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DEVELOPMENT OF METHODS OF BORIC ACID QUANTITATIVE
DETERMINATION IN EXPERIMENTAL OINTMENT

ZUIKINA YE.V., POLOVKO N.P., BEVZ O.V., BEVZ N.YU.
National University of Pharmacy, Kharkiv, Ukraine

A method for the quantitative determination of boric acid by alkalimetric method in mild experimental
dosage forms is proposed. The aqueous boric acid solution was titrated with 0.1 M sodium hydroxide solution in the
presence of mannitol to establish the end point of the titration by an indicator method using phenolphthalein
solution. When studying the validation characteristics, we calculated the complete uncertainty of the analytical
methodology, determined the parameters of linearity, accuracy and precision. According to the results of the study,
it was found that the alkalimetric method is linear in concentrations from 80% to 120% of the selected
concentration according to the method (correlation coefficient 0.9993 > 0.9981). The method is precise because the
value of the relative confidence interval 4.% 1.19 < 1.60% is found and is correct, as the criterion of uncertainty of
systematic error 0.31% is fulfilled.

Keywords. Boric acid, quantitative determination, alkalimetry, mild dosage form.

Topicality. Medicines with boric acid have astringent, antiseptic, fungistatic and antipediculosis
effects and belong to the group of antiseptics. In the extemporaneous formulation, boric acid as the active
pharmaceutical ingredient (API) is most often administered in mild dosage forms, where vaseline is used
as a base. Recently, in the development of mild dosage forms, hydrophobic (vaseline) bases are
increasingly being replaced by diphilic (emulsion) bases, due to the fact that they allow the introduction
of API with different physicochemical properties (hydrophilic or hydrophobic) and have satisfactory
consumer properties.

In addition, the use of new excipients allows to regulate the bioavailability of the drug depending
on the requirements for them. Ointments with 5% boric acid are prepared in pharmacies. It is indicated for
treatment of pediculosis as an antiseptic for skin cracks, dermatitis, pyoderma, eczema, acute and chronic
external otitis.

An experimental dosage form, an ointment with boric acid on a water-emulsion basis with a
concentration of active substance of 5%, was developed at the Department of Pharmaceutical Technology
of Drugs [1]. To study the stability of the dosage form and further use of the ointment in medical practice,
it was necessary to develop the methods for quality control of the active pharmaceutical ingredient.

The aim of the study. Development of methods for identification and quantitative determination
of boric acid for further use in the analysis of experimental soft dosage form.

Materials and methods. Intra-pharmacy organoleptic and chemical control was carried out in
accordance with the requirements of current regulations [2].

The analysis was subjected to an experimental dosage form with a 5% content of boric acid.

In appearance, the experimental ointment is homogeneous, white, odorless and doesn’t contain
mechanical inclusions.

Chemical control was carried out at the points of identification and quantitative determination of
the active pharmaceutical ingredient in the dosage form. Chemical control of boric acid was performed
according to the methods [2]:

Identification. To a sample of the ointment equivalent to 50 mg of boric acid 10 ml of methanol P
is added, mixed thoroughly, 0.1 ml of sulfuric acid P is added and ignite; the flame has a green border.

To 0.1 g of ointment 8-10 drops of ethanol is added, mixed thoroughly and set on fire; the flame
has a green border.

Quantitative definition. A sample of the ointment equivalent to 50.0 mg of boric acid is dissolved
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by heating in 10 ml of water P containing 1.5 g of mannitol P, and titrated with 0.1 M sodium hydroxide
solution to a pink color, using 0.5 ml of phenolphthalein solution R as an indicator.

1 ml of 0.1 M sodium hydroxide solution corresponds to 6.18 mg of H;BO;, which the ointment
should contain from 4.75 to 5.25 g.

Deviation rates were determined according to the order of the Ministry of Health Ne 812 (from
17.10.2012) and the determination of validation characteristics of the method of quantitative
determination was carried out according to the general article of the SPhU "Validation of analytical
methods and tests" [2,3].

The study of validation characteristics (linearity, accuracy and precision) of the alkalimetric
method of quantitative determination was performed for model mixtures of ointments in the concentration
range from 80% to 120% of the nominal portion of boric acid, which is taken according to the method.

Results and discussion. Initially, the complete uncertainty of the alkalimetric method of boric
acid quantitative determination was calculated (table 1).

Table 1
Calculation of uncertainty of the method of boric acid quantitative determination by alkalimetry

. . The value of the . . Uncertainty value for
Sample preparation operation Uncertainty calculation A
operation (%)

experiment

Determination of the titer of 0.1 M sodium hydroxide solution

The volume of 0.1 M

hydrochloric acid solution, 20,00 ml - 0,18
20 ml

The volume of 0.1 M sodium

hydroxide, which was used 19,60 ml 0,05/19,60°100% 0,26

for the titration of the sample

The uncertainty prediction of the molarity determination of 0.1 M sodium hydroxide

P
‘&':M:lract= v 0,18 1 0,26- = 0,32%

Quantitative determination of boric acid

Weighing on analytical

50,0 mg 0,2/50,0-100% 0,40
balance

Titration from a burette per
10 ml by 0.1 M sodium 8,10 ml 0,05/8,10-100% 0,62
hydroxide solution

Prediction of the titration uncertainty

n n _
"—‘lmarhon! = \Ilﬂ”_ +ﬂv_ =073 %

Prediction of complete uncertainty of the analysis

Aper =+/0322+0,732 =079 %

It was found that the total uncertainty of the proposed method is 0.79%, which does not exceed
the requirements of SPhU (AAs max = 1.60%).

In the further study of the linearity, accuracy and precision of the alkalimetric method, model
mixtures with a content of boric acid from 80% to 120% of the selected portion were prepared according
to the method and titration was performed. Titration was performed at least three times. The results of the
study of validation characteristics of analytical method are presented in table. 2 and 3 and in fig. 1.
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Table 2
Accuracy and precision of the method of boric acid quantitative determination by alkalimetry
Ne of Sample, g Administered | Volume of 0,1 M Found, Found,
. (X1,%) NaOH sol., ml (Y1, %) (Zi, %)
experiment
1 0,0401 80,20 6,52 79,01 98,52
2 0,0401 80,20 6,55 79,38 98,97
3 0,0401 80,20 6,55 79,38 98,97
4 0,0452 90,40 7,50 90,89 100,54
5 0,0452 90,40 7,48 90,65 100,27
6 0,0452 90,40 7,48 90,65 100,27
7 0,0500 100,00 8,20 99,37 99,37
8 0,0500 100,00 8,22 99,62 99,62
9 0,0500 100,00 8,22 99,62 99,62
10 0,0550 110,00 9,00 109,07 99,15
11 0,0550 110,00 9,05 109,67 99,70
12 0,0550 110,00 9,05 109,67 99,70
13 0,0598 119,60 9,90 119,97 100,31
14 0,0598 119,60 9,95 120,58 100,82
15 0,0598 119,60 9,92 120,22 100,52
medium Z, % 99,76
relative standard deviation, Sz, % 0,68
relative confidence interval, Az, % 1,19
systematic error J, % 1,02
Table 3
The results of study of linearity of the method of boric acid quantitative determination by
alkalimetry
Value Result Criteria Cong
(conducted or not)
B 1,0239 - -
Sb 0,0105 - -
1) <1,8595%* Sa;
A -2,35853 2; SIKIIIO HE BUKOHY€EThCS 1), To < 2,60; conducted
Sa 1,0612 - -
R 0,9993 >0,9981 conducted

Data of table 3 and fig. 1 demonstrates that the requirements of SPhU to the parameters of linear
dependence are fulfilled, so that the linearity of the methodology is confirmed in the whole range of 80-
120% of the selected concentration.
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Fig. 1 Graph of the linear dependence of the titer solution volume on the concentration of boric
acid in normalized coordinates.

The metrological characteristics obtained during the study of linearity, linearity coefficient,
correlation coefficient and residual standard deviation confirm the dependence of the volume of titrated
solution on the concentration of active substance.

The results of studied validation characteristics indicate that the alkalimetric method of
quantitative determination of boric acid can be used for analysis of the active pharmaceutical ingredient in
extemporal ointment, as linearity is observed in concentrations from 80% to 120% (correlation coefficient
0.9993 >0, 9981). The method is precise because the found value of the relative confidence interval A,%
1.19 < 1.60% (systematic error of the method is less than the regulated content tolerances) and correct, as
it meets the criterion of uncertainty of systematic error 0.31%.

The technique was tested on 6 series of ointments. The obtained results and metrological
characteristics of the average result are shown in table 4.

Table 4
The results of quantitative determination of boric acid in dosage form

The volume of Metrological
The mass of the sodium hydroxide e characteristics of a
No ) o Boric acid found, g .
ointment sample, g spent on titration, ml single result
1 1,0269 8,45 4,986 £=4,975
2 1,0186 8,30 4,937 S2=0,0135
3 1,0054 8,40 5,063 S=0,1160
4 1,1002 8,65 4,764 5.,=0,0474
5 0,9918 8,32 5,083 Ax =0,2981
6 | 0,9964 8.25 5,017 i [0 L4
§=2,45%

It was established that the average value of boric acid content in the ointment is 4.975 g, the
relative uncertainty of the average result is 2.45%, which means that the experimental ointment meets the
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