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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% – 3.0·10-3%. The certification of the method 
developed on the model mixtures and a production sample has confirmed its correctness. The average 
results uncertainty ε 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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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: 

where: A – is absorbance of Test solution; Ast – is ab-
sorbance of Standard solution; mcaps. – is the weight 
amount of the drug studied; mst – is the weight amount 

of the standard sample; ma.m.caps. – 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 λ = 277 nm (Fig. 2).  
The compliance of the test solutions with the Beer-Lam-
bert-Bouguer law is observed within the concentrations 
from 0.5·10-3% to 3.0×10-3%. 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 ε = 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 ε meets the SPhU and is 0.70%.

Fig. 1. The effect of excipients on the UV absorption spectrum of the extract from the metronidazole capsules content.
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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  
taken, g

The weight amount 
of the metronidazole 
standard sample, g

Absorbance of 
metronidazole 

Absorbance of the 
metronidazole 

standard sample 
Found, g

0.1000 0.1000

0.383 0.383 0.1000
0.384 0.383 0.1003
0.384 0.383 0.1003
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 S2 S Sx Δx Δx ε, %
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 
capsules content 

taken, g

The weight amount 
of the metronidazole 
standard sample, g

Absorbance of 
metronidazole 

Absorbance of the 
metronidazole 

standard sample

Found, g  
(ma.m. = 0.6045)

0.1212

0.1000

0.387 0.382 0.5032
0.1205 0.385 0.382 0.5043
0.1216 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

v x S2 S Sx Δx Δx ε, %

5 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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РОЗРОБКА СПЕКТРОФОТОМЕТРИЧНОЇ МЕТОДИКИ КІЛЬКІСНОГО ВИЗНАЧЕННЯ 
МЕТРОНІДАЗОЛУ В КАПСУЛАХ
О.С.Головченко, В.А.Георгіянц, А.В.Мигаль
Ключові слова: метронідазол; капсули; спектрофотометрія; кількісне визначення
Патології органів травлення є досить поширеними на сьогодні та посідають перші місця 
серед інших захворювань людини. Все частіше фіксуються випадки як вперше виявлених ви-
разкових дефектів шлунка та дванадцятипалої кишки, так і їх рецидиви. Серед твердих 
лікарських форм капсули вважають найбільш раціональними, оскільки лікарська речовина 
має малу дисперсність, що сприяє кращому всмоктуванню, не піддається додатковому не-
гативному впливу в процесі виробництва, чинить меншу пошкоджувальну дію на слизові обо-
лонки шлунково-кишкового тракту тощо. За рахунок цього все частіше рекомендують за-
стосовувати саме капсули. У зв’язку з цим актуальним стало питання розробки доступного 
методу кількісного визначення метронідазолу в капсулах – методу спектрофотометрії в 
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ультрафіолетовій області спектра, оскільки високоефективна рідинна хроматографія, ре-
комендована BP та USP, не набула широкого застосування в Україні. Об’єктом дослідження 
було обрано капсули метронідазолу. В ході дослідження встановлено, що допоміжні речовини 
чинять незначний вплив на спектр поглинання розчину метронідазолу, отриманого шляхом 
екстракції зі вмісту капсул 0,1 М розчином кислоти хлористоводневої. Доведено підпорядку-
вання досліджуваного розчину закону Бугера-Ламберта-Бера в межах концентрацій 0,5·10-3% –  
3,0·10-3%. Атестація розробленої методики на модельних сумішах та серійному зразку пре-
парату підтвердила її коректність. Невизначеність середнього результату ε в першому ви-
падку становила 0,11%, а у другому – 0,70%.

РАЗРАБОТКА СПЕКТРОФОТОМЕТРИЧЕСКОЙ МЕТОДИКИ КОЛИЧЕСТВЕННОГО 
ОПРЕДЕЛЕНИЯ МЕТРОНИДАЗОЛА В КАПСУЛАХ
О.С.Головченко, В.А.Георгиянц, А.В.Мигаль
Ключевые слова: метронидазол; капсулы; спектрофотометрия; количественное 
определение
Патологии органов пищеварения являются достаточно распространенными на сегодняш-
ний день и занимают первые места среди других заболеваний человека. Все чаще фиксиру-
ются случаи как впервые появившихся язвенных дефектов желудка и двенадцатиперстной 
кишки, так и их рецидивы. Среди твердых лекарственных форм капсулы считаются наибо-
лее рациональными, поскольку лекарственное вещество имеет маленькую дисперсность, 
что способствует лучшему всасыванию, не подвергается дополнительному негативному 
влиянию в процессе производства, имеет более низкое повреждающее действие на слизи-
стые оболочки желудочно-кишечного тракта и т. д. В связи с этим все чаще рекомендуют 
использовать именно данную форму. Поэтому актуальным является вопрос разработки до-
ступного метода количественного определения метронидазола в капсулах – метода спек-
трофотометрии в ультрафиолетовой области спектра, поскольку высокоэффективная 
жидкостная хроматография, рекомендованная BP и USP, не имеет широкого применения 
в Украине. Объектом исследования стали капсулы метронидазола. В ходе исследования 
установлено, что вспомогательные вещества незначительно влияют на спектр поглоще-
ния раствора метронидазола, полученного путем экстракции из содержимого капсул 0,1 М  
раствором кислоты хлористоводородной. Доказано подчинение исследуемого раствора за-
кону Бугера-Ламберта-Бера в границах концентраций 0,5·10-3% – 3,0·10-3%. Аттестация 
разработанной методики на модельных смесях и серийном образце препарата подтвердили 
ее корректность. Неопределенность среднего результата ε в первом случае составила 
0,11%, а во втором – 0,70%.


