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DEVELOPMENT AND VALIDATION OF THE METHOD FOR SIMULTANEOUS
DETERMINATION OF BENZYDAMINE HYDROCHLORIDE AND
METHYLPARABEN IN DOSAGE FORM BY HPLC

V. Chornyi, V. Georgiyants, O. Chorna

Mema docnidycennsn. Memoio oanoi pobomu 6yno pospooumu ma 3ameepoumu memood BEPX 0ns oonouacnozo
suUsHaueHHs Gensudaminy ciopoxaiopudy (ADI) ma memurnapabeny (koncepganm) y MKaApcoKii Gopmi, wo
Micmumb OeH3UOAMIH 2i0pOXIOPUO K AKMUGHUL PapMayeemuyHull iHepedicHm.

Memoou. Pozoinennss nposoounu Ha kononyi Grace Altima C18 (250*4,6 mm, posmip uacmurnox 5 mxm). Pyxo-
ma gasza cknaoaracs 3 3,0 2 nepxnopamy wampito, 1 mn mpumemuiaminy i dosoounacs 0o pH 3 nepxnoproio
kuciomoro. Llleuoxicms nomoxy pyxomoi gazu cmanosuna 1 ma / xe, dosocuna xeuni gusgnenns — 320 Hm ons
2iopoxnopudy bensudaminy ma 254 wm 03 memuanapabeny.

Pesynomamu. Memoo 6ye nepegipenuii 8ionogiono oo eumoe ICH Q2 i eusnanuii HAOitIHUM, cheyu@iyHum,
niniinum 6 oianaszoui 6i0 80 % do 120 % ona ananizosanoi pevosunu. Maxcumanvie RSD ons kodcnozo 3'eona-
HusL cmanoeuno menuie 1.3 %. Tounicms memooy 0yaa 8 mMedxncax Kpumepiie NPUUHAMHOCMI.

Bucnoexu. Memoo oonouacnozo eusHayeHHs OeH3UOAMIHY 2i0poXI0pudy ma memuanapabery 06ye po3poobrenuti
i 3ameepodicenull 8i0n08ioHo 0o eumoe MisxcnapooHoi konpepenyii 3 eapmonizayii. Bci napamempu eéanioayii
8i0N08i0aMb KpUmMepisim NPUIHAIMHOCI KePi6HUYMEA.

Pospobrenuti memoo mooce Oymu 3acmocosanuti 8 pymuHHOMY KOHMPOIL 6 1a00pamopisx KOHMpPOuo AKOCMi
0151 0OHOHACHO20 BU3HAYEHHS DEH3UOAMIHY 2IOPOXIOPUOY MAa Memuinapabeny 6 aiKapcokux gopmax 6GeH3u-
oaminy.

Knrouosi cnosa: BEPX, bensuoamin 2iopoxnopud, memuanapaben, 6aiioayis memooy, 00HOUACHe BU3HAYCHHS.
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1. Introduction

Benzydamine hydrochloride is a nonsteroidal, an-
ti-inflammatory drug with local anesthetic and analgesic
properties for pain relief, mouth and throat inflamma-
tions treatment [1]. On the Ukrainian market, Benzyda-
mine hydrochloride is presented in drug products Tantum
Verde, Oralsept, and Tantum Rosa. Benzydamine hydro-
chloride quality requirements are given in the British
Pharmacopoeia [2].

In routine drug analysis, quality requirements for
analytical methods, e.g. high precision and short time of
analysis, imply optimization and universalization of
techniques that allow determining several compounds
with one injection. Therefore, we analyzed the possibility
of simultaneous determination of the active substance
Benzydamine hydrochloride and the excipient -
Methylparaben in a single sample.

The British Pharmacopoeia describes Benzyda-
mine hydrochloride quantitative determination by gas
chromatography [3], with chloroform extraction using a
non-polar phase (OV-17). In this case, simultaneous
quantification of Benzydamine hydrochloride and
methylparaben looks rather problematic due to prolonged
and complicated sample preparation and related uncer-
tainty of the final procedure.

There are a number of articles describing the
quantitative determination of Benzydamine hydrochlo-
ride in the finished dosage forms by HPLC [4-6]. Sepa-
ration of Benzydamine is described with utilization of
RP-phase with fluorescence or spectrophotometric detec-
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tion in either finished dosage forms or blood samples.
Separation was recommended to be performed on Nucle-
0sil-100 C18 phase with thriethylamine phosphate buffer
(pH 3.0) and acetonitrile (35-65 v/v). Such approach is
implemented also because the HPLC mode of separation
is the most efficient for the complex mixtures.

Separation of methylparaben in the dosage forms
is also preferable with RP-HPLC especially in combina-
tions with other active substances or preservatives [7-9].
Agilent Zorbax C18 column is reported to be effective in
tandem with buffer- acetonitrile solution (80-20 v/v).
Another separation of parabens mixture was reported to be
done on Lichrosorbe C8 stationary phase and isocratic
elution with tetrahydrofurane-acetonitrile-water isocratic
elution and spectrophotometric detection. However, from
the literature review, the simultaneous determination of
these compounds in dosage forms is not described to date.

2. Planning (methodology) of the research

According to contemporary issues of “Green
Chemistry”, simultaneous determination of analytes in
one sample is a high priority for analytical chemists
[10-12]. Therefore, the primary method development
strategy should be based on the thorough assessment
of the possibility of time and resource minimization
[13, 14].

Thus, the development of the analytical method
for simultaneous quantification of Benzydamine hydro-
chloride and Methylparaben in the dosage form is rele-
vant in terms of minimizing costs, resources, time, and
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reagents. Our task was to develop the appropriate method CH
and to prove its validity according to ICH Q2 European N/ 3
regulatory requirements [15, 16]. /\/\
\CH 3 HCI
3. Materials and methods N. N/ 0

Sigma Aldrich (Germany) supplied Acetonitrile
(HPLC grade). Sodium perchlorate and perchloric acid
were purchased from Fluka Chemika Bio Chemika
(Buchs, Switzerland).

Benzydamine hydrochloride reference standard
was purchased as the Brittish Pharmacopoeia standard.
Sigma Aldrich (Germany) supplied Methylparaben refer-
ence standard.

Water (HPLC grade) was obtained from a Milli-Q
plot water purification system (MA, USA) and was used
for the preparation of mobile phase buffers and reagent
solutions.

Apparatus and software

Chromatography was carried out using Shimadzu
LC-20 liquid chromatograph with a diode array detector,
autosampler, degasser, and quaternary pump. LC Solu-
tion software was used for data acquisition.

Chromatographic conditions

Grace Altima C18 column (250*4.6mm, particle
size 5 um) was used for the analyte separation. The mo-
bile phase was prepared as follows: 3.0 g of sodium per-
chlorate was dissolved in 500 ml of water, then 1.0 ml of
triethylamine was added, pH was adjusted to 3.0 with
perchloric acid, and finally, 500 ml of acetonitrile were
added. The flow rate was 1 ml/min, wavelength 320 nm;
ambient column temperature.

Chromatography was carried out using 20 ul of
both reference and test solutions.

4. Results

Development of analytical HPLC procedure is a
problem, a solution of which implies the selection of
chromatographic conditions, detection wavelength, mo-
bile phase flow rate, mobile and stationary phase compo-
sition. Selection of these conditions depends on the phys-
ical and chemical properties of analytes [17].

Chemical structure of Benzydamine hydrochlo-
ride (Fig. 1) is N, N-dimethyl-3-[[1-(phenylmethyl)-1H-
indazol-3-yl] oxy]-1-propanamine (as hydrochloride), i.e.
it is a salt formed with a weak base and a strong acid;
methylparaben (Fig. 2) is a methyl ester of parahy-
droxybenzoic acid.

lonization constants for Benzydamine hydrochlo-
ride and methylparaben are 9.33 and 8.5 respectively [18,
19]. Based on this, Benzydamine hydrochloride is proto-
nated at pH 7.2 and less, and deprotonated — at pH 11.4
and higher. Methylparaben is protonated at pH 6.5 and
less, and deprotonated — at pH 10.5 and higher.

From the theory of chromatography, it is known
that for satisfactory retention of the analyte on the sta-
tionary phase, it should be in a neutral not ionized state
[20]. However, Benzydamine hydrochloride exists in a
molecular state only at pH 10 and higher. The utilization
of a mobile phase with the mentioned pH value is not
applicable for most chromatographic columns, as it leads
to irreversible degradation of the stationary phase.

Fig. 1. Structure of Benzydamine hydrochloride

@]
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O—CH,
Fig. 2. Structure of methylparaben

In practice, chromatographic buffers with the pH
range 2-8 are used most commonly. At this pH range,
Benzydamine hydrochloride will be protonated and
methylparaben will stay neutral.

For the method development, we used solutions of
sodium perchlorate buffer at pH 3, 4 and 5. Stationary
phases C8 and C18 were varied for selection of the best
performance. The best results were obtained on the C18
sorbent phase at pH 3.0. Under the mentioned conditions,
the effectiveness of the chromatographic system was
8700 theoretical plates for Benzydamine peak.

The detection wavelength was determined from
the results of the analysis of Benzydamine hydrochloride
and methylparaben absorption spectra. The wavelengths
of 320 nm for Benzydamine hydrochloride and 254 nm
for methylparaben were selected in accordance with the
absorption maximums of the analytes (Fig. 3, 4).
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Fig. 3. Absorption spectra of Benzydamine
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Fig. 4. Absorption spectra of methylparaben
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For separation optimization, the ratio of acetoni-
trile was varied. The best separation was achieved at a
ratio of 1:1.

The symmetry of the peaks varied by the modifier —
triethylamine.

Validation of the HPL C M ethod

The developed HPLC method was validated in
accordance with the ICH Q2 requirements [12]. The
method was tested for linearity, precision, accuracy,
robustness, and specificity.

maU

Specificity

The mobile phase, solvent, placebo solution, pla-
cebo model solution 1 and placebo model solution 2, a
reference solution and test solution were injected under
the method conditions. The specificity of the method was
demonstrated by the absence of interference between the
analytes of the dosage form.

In the chromatograms of the test solution, no in-
terference between peaks of analyzed components was
observed. Consequently, the method is specific to the
defined analytes (Fig. 5, 6).

JDetector A Ch1 320nm
150

125+

1004

75

50+

25

Max Intensity : 152 S86
Time 6,630 Inten. -0,005]

rochloride|

0,0 1,0 20 le] 4]0 5.‘0

T T T T T T
6,0 7,0 8,0 9.0 10,0 11,0 min

Fig. 5. The chromatogram of test solution at 320 nm
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Fig. 6. The chromatogram of test solution at 254 nm
Linearity For each of the analytes, five model solutions

Linearity for Benzydamine hydrochloride and
methylparaben was studied in the concentration range of
80-120 % relative to the concentration of corresponding
analytes in the reference solution (Fig. 7, 8).
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were prepared and chromatographed under method con-
ditions. The data obtained for Benzydamine hydrochlo-
ride are given in Table 1. Methylparaben data obtained
are indicated in Table 2.
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Linearity of Assay Test of Benzydamine hydrochloride in "Benzydamine, spray 1.5

mg/ml"
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Fig. 7. Graph of determined Benzydamine hydrochloride content versus theoretical content
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Fig. 8. Graph of determined methylparaben content versus theoretical content
Table 1
Estimated data for linearity of Benzydamine hydrochloride
Number of solution Ci, mg/ml Ci, % (theoretical) Si/S*100 %, % (found) RRF
1 0.1208 80.00 80.13+0.48 100.16
2 0.1359 90.00 89.69+0.39 99.65
3 0.1510 100.00 100.00+0.26 100.00
4 0.1661 110.00 109.01+0.34 99.10
5 0.1812 120.00 119.30+0.36 99.42
Average 99.67
RSD, % 0.43
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Table 2
Estimated data for linearity of methylparaben
Number of solution Ci, mg/ml Ci, % (theoretical) Si/S*100 %, % (found) RRF
L1 0.0893 80.00 80.47+0.31 100.59
L2 0.1004 90.00 90.09+0.37 100.10
L3 0.1116 100.00 100.00+0.29 100.00
L4 0.1227 110.00 109.17+0.22 99.25
L5 0.1339 120.00 118.62+0.30 98.85
Average 99.76
RSD, % 0.70

Precision

Precision characteristics involve repeatability test,
system suitability, and intra-laboratory precision.

System suitability

The reference solution was injected five times.

The obtained results for linearity show that the
method is linear for determined compounds. The correla-
tion coefficient is more than 0.999 for both compounds.
The relative standard deviation is within 1.0 % for both

analytes. Results are given in Tables 3-5.
Table 3
Estimated data for Benzydamine hydrochloride peak
Area RSD (%) Theoretical plate number Symmetry coefficient
1906339
1906741
1906668 0.02 8783 1.385
1905940
1905940
Table 4
Estimated data for methylparaben peak
Area RSD (%) Theoretical plate number Symmetry coefficient
13944562
13956871
13962528 0.07 7699 1.101
13953774
13958145
Table 5
Criteria for system suitability
Analyte Parameter Symbol Obtained Acce_zpta}nce
value criteria
The number of theoretical plates from the reference solution NTP 8783 <2000
chromatogram
Benzydamine | Symmetry coefficient for Benzydamine hydrochloride peak TF 1.385 <2.0
hydrochloride The relative standard deviation for peak area of Benzyda-
mine hydrochloride from reference solution RS chromato- RSD 0.02 <1.0%
grams, %
Symmetry coefficient for methylparaben peak TF 1.107 <2.0
Methyl para- - —
ben The relative standard dewathn for peak area of methylpara- RSD 0.07 <1.0%
ben from reference solution RS chromatograms, % -

Repeatability
Repeatability was assessed, injecting five times each of six parallel solutions, prepared from the model sample of
the drug product and one reference solution (Table 6).

Table 6
Results for repeatability of the chromatographic system
Parameter Symbol Analyte Obtained Acceptance
value criteria
The relative standard deviation for five Benzydﬁlmlpe hydro- 1.04 <14
measurements % RSD chloride
Methylparaben 1.08 <2.8
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Intermediate precision
Intermediate precision was studied for two
days. Two different analysts prepared one reference

solution and three test solutions on different days. The
solutions were injected in triplicate. Results are given
in Table 7.

Table 7

Results of intermediate precision study

Analyte Parameter Obtained value Acceptance criteria
The relative standard deviation, RSD % 1.22 <2.0
Benzydamine hydrochloride Difference between obtained results, A, % By analysts — 1.01 <23
By days — 0.99
Relative standard deviation, RSD % 1.28 <4.0
Methylparaben Difference between obtained results, A, % By analysts —1.01 <4.5
By days — 0.99
Obtained data demonstrate sufficient precision for Accuracy

both compounds within the rage of acceptance criteria.
The biggest relative standard deviation was observed in
intermediate precision test and was 1.22 for Benzyda-
mine hydrochloride and 1.28 for Methylparabene. Sys-
tem suitability is within the acceptance range with regard
to theoretical number plates, variation coefficient and
peak symmetry for both compounds.

Accuracy was estimated using nine model solu-
tions for Benzydamine hydrochloride and Methylpara-
ben, respectively.

Solutions with the known concentration of deter-
mined analytes were injected five times each. Results for
accuracy are given in Table 8.

Table 8

Results of accuracy

Analyte Parameter Obtained value | Acceptance criteria
Benzydamine hydrochloride Recovery, Z % 97.78 97-103
Relative standard deviation by Z, RSD % 0.46 <3
Methyl paraben Recovery, Z % 100.07 95-105
Relative standard deviation by Z, RSD % 1.22 <5

The recovery for Benzydamine hydrochloride and
Methylparabene was 97.78 and 100.07 respectively. The
RSD Benzydamine hydrochloride was 0.46; RSD for
methylparabene was 1.22. Obtained results indicate the
satisfactory accuracy of the method.

Robustness

Robustness of the method was shown by studying

Stability of solutions was studied by injecting the
same solutions with a difference of 24 and 48 hours.
Results of the stability of solution study are given in
Table 9.

Reliability of chromatographic procedure was
assessed by variation of flow rate, pH of the mobile

the reliability of the chromatographic procedure and  Phase. Results of reliability study are given in
stability of test solutions. Tables 10, 11.
Table 9
Stability of solution results
Time of storage 0 hours \ 24 hours | 48 hours
Benzydamine hydrochloride
The difference between peak areas relative to 0 hours
. . - 1.68 3.70
point of reference solution, %
The difference between peak areas relative to 0 hours
A . - 0.22 0.63
point of test solution, %
Methylparaben
The difference between peak areas relative to 0 hours
. . - 1.67 3.63
point of reference solution, %
The difference between peak areas relative to 0 hours
A . - 0.24 0.69
point of test solution, %
Table 10

Results of flow rate influence

Flow rate Difference between Benzydamine hydrochloride Difference between Methylparaben peak
s peak areas S(TS)/S(RS) relative to set condi- areas S(TS)/S(RS) relative to set condi-
ml/min . .
tionsons, % tionsons, %
1.0 - -
0.9 0.19 0.15
1.1 0.28 0.20
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Table 11

Results of pH influence

Mobile Difference between Benzydamine hydrochloride peak | Difference between Methylparaben peak areas
phase areas S(TS)/S(RS) relative to set conditionsons, % S(TS)/S(RS) relative to set conditionsons, %
pH 3.0 - -

pH2.0 0.46 0.37

pH 4.0 0.72 1.10

Robustness of the method demonstrates that the re-
sults of the method are reliable and unaffected despite a
minor variation of the method parameters.

The robustness of the method was shown on a var-
iation of chromatographic parameters, such as: pH varia-
tion in the range +1.0; flow rate variation in the range
+10 %; analysis time delay 24 and 48 hours.

Obtained data demonstrate the sufficient robust-
ness of analytical procedure.

Thus, results of validation indicate that the devel-
oped method is fit for its purpose, and can be used for
simultaneous estimation of Benzydamine hydrochloride
and methylparaben.

5. Discussion

The developed HPLC analytical method is fast,
specific, robust, accurate and linear. It was shown that the
method is linear in the range of 80-120 % of analyte con-
centrations with the RSD of 1.04 and 1.08, respectively.
The linearity coefficient for each compound was more
than 0.999.

The method is accurate in with recovery in range
of 98 %102 %. Robustness of the method indicated that
minor changes of the method nor environment would not
influence on performance of the procedure.

In previous researches, benzydamine hydrochlo-
ride and methylparaben were separately determined that
caused a consumption of time and equipment resources of
analytical staff in quality control laboratory. Contempo-
rary approach of “Green chemistry” was successfully
applied for simultaneous analysis of two compounds in
the formulation with one chromatographic run.

In the current study diode array detector was used
for detection of analytical signal. It allowed performing

detection at different wavelength as benzydamine and
methylparaben have different absorption maximum.

Grace Altima C18 column with 5 pm particle size
was used for successful separation with an overall time of
one injection less than 10 minutes.

Study limitations. Current approach might have
some restrictions, as the utilization of an expensive ana-
Iytical equipment and standards might be an issue for
laboratories, although, the method that was developed is
rigid and its performance will not be affected by slight
changes in the environment of method parameters.

Prospects for further research. Considering the
perspectives of the current research, the further immersion
to the “Green Chemistry” approach may be implemented
by using UHPLC or consideration of selection a gas
chromatography as an alternative analytical method.

6. Conclusions

This paper describes the development of the ana-
Iytical method for simultaneous determination of Benzy-
damine hydrochloride and methylparaben in a spray dos-
age form of Benzydamine hydrochloride by HPLC. De-
veloped method demonstrates modern approach of “Green
analytical chemistry”, as it is rapid, reliable, and does not
require specific or toxic chemicals. The method demon-
strates high precision, sufficient sensitivity and resolution.
Validation of the developed procedure was carried out.
The method was successfully applied in routine analysis
in quality control laboratories for simultaneous determina-
tion of Benzydamine hydrochloride and methylparaben.
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