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ABSTRACT

A simple, precise, accurate, and rapid high performance liquid chromatography (HPLC) method has been developed and
validated for the determination of oxyclozanide and tetramisole hydrochloride simultaneously, in combined pharmaceutical
solid dosage form. The mobile phase used was mixture of solution (2 ml TEA in 1 litre milli-Q water, pH adjusted to 3 with
OPA) and acetonitrile (30:70 v/v). Flow rate was set to 1 ml/min. The detection of Oxyclozanide and Tetramisole Hydrochloride
was carried out on absorbance detector at 215 nm. Results of the analysis were validated statistically .
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INTRODUCTION

Oxyclozanide (OXY) (3, 3',5,5,6 pentachloro-2'-hydroxy
salicylanilide) is a salicylanilide anthelmintic drug.
The mechanism of action is the uncoupling of oxidative
phosphorylation.! OXY is a broadspectrum anthelmintic
drug widely used in treating infections by Fasciola gigantica,
F. hepatica, Paramphistomum leydeni, and Calicophoron
daubneyi. It is also used to treat an infection like intestinal
trematodes and gastrointestinal nematodes.?” Various
spectroscopic and chromatographic method have been reported
for Oxiclozanide structure of OXY is shown in Figure 1.5%

Tetramisole hydrochloride (TET) is (£)-2,3,5,6-Tetrahydro-
6-phenyl imidazo [2,1-b] thiazole hydrochloride, used as an
anthelmintic drug for the treatment of nematode infection
as veterinary medicine.’ Literature survey reveals that many
spectroscopic and chromatographic method have been developed
to determine TET structure of TET is shown in Figure 2.19-%!

The rationale behind development of simultaneous
method was, that there have been no method developed for
simultaneous determination of oxyclozanide and tetramisole
hydrochloride. So, it was thought of interest to develop
accurate and precise method for simultaneous determination
of both the drugs validation as per International Council for
Harmonisation (ICH) guideline (Q2) R1.

MATERIALS AND METHODS

Procurement of API and Formulation

Both API, OXY and TET; and formulation (Bolus tablet) were
procured from Cadila Pharmaceuticals.

Reagents and Chemicals

AIIHPLC grade solvents and chemicals (methanol, acetonitrile,
orthophosphoric acid, triethyl amine) were purchased from
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Figure 1: Structure of OXY
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Figure 2: Structure of TET
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Pectrochem Pvt. Ltd., Mumbai. Water used for HPLC
instrument was obtained from Millipore water treatment
system. Solvents utilized for HPLC, were filtered through a
0.45 um filter and degassed at room temperature for 20 minutes
using a laboratory sonicator (Remi Instruments, Mumbai,
India), prior to use.

Preparation of Standard Stock Solution

OXY standard stock solution: (500 ug/mL)

50 mg of standard OXY was weighed and transferred to a 100
ml volumetric flask. Then, 30 mL of diluent (mobile phase)
was added to volumetric flask. The flask was shaken and
sonicated for 10 minutes, and finally volume was made up to
the mark with diluent to give a final volume solution containing
500 pg/mL OXY.

TET standard stock solution: (500 ug/mL)

50 mg of standard TET was weighed and transferred to a 100
ml volumetric flask. Then, 30 mL of diluent (mobile phase)
was added to volumetric flask. The flask was shaken and
sonicated for 10 minutes, volume was made up to the mark
with Diluent to give a final solution containing 500 pg/mL
TET.

Calibration Curve of OXY and TET

Appropriate volume of aliquots from standard OXY and TET
stock solutions were transferred to different volumetric flasks.
The volume was adjusted to the mark with diluent to give a
solution containing 5, 25, 50, 75 and 100 ug/ml for OXY and
TET.

Preparation of Working Standard Solution of OXY and
TET

The standard stock solution was prepared by transferring
50 mg of OXY and TET in a 100 mL volumetric flask to
obtain 500 pg/mL solution. Then 5 mL solution was diluted
in a 50 mL volumetric flask to obtain final concentration of
50 pg/mL solution of OXY and TET.

Preparation of Test Sample Solution of OXY and TET

Twenty tablets were accurately weighed to determine average
weight of tablet. Then tablets were finely powdered and
powder equivalent to 50 mg OXY and TET was transferred
into 100 mL volumetric flask. 30 mL of methanol was added

capacity. Volume was made up to the mark with methanol
to get a concentration of 50 pg/mL of OXY and TET. This
solution was further used for the estimation of OXY and TET
both.

Optimization of Chromatographic Parameters

Chromatographic separation was achieved using Agilent,
Empower3 HPLC. Mobile phase consisted of mixture of (Add
2 mL TEA in 1000 mL milli-Q-water pH adjusted to 3 with
OPA previously filtered through 0.45 um PVDF filter in a
bottle): Acetonitrile (30:70 v/v). The column used was Inertsil C
(250* 4.6 mm, Sum). Flow rate was set at | mL/min. Injection
volume was 20 uL and chromatogram was recorded at 215
nm. All chromatograms were was processed and integrated
using Empower software. Chromatogram of OXY and TET
is shown in Figure 3.

System Suitability Parameters

Theoretical plates, tailing factor and resolution r were selected
as system suitability parameters (SSP). The value determined
for the selected parameters is shown in Table 1.

Validation of Developed Analytical Method

The developed analytical method was subjected to evolve
various parameters by adopting methodology proposed in
ICH guideline.?*28
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Figure 3: Chromatogram of TET and OXY
Table 1: System suitability data of OXY and TET at 215 nm (n = 3)

and flask was sonicated for 20 minutes. The flask was shaken Parameter oxY TET
and volume was made up to the mark with methanol to get ~ Tailing factor (<2) 1.35 1.35
a concentration of 500 ug/mL of OXY and TET. 5 mL of  Theoritical plates (> 2000) 8274 3865
aliquot was taken and transferred to volumetric flask of S0 mL  Resolution (>2) 8.9
Table 2: Calibration Data of OXY and TET at 215 nm

Conc. TET Conc. OoxY

(ug/mi) Mean = S.D %RSD (ug/mL) Mean = S.D %RSD

5 66390 + 75.27 0.11 5 211485+ 851.75 0.27

25 294991 + 1157.42 0.39 25 946040 + 1308.79 0.13

50 581753 +477.77 0.08 50 1890857 + 694.97 0.03

75 863357 + 1853.96 0.21 75 2809793 + 1566.29 0.35

100 1134774+ 1516.04 0.13 100 3718206 £ 6726.41 0.18
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Linearity

Linearity was established by injecting five different dilutions
of OXY and TET solutions covering the concentration range
of 5-100 pg/mL (5, 25,50,75,100 75 pg/mL) individually, each
20 pL. The experiment was repeated six times. Area and
corresponded concentration of OXY and TET were recorded.
Correlation coefficient (r?) was also determined. Result of the
studies are shown in Table 2.

Precision

Precision of the developed analytical method was determined
by performing interday and intraday variation in peak area
of OXY and TET for three selected concentration (25ug/mL,
50pug/mL, 75 pg/mL) from linearity experiment. Intraday
variation was determined by recording peak area of OXY
and TET in standard solutions of OXY and TET six times
in a day while those were determined for six days, once in a
day, to determine interday precision. The data set obtained
for each concentration was subjected to statistical treatment
to determine mean and %RSD. The results of the studies are
shown in Tables 3 and 4.

Accuracy

Accuracy is the closeness of the test results obtained by the
method to the true value. To study the accuracy, 20 Tablets were
weighed and powdered and analysis of the same was carried
out. Recovery studies were carried out by addition of 50 % (12.
pg/mL), 100 % (25 pg/mL) and 150 % (37.5 pg/ml) of OXY
and TET to the synthetic mixture taking into consideration

percentage purity of added bulk drug samples. The Amount
of OXY and TET recovered was calculated and recorded as
% recovery in Tables 5 and 6.

Limit of Detection (LoD) and Limit of Quantitation (LoQ)

LoD and LoQ of the developed method were determined
initially by visual observation by noting signal to noise ratio
(S/N), while selecting concentrations for linearity experiments.
S/N for LoD was considered as 3, while that for LoQ was
considered as 10. Later, LoD and LoQ were determined from
the line equation, by adopting formula give below:
Limit of Detection (LoD): 3.3 x o/S
Limit of Quantification (LoQ): 10 x ¢ /S
Where, ¢ = Standard deviation of the y- intercept, S = Slope
of calibration curve (m).

Repeatability

Repeatability was established by determining the assay of
three standard preparations and sample preparation under
same conditions. The repeatability was expressed in terms of
relative standard deviation (RSD).Results for repeatability is
shown in Table 7.

Robustness

A robustness study was carried out by changing flow rate by
10%. (i.e. 1.1 mL/min and 0.9 mL/min), an organic component
in the mobile phase by + 2 % and flow rate by 1%. The effects
of changes in chromatographic response were recorded. The
result of robustness study is shown in Table 8.

Table 3: Intraday precision of OXY and TET

Conc. TET Conc. oxY

(ug/mi) Abs £S.D %RSD (ug/ml) Abs £S.D %RSD

25 294991 £ 1157.42 0.39 25 946040 + 1308.79 0.13

50 581753 +£477.77 0.08 50 1890857 + 694.97 0.03

75 863357 + 1853.96 0.21 75 2809793 + 1566.29 0.35
Table 4: Interday precision of OXY and TET

Conc. TET Conc. oxY

(ug/ml) Abs £8.D %RSD (ug/mi) Abs £8.D %RSD

25 295517 £ 1206.55 0.40 25 948988 + 3003.59 0.31

50 585138 +1526.13 0.26 50 1899225+ 3043.04 0.16

75 865613 +4369.95 0.50 75 2856132+ 21810.04 0.76

Table 5: Accuracy of TET (n = 3)
Sample conc. Std. added Total conc. of TET ~— Amt. Mean %

%Level (ug/mL) (ug/mL) (ug/mL) recovered (ug/ml) Recovery = S.D %RSD

50% 25 12.5 7.5 373 99.66+0.524934 0.52

100% 25 25 50 49.7 99.56+0.471405 0.48

150% 25 37.5 62.5 62.3 99.73+0.899383 0.90

Table 6: Accuracy of OXY (n=3)
Sample conc. Std. added Total conc. of TET ~ Amt. recovered Mean %

%Level (ug/mL) (ug/mL) (ug/mL (ug/ml) Recovery £S.D %RSD

50% 25 12.5 7.5 37.2 99.35 + 0.10403 0.10

100% 25 25 50 50.06 100.2+0.216025 0.21

150% 25 37.5 62.5 62.4 99.8 +0.852447 0.85
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Assay

From the calibration curve, the line equation was constructed
using the least square regression analysis. Amount of OXY
and TET present in table was calculated from line equation
using area of peak corresponded to OXY and TET. Results
are shown in Table 9.

RESULTS AND DISCUSSION

TET and OXY was determined by RP-HPLC method using
column and optimized mobile phase

Figure 3 showed the chromatogram of TET and OXY in
selected mobile phase. The Retention times of OXY and TET
are 13.72 min and 2.62 min respectively

System suitability parameter, which is tailing factor,
theoretical and plates and resolution, were determined from

and TET respectively. As the value for %RSD was very low,
it may confirmed that method was precise.
Accuracy studies were carried out at three different level,
i.e. 50,100, and 150%. Concentration of the sample solution
selected was 25 pg/mL for both TET and OXY. Results of
accuracy studies are shown in Tables 5 and 6

LoD and LoQ values were determined to establish the
sensitivity of the developed analytical method for OXY and
TET. LoD was found to 0.26 pg/mL and 0.19 pg/mL for TET
and OXY respectively. LoQ was found to 0.79 pg/mL and
0.62 ug/mL for TET and OXY, respectively

Repeatability was performed by injecting OXY and TET for
selected concentration, 50 pg/mL. The results are shown in Table 7.
Robustness was determined initially, by incorporating

the peak of TET and OXY, shown in Table 1. All selected
parameters were within the permitted value that indicates that 1200000
the system is suitable for the operation of method. 1000060 1
Linearity range for OXY and TET were 5-100pg/mL, (r2 A 800000 -
=0.99) and (r 2 = 0.99), for TET and OXY respectively. The T 600000
linear regression equations are Y = 11268 x +13561 for TET . 400000 y = 11268 + 13561
and Y36986x+ 28975 for OXY. 200000 | s
The correlation coefficient value for plot of concentration . . | .
of OXY and TET was found approaching 1.0, which ensured 0 20 20 50 20 100 120
the linearity of area for the concentration range selected for Concentration
the studies. Calibration curves for TET and OXY are shown Figure 4: Calibration Curve of TET at 215 nm
in Figures 4 and 5 respectively. Linearity graph of OXY and
TET is shown in Figures 6.
Precision of the developed method was established for :Zggggg
OXY and TET by performing while performing intraday and 3000000
interday analysis. The results, in Tables 3 and 4, showed that A 2500000
percentage RSD value for all three selected concentrations was r 2000000
within the recommended limit. Intraday precision were found : 1500000 v = 36986x + 28975
to be 0.08 —0.39 and 0.03 -0.35% RSD and interday precision 1000000 R?=0.9999
was found to 0.26 — 0.40% RSD and 0.16 - 0.31%RSD for OXY .
Table 7: Repeatability of OXY and TET (n = 6) 0 20 10 60 80 100 120
Drug Name  Conc. (ug/ml) — Mean + S.D % RSD Concentration
TET >0 S81753 = 477.77 0.08 Figure 5: Calibration Curve of OXY at 215 nm
oxyY 50 1890857 + 694.97 0.03
Table 8: Robustness data of OXY and TET (n=3)
Parameter TET oxy
Area = S.D %RSD Area = S.D %RSD
pH 2.8 582928 +1231.71 0.21 1895966 +2081.34 0.10
32 586384 +2492.18 0.42 1903976 + 1461.54 0.07
Organic +2% 599162 + 506.63 0.08 1898301 + 1353.59 0.07
Solvent 2% 597651 + 641.28 0.10 1893200 + 524.53 0.02
Flow Rate 0.9 629633 + 4603.257 0.73 2114087 + 34269.43 1.62
(mL/min) 11 556699 = 3704.052 0.66 1667623 + 24305.42 1.45
Table 9: Assay of OXY and TET (n=3)
Label Amount
API Claim (mg) Obtained (mg) (%)Mean Conc.+ S.D % RSD
oxXY 450 mg 455 mg 101 +£0.20 0.20
TET 450 mg 448 mg 99.6 + 0.28 0.28
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Figure 6: Linearity Graph of OXY and TET

deliberate small alteration in selected chromatographic
parameters. The results showed that minor changes in selected
chromatographic parameters did not affect the peak area.
Assay of OXY and TET was performed from tablet. Results
showed that tablet contained 455 mg of OXY and 448 mg of
TET. Result for assay of OXY and TET is shown in Table 9.

CONCLUSION

The proposed HPLC method was successfully developed
and validated as per ICH guideline (Q2) R1 . The method
is very simple and selective as OXY and TET were well
separated, which makes it especially suitable for routine
quality control analysis work. Thus, the proposed method
was applied for simultaneous estimation of OXY and TET in
formulation.
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