidazole in Capsules. Place the ac-
curate weight of the content of 20 capsules equivalent
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Fig. 1. The effect of excipients on the UV absorption spectrum of the extract from the metronidazole capsules content.

to 0.1000 g of metronidazole (approximately 0.1209 g)
in a 100.0 ml volumetric flask, add 50 ml of 0.1 M hy-
drochloric acid solution, shake for 15 min, dilute with
the same solvent to the volume. Filter the solution ob-
tained, reject the first and the last portions of the filtrate.
Take the aliquot of 1.0 ml of the solution obtained, place
in a 100.0 ml volumetric flask and dilute with the same
solvent to the volume. Measure the absorbance on a
spectrophotometer at the wavelength of 277 nm in a
cell with the layer thickness of 10 mm. In parallel, per-
form the measurement of the metronidazole standard
sample solution.

Preparation of Metronidazole Standard Sample So-
lution. Place 0.1000 g of metronidazole standard sam-
ple in a 100.0 ml volumetric flask, dissolve in 0.1 M
hydrochloric acid solution, and dilute with the same
solvent to the volume. Take the aliquot of 1.0 ml of the
solution obtained and place in a 100.0 ml volumetric
flask and dilute with the same solvent to the volume.

Preparation of Placebo Solution. Place 90.50 mg of
microcrystalline cellulose, 7.00 mg of silicon dioxide
and 7.00 mg of magnesium stearate in a 100.0 ml volu-
metric flask, and dissolve in 0.1 M hydrochloric acid
solution, mix thoroughly, dilute with the same solvent
to the volume. Filter the solution obtained, reject the
first and the last portions of the filtrate. Take the ali-
quot of 1.0 ml of the solution obtained in a 100.0 ml
volumetric flask and dilute with the same solvent to the
volume.

Compensation solution. 0.1 M solution of hydro-
chloric acid.

Calculation formula:

A-mg;-100.0-100.0-1.0- 7 . caps.
A Megps-1.0-100.0-1000

where: 4 — is absorbance of Test solution; A, — is ab-
sorbance of Standard solution; m,,, — is the weight
amount of the drug studied; m , — is the weight amount

X, mg=

of the standard sample; m,, . — is the average mass
of the content of 20 capsules in the batch under study.

Results and Discussion

As a solvent 0.1 M hydrochloric acid solution was
chosen, which the world’s leading Pharmacopoeias [3,
11, 15, 20] recommend to use for the assay of metroni-
dazole in the substance and the dosage forms.

First of all, the influence of excipients on the ab-
sorption spectrum of metronidazole was determined. In
order to do that, the absorption spectra of the metroni-
dazole standard solution, the extract from the content
of capsules and placebo solution were compared. The
UV absorption spectrum of the extract of the content of
metronidazole capsules almost coincides with the UV-
spectrum of the metronidazole standard sample solu-
tion. The influence of optical absorption of the placebo
solution on absorption of the extract solution from the
capsules content is very insignificant at the analytical
wavelength of 277 nm in the medium of 0.1 M hydro-
chloric acid solution (Fig. 1).

It has been found that the graph of dependence of
the absorbance of metronidazole solution on its concen-
tration is linear at the wavelength of A =277 nm (Fig. 2).
The compliance of the test solutions with the Beer-Lam-
bert-Bouguer law is observed within the concentrations
from 0.5-10% to 3.0x103%. The average value of the
specific absorbance in the experiment was 363.

The method for quantitative determination of met-
ronidazole in capsules proposed was assessed on model
mixtures. The results are presented in Tables 1 and 2.
The uncertainty of the average result € = 0.11% meeting
the requirements of the SPhU.

The results of quantitative determination of metroni-
dazole in capsules on the production sample of the drug
and metrological characteristics obtained from the statis-
tical processing of the measurement results, are presented
in Tables 3 and 4 [1-3, 4, 6]. In this case, the uncertainty
of the average result € meets the SPhU and is 0.70%.
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Fig. 2. The graph of dependence of absorbance on the concentration of metronidazole
solution in 0.1 M hydrochloric acid solution.

Table 1
The results of quantitative determination of metronidazole in model mixtures
Metronidazole The weight amount Absorbance of Absorbaqce of the
of the metronidazole . metronidazole Found, g
taken, g metronidazole
standard sample, g standard sample
0.383 0.383 0.1000
0.384 0.383 0.1003
0.384 0.383 0.1003
0.1000 0.1000 0.389 0.388 0.1001
0.390 0.388 0.1004
0.389 0.388 0.1001
Table 2

Metrological characteristics of the average results of quantitative determination of metronidazole in capsules.
Testing on model mixtures

v X S? S S, A, A, €, %
5 0.1002 0.0000000184 | 0.0001356 0.00005535 0.0002732 0.0001115 0.11
Table 3

The results of quantitative determination of metronidazole in capsules on the production sample

The metronidazole The weight amount Absorbance of the
. Absorbance of . Found, g
capsules content of the metronidazole : metronidazole _
metronidazole (m,,, = 0.6045)
taken, g standard sample, g standard sample am
0.1212 0.387 0.382 0.5032
0.1205 0.385 0.382 0.5043
0.1216 0.1000 0.381 0.382 0.4959
0.1210 ’ 0.378 0.382 0.4953
0.1213 0.378 0.382 0.4945
0.1211 0.381 0.382 0.4983
Table 4

Metrological characteristics of the average results of quantitative determination of metronidazole in capsules.
Testing on the production sample

s? S

5

A

X

A5

£ %

0.4986

0.00001787

0.004227

0.001726

0.00852

0.003477

0.70
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Thus, these results confirm the possibility of quan-
titative determination of metronidazole in capsules by
the method proposed.

CONCLUSIONS

1. The characteristics of metronidazole solution meeting
the requirements of the method of spectrophotometry
have been confirmed.

2. The insignificant effect of the excipients on
absorption of metronidazole in capsules has been
found.

3. The method for quantitative determination of met-
ronidazole in capsules by spectrophotometry in the ul-
traviolet and visible regions of the spectrum has been
developed for the first time.
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PO3POBKA CNEKTPO®OTOMETPUYHOI METOAUKU KINTbKICHOO BU3HAYEHHSA

METPOHIOA30IY B KATMCYIAX

O.C.l'onosyeHko, B.A.leopeisiHy, A.B.Muzanb

Knroyoei cnnoea: MempoHidas30os; Karcynu; crnekmpoghomomempisi; KirlbKiCHe 8U3Ha4YeHHSsI

Mamonoeii opaaHie mpaesneHHs € 0oCUMb MOWUPEHUMU Ha Cb0200Hi ma rnocidarome nepwi mMicus
cepel iHWUX 3axeoprosaHb ft00UHU. Bece yacmiwe ¢hikcytombcesi sunadku siK ernepuie susielieHux 8u-
paskosux deghekmis wiiyHka ma deaHadusimurnasioi Kuwku, mak i ix peyudusu. Ceped meepdux
nikapcbKux ¢bopMm Karicynu egaxkatomp Halbinbw payioHanbHUMU, OCKINIbKU JliKapcbKa peqyo8uHa
mae marsy OucrepcHicmb, WO CrPUSIE KpawjoMy 8CMOKMYy8aHH0, He niddaembcsi 00amKo8oMy He-
2amueHOMYy 8riiugy 8 npouyeci sUPObHUUMEa, YUHUMb MEHWY NowkKodxyearnbHy dito Ha criu308i 060-
JIOHKU WITYHKOBO-KUWKOB020 mpakmy mowio. 3a paxyHOK Ub020 8ce Yyacmilwe pekomeHOyrmb 3a-
cmocogysamu came Karcyrnu. Y 38’a3Ky 3 UM akmyasnabHUM cmarsio numaxHs po3pobku 6ocmyrnHO20
MemoQdy KinbKICHO20 8U3Ha4YeHHs1 MempoHiOas30sly 8 Karicysax — Mmemody criekmpoghomomempii 8
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ynbmpacdbioriemosit obriacmi criekmpa, OCKifbKu 8UCOKoeghekmugHa piOuHHa xpomamoepacpisi, pe-
komeHOoeaHa BP ma USP, He Habyrna wupokoeo 3acmocyeaHHs1 8 YkpaiHi. O6’ekmom A0oCsliOXeHHS
byrio obpaHo Karcynu mempoHida3osy. B xo0i docnideHHs1 6CmaHo8r1eHo, Wo O0rNOMIXKHI pe4o8UHU
YUHAMb He3Ha4yHUU 8riu8 Ha CrieKmp ro2nuHaHHs PO34UHy MempoHiGa3osy, OmpuUMaHo20 WIIIXoM
ekcmpakuii 3i emicmy karicyn 0,1 M po34uHOM Kucriomu xsopucmogoOHesoi. [JJosedeHo nidnopsoKy-
8aHHs1 00C1iOXKyB8aHO20 po34UHy 3akoHy byeepa-Jlambepma-bepa 8 mexxax koHUueHmpauit 0,5-10°% —
3,0-10*%. Amecmau,is po3pobrieHoi MemoOuKu Ha MOOESIbHUX CyMiwax ma CepitHOMYy 3pa3sKy rnpe-
napamy nidmeepdouna ii KopekmHicmb. HesusHa4eHicmb cepedHb020 pe3yribmamy & 8 NepuwomMy eu-
nadky cmaHosuna 0,11%, a y dpyeomy — 0,70%.

PA3PABOTKA CNEKTPO®OTOMETPUYECKOWN METOAUKU KONMWYECTBEHHOIO
OMNPEQJENEHNA METPOHUOA3OINA B KAMNCYNAX

O.C.l'onoeyeHko, B.A.eopausiHy, A.B.Muzanb

Knroveenie crioea: MempoHUOa3osi; Karcyrsibl; CrieKmpogomomMempusi; KOJIU4eCcmeeHHoe
onpederneHue

lMamonoeauu opeaHo8 nuujesapeHus sesmcess 00CmamoYyHO pPacrnpoCcmMpaHeHHbIMU Ha Ce200HSW-
Hul OeHb U 3aHUMarom repebie Mecma cpedu Opyeux 3abonesaHull Yerioeeka. Bee yawe ukcupy-
romcs criydau Kak ernepeble rnosi8UsWUXCS 5i38eHHbIX 0eqghekmoes xeryOka u 0eeHaduyamunepcmHou
KUWKU, mak u ux peyudusnsl. Cpedu meepObix 5iekapcmeeHHbIX popM Karcyribl cHumaromes Haubo-
Jiee payuoHalsibHbIMU, MOCKOJIbKY JIeKapCmMeeHHOe 8eU,eCM80 UMeem MasieHbKY OUCepCHOCMb,
4Ymo criocobcmeyem ny4uwiemMy 8cachli8aHuro, He rnodsepaaemcsi OOMOIHUMETbHOMY Hea2amueHOMY
8/1USIHUI 8 fipoyecce npousgodcmea, umeem boriee HU3Koe rnospexodaroujee delicmeue Ha Criu3u-
cmbie 0060J104KU XXesTyOOYHO-KULIEYHO20 mpakma u m. 0. B ced3u ¢ amum ece Yauie peKoMeHAyom
ucrosnib3o8ame UMEHHO daHHyo ¢hbopmy. [1oamomy akmyarbHbIM 18715emcsi 80rpoc paspabomku 0o-
cmyrnHo2o memoda Koru4ecmeeHHo20 orpedenieHus MempoHudasosna 8 Karicysax — Memoda Crek-
mpogomomempuu 8 yrnbmpaghuoriemosoli obsiacmu criekmpa, rnocKosibKy 8bICOKOIghheKkmueHas
JKUOKOocmHasi xpomamoepadghusi, pekomeHdoeaHHasi BP u USP, He umeem wupoKoz2o rnpuMeHeHuUsi
8 YkpauHe. O6bekmom uccriedogaHusi cmariu Karncynbl MempoHudasona. B xode uccrnedosaHus
yCmaHoB/1eHO, YMO 8CrioMo2ameribHbIe 8eujecmea He3Ha4umerbHO 8/1USIIOM Ha Criekmp fnoarnouwje-
Husi pacmeopa MempoHudasosa, Mosy4YeHHO20 Mymem Kecmpakyuu u3 cooepxxumoeo karcyn 0,1 M
pacmeopom Kucromsi x1o0pucmogo0opodHol. [JokazaHo Nod4YuUHeHUe uccriedyemMoao pacmeopa 3a-
KoHy byzepa-Ilambepma-bepa e epaHuyax koHyeHmpayut 0,5-10°% — 3,0-10°%. Ammecmauyus
paspabomaHHol MemoOuKU Ha MOOEsIbHbIX CMeCSIX U cepuliHom obpasue ripenapama noémaeepoursiu
ee KoppekmHocmb. HeonpedeneHHocmb cpedHez20 pe3ynibmama & 8 r1epe8oM criyyae cocmasurna
0,11%, a so emopom — 0,70%.



