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ABSTRACT

A simple, economic, selective, precise, and aceukigh Performance liquid Chromatographic method tize
analysis of Ametoctradin in bulk and commerciahfatations was developed and validated in the preserly.
The mobile phase consists of a mixture of Methandl water in the proportion 70:30 and adjust the fwH6.0 +
0.05 with sodium hydroxide solution. This was fotmdjive a sharp peak of Ametoctradin at a retamtime of
7.865 min. HPLC analysis of Ametoctradin was carr@ut at a wavelength of 294 nm with a flow rateldf
ml/min. The linear regression analysis data for ttadibration curve showed a good linear relationshiith a
regression coefficient of 0.999 in the concentratiange of 50 ug mlto 150 pg mt. The linear regression
equation was y =2160x-495.9. The developed methasl @mployed with a high degree of precision and
degradation for the analysis of Ametoctradin. Theveloped method was validated for precision, robest,
detection and quantification limits as per the I@tidelines. The wide linearity range, sensitivithiprt retention
time and composition of the mobile phase indic#ttat this method is better for the quantificatidnfonetoctradin.
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INTRODUCTION

A survey of the literature revealed that differamalytical techniques for the assay of Ametoctradtine been
reported. Voltametric detection of the herbicide étottradin at a bismuth film electrode in no detesta
solutiorfElectroanalisis of Ametoctradin and metribuzen ignih by Adsorptiofi ,Electrochemical reduction of
Ametoctradifi , Identification of different products obtained &lgctrochemical and photochemical reduction of the
AmetoctradifiVotametric determination of Ametoctradin with amtedgenerated molecularity imprinted polymer
microsenceY Electrochemical determination of the effect ofd@d on the photochemical degradation of the
pesticide AmetoctradiVotametric determination of Herbicide Ametoctradising Mercury and silver solid
amalgam electrodPreconcentration and voltametric determination haf herbicide Ametoctradin with a silica
modified carbon paste electrddBetermination and method validation of Ametoctraéti soil by RP-HPLE
Electrochemical determination of the effect of Cepfgll) on the photochemical degradation of thetipike
Ametoctradif® .

Early, analysis of Ametoctradin in Human plasmaHBLC with fluorescence detection , HPLC determarabf
Ametoctradin polyglutamates after Low-Dose Ametadin therapy in patients with Rheumatoid arthrifigality
control of Ametoctradin by HPLC and Polarographi@ voltammetric methods for the quantitation ofNin
pharmaceuticals and plasma samples have beenhmdlis

There is however no reported HPLC method for thayesis of Ametoctradinin its technical grade andvfolations.
This is describes a validated HPLC method for thengjtative determination of Ametoctradin.
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Ametoctradin
Chemical name:1,2,4] Triazolo [1,5-a] pyrimidin-7-amine, 5-eth§octyl (IUPAC)
Empirical formula: CysHosN5
Molecular weight:275.4
The HPLC method described here is simple, sensitarel reproducible for Ametoctradin determination i
formulations with low background interference. Ateenpt has been made to develop and validate torerere,
precision and other analytical method validatiorapzeters as mentioned in various gradients. Onbadeteported
for the HPLC determination for developed basedhmuse of a C-18column, with a suitable mopikse,
without the use of any internal standard. For fdation the proposed method is suitable for themlgsis with

virtually no interference of the usual additiveseg®nted in formulations.

1.Instrumentation
HPLC Analytical column Chromolith Zorbax Extended - C18, 250mm x 4.6mm X 5u

Table- 1: Chromatographic conditions for Ametoctradn

Flow

Run Column Volume of ’ "
Stationary phase Mobile phase rate time Temp injection loop Detection Retentl_on
(ml ) | wavelength (nm) time (min)
min) (min) () (1)
Zorbax Extended - C18, Methanol and water in
250mm x 4.6mm x 5 the proportion 70: 30 1.0 15 25 20 294 7865

[l. Analytical Methodology

1. Preparation of Mobile phase

For isocratic system, prepare a mixture of Methamal water in the proportion 70:30 respectivelyx Mell, adjust
the pH to 6.0+ 0.05 with sodium hydroxide pellets. Filter throug!2 u Nylon membrane filter paper and degas
prior to use.

2. Chromatographic conditions

Separation was performed on Zorbax Extended - 238mm x 4.6mm x 5y Column. Dimethyle Sulfoxide uasd
a Diluent and Mobile phase consists of mixture athvnol and water in the proportion 70:30. Injettimlume of
20 pl was used. Mobile phase was filtered beforethsough 0.5 um Nylon membrane filter paper anghdsed
with helium purge for 10 min. The components of thebile phase were pumped from solvent reservoihéo
column at flow rate 1.0 ml mithand wavelength was setto 294 nm. The columpéeature was set at @5

[ll. Analytical methodology:

«*Preparation of Ametoctradin Standard Solution:

Weigh accurately about 20 mg of Ametoctradin wogkBtandard and transfer to a 25 ml volumetric flaskd 10
ml of diluent and sonicate to dissolve. Dilute ume with diluent and mix. Transfer 1.0 ml of dada into a 10
ml of volumetric flask and dilute to volume withetldiluent and mix.(Dilution scheme: 25mg 25.0 ml - 1 ml
/10.0 ml)

«*Preparation of Test Solution:

Weigh accurately about 80 mg of sample and trarnigfar25 ml volumetric flask. Add 10 ml of diluesntd sonicate
to dissolve. Dilute to volume with diluent and mikansfer 1.0 ml of solution into a 10 ml of volutme flask and
dilute to volume with the diluent and mix.(Diluti@@heme: 80mg- 25.0 ml-» 1 ml /10.0 ml)
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++System Suitability Solution:
Use Ametoctradin Standard working solution as systaitability solution.

«»Procedure:

Separately inject equal volumes of blank, five iegike injections of system suitability solution (Atactradin
Standard working solution). Then inject two injecis of test solution and record the chromatogr&isegard any
peak due to blank in the test solution. Calculat&k3D of five replicate injections of system suitipisolution
(Ametoctradin Standard working solution). Checkliigi factor and theoretical plates of the peak e t
chromatogram obtained witt"3njection of system suitability solution (Ametoatiin Standard working solution).

Figure-1.: Chromatogram of Ametoctradin
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Result-A Table

: Peak No Retn.Time Area Height Area % Height %
1 7.865 2640.606 203.437 100 100
Total 2640.606 203.437 100 100
Figure-2: Linearity graph of Ametoctradin standard
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Figure-3: Precision graph of Ametoctradin standard
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Figure-3: Intermediate precision graph of Ametoctradin standard
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Table -2.: Performance calculations, detection chaicteristics precision and accuracy of the proposemiethod for Ametoctradin

Parameter HPLC Method
Wavelength (nm) 294
Retention time (t) min 7.865
Linearity range (ug i) 50-150
LOD( ug miY) 0.002031
LOQ(pug mih) 0.006773
Regression equation (y=bc+a)

Slope (b) 2160
Intercept (a) 495.9
Standard deviation (SD) 1.463
Correlation coefficientf) 0.999
Relative Standard deviation (%RSD)* 0.05508
Intermediate Precision (%RSD) 0.56
Range of errors

Confidence limits with 0.05 level 2.867

Confidence limits with 0.01 level 3.768

*RSD of five independent determinations
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IV. Validation parameters
1.Forced Degradation

Table - 3: System suitability — Selectivity

Sr. No.

Area of Ametoctradin

2661.70

2602.34

2640.22

2652.85

QB [W[(N|F-

2668.58

Mean

2645.14

Standard Deviation (%)

26.17

(%) Relative Standard Deviation

0.99

Table — 4: System suitability — Forced Degradation

Sr. No. Area of Ametoctradin

2380.87

2355.66

2363.46

2373.96

A (w(N|F

2368.70

Mean

2368.53

Standard Deviation (+) 9.66

(%) Relative Standard Deviation 0.41

Table — 5 Conditions — Forced Degradation

Sample stress condition

Description of stress coriitin

Acid degradation

5N HCI heated at about °C for 10 min on a water ba

Alkali degradation

5N NaOH heated at about°C for 10 min on a water ba

Thermal degradation

105°C for 12 hours

UV degradation expose to UV-radiation for 7 days
Acid Stress % Degradation
Standard 0.213
Sample 0.218
Alkali Stress % Degradation
Standard 0.139
Sample 0.115
Thermal Stress | % Degradation
Standard 0.252
Sample 0.006
UV Stress % Degradation
Standard 0.012
Sample 0.017
2.Linearity
Table 6: System suitability - Linearity of standard
Sr. No. Area of Ametoctradin
1 2600.09
2 2638.11
3 2681.67
4 2697.00
5 2640.61
Mean 2651.50
Standard Deviation (%) 38.48
(%) Relative Standard Deviation 1.45

Table 7: Results of linearity of standard

Sample Sample )
Linearity Level | Concentration | Concentration Peak Corre[apon
; . Area Coefficient
(in %) (in ppm)
Level -1 50 50 1585.52
Level -2 75 75 2104.44
Level —3 100 100 2652.08  0.999
Level —4 125 125 3206.62
Level -5 150 150 3735.51
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3. Precision:
3.1 System Precision:

3.2Method Precision:

3.3Intermediate Precision:

Table 8: System precision

Sr. No.

Area of Ametoctradin

2382.56

2374.39

2397.79

2395.86

2355.66

2369.11

2358.48

2319.38

2346.18

BSlo|o|N|o|a|sfw|n|-

2391.16

Mean

2369.06

Standard Deviation (+)

24.78

(%) Relative Standard Deviation

1.05

Table - 9: System suitability - Method precision

Analyst — 1HPLC No.: EH/R&D/HPLC-024

Sr. No.

Area of Ametoctradin

2471.77

2522.39

2493.08

2494.58

QB (wW[N|F-

2514.37

Mean

2499.24

Standard Deviation (%)

19.87

(%) Relative Standard Deviation

0.80

Table - 10: Results of Method precision

Test Solution

% Assay of Ametoctradin

98.16

97.46

97.17

97.52

97.30

(OB |W|IN|F

97.12

Mean

97.45

Standard Deviation ()

0.38

(%) Relative Standard Deviation

0.39

Table - 11: System suitability-Intermediate precisin

Analyst — 2 HPLC No.: EH/R&D/HPLC-023

Sr. No.

Area of Ametoctradin

2407.55

2434.58

2436.08

2439.16

QA (W(N|F-

2418.61

Mean

2427.20

Standard Deviation (%)

13.57

(%) Relative Standard Deviation

0.56
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Table - 12: Results of Intermediate precision

Test Solution % Assay of Ametoctradin
1 96.58
2 97.13
3 98.32
4 98.17
5 97.21
6 96.66
Mean 97.34
Standard Deviation ) 0.74
(%) Relative Standard Deviation 0.76
Table - 13: Results of twelve test solutions of Artactradin in Zampro ™ Fungicide (six of Method precision & six of intermeliate
precision)
Analysis performed during Method precision study ByAnalyst 1 on system 1 and on column 1 on day 1
Same column % Assay of Ametoctradin
1 98.16
2 97.46
3 97.17
4 97.52
5 97.30
6 97.12
Analysis performed during intermediate precision stidy By Analyst 2 on system 2 and on column 2 on d&
Column sr. no. 015337030136 01
Test Solution % Assay of Ametoctradin
7 96.58
8 97.13
9 98.32
10 98.17
11 97.21
12 96.66
Mean of twelve samples 97.40
Standard Deviation &) 0.56
(%) Relative Standard Deviation 0.58

5.0 Robustness:
5.1.1 Change in Column Lot:
Normal Experimental Condition: Zorbax Extended - C18, 250mm x 4.6mm x 5

The system suitability criteria were found to méet pre-established acceptance criteria as pemamiadytical
Method. (Refer to Table - 13 for system suitabitigults).

Table - 14: System suitability - Robustness with Ginge in Column Lot

Area of Ametoctradin
Sr. No. -
Same column| Diff column
1 2961.76 2637.87
2 2973.53 2665.15
Mean 2967.64 2651.51
Standard Deviation (+) 8.33 19.29
(%) Relative Standard Deviation 0.28 0.73

Table - 15: Results for Change in Column Lot

Flow rate - Same column]| Diff column
Sample % Assay
Test solution 97.96 97.94
Average assay result from Method precision 97.45 A7
Mean 97.71 97.70
Standard Deviation (£) 0.36 0.35
(%) Relative Standard Deviation 0.37 0.35

5.1.2Change in Flow Rate £ 0.2 mL/minute):

(Normal Experimental Condition: 1.0ml/minute)

The system suitability criteria were found to méest pre-established acceptance criteria as pemamiadytical
Method. (Refer to Table - 15 for system suitabitigults).
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Table - 16: System suitability - Robustness with @nge in flow rate

Sr. No. Areg of Ametoctradin.
0.8mL/minute | 1.2 mL/minute
1 2802.53 2641.68
2 2834.83 2681.67
Mean 2818.68 2661.68
Standard Deviation () 22.84 28.27
(%) Relative Standard Deviation 0.81 1.06

Table - 17: Results for change in flow rate

Flow rate — 0.8mL/minute | 1.2 mL/minute
Sample % Assay
Test solution 98.25 98.92
Average assay result from Method precision 97.45 A7
Mean 97.85 98.19
Standard Deviation ) 0.57 1.04
(%) Relative Standard Deviation 0.58 1.06

5.1.3Change in Wavelength (£ 2 nm):
(Normal Experimental Condition: 294nm)

The system suitability criteria were found to méled¢ pre-established acceptance criteria as perriadytical
Method. (Refer to Table - 17 for system suitabitigults).

Table - 18: System suitability - Robustness with @nge in wavelength

Sr. No. Area of Ametoctradin
292 nm 296 nm
1 2817.89 2841.40
2 2833.93 2831.47
Mean 2825.91 2836.43
Standard Deviation () 11.34 7.02
(%) Relative Standard Deviation 0.40 0.25

Table - 19: Results for change in wavelength

Wavelength —

292 nm | 296 nm

Sample

% Assay

Test solution

97.64 98.1

Average assay result from Method precision ~ 97.45 .4®7

Mean 97.55 97.78
Standard Deviation (+) 0.13 0.46
(%) Relative Standard Deviation 0.14 0.47

5.1.4Change in composition of Mobile Phase (+ 20ml):

Table - 20: System suitability - Robustness with @nge in composition of mobile phase

Sr. No. Area of Ametoctradin
720ml:280ml | 680ml:320ml
1 2646.17 2768.32
2 2678.22 2743.04
Mean 2662.20 2755.68
Standard Deviation ) 22.66 17.87
(%) Relative Standard Deviation 0.85 0.65

Table- 21.Results for change in composition of molei phase

Composition of Methanol & water 720ml:280ml [ 680ml:20ml
Sample % Assay
Test solution 96.75 96.44
Average assay result from Method precision 97.45 A7
Mean 97.10 96.95
Standard Deviation ) 0.49 0.71
(%) Relative Standard Deviation 0.51 0.74
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Table-22: Stability of Analytical Solution

TIME Std Area | Avgstd area Splarea | AvgSpl area
ohr 2796.948 2849.965
2827.809 2812.38 2866.927 2858.44
19y 2861.187 2800.308
2778.718 2819.95 2824.583 2812.45
24 hr 2806.371 2836.101
2836.443 2821.41 2832.64¢ 2834.38
36 hr 2844.437 2858.411
2857.704 2851.07 2780.411  2819.41
48 hr 2782.763 2831.091
2788.479 2785.62 2812.754 2821.92
Mean 2818.09 2818.09 2829.32 2829.32
Standard Deviation @) 31.29 23.39 26.41 18.11
(%) Relative Standard Deviation 1.11 0.83 0.93 0.64

Table - 23: Results for solution stability

% Assay results calculated against the freshly pregred system suitability standard
Sample % Assay of Ametoctradin
0%hr 97.49
12%hr 95.67
24 hr 96.36
36 hr 94.86
48 hr 97.19
Mean 96.31
Standard Deviation &) 1.08
(%) Relative Standard Deviation 1.12

RESULTS AND DISCUSSION

The appropriate wavelength in UV region has bedacssd for the measurement of active ingredienthia
proposed method. This method was validated by difieeurve and all the other parameters were dated.

Parameters fixation:
In developing methods, systematic study of thectsfeof various parameters was undertaken by vargimg
parameter at a time controlling all other paranset€he following studies were conducted for thiggose.

a. Mobile phase characteristics

In order to get sharp peaks and baseline sepamaitithe components, carried out number of experimby varying
different components like percentage of organicsptia the mobile phase, total pf the selected mobile phase and
flow rate by changing one at a time and keepingo#iler parameters constant. The optimum conditainained
were included in the procedure proposed.

1. Detection Characteristics

To test whether Ametoctradin had been linearlyegltom the column, different amounts of Ametocinagere
taken and analyzed by the above mentioned procediiie peak area ratios of component areas wecalatdd
and the values are graphically represented in Ejghe linear fit of the system was illustratedrigally. Least
square regression analysis for the method wasedaaut for the slope, Intercepts and correlatioeffeent. The
results are presented in Table -1.

2.. Performance Calculations
To ascertain the system suitability for the proplos®thod, a number of statistical values have ba&ulated with
the observed readings and the results are recardezble-1.

3. Method validations
The UV absorption maximum for Ametoctradin was €bat 310 nm respectively. As the final detectiors waade
by the UV - absorption spectrum, each method wédatad by linear fit curve.

4.Precision

The precision of the method was ascertained segpafadm the peak area ratios obtained by actutdrdenation of
a fixed amount of sample. The percent of Relatitam@ard deviation calculated for Ametoctradinarel @esented
in Tables-7,8,9,10,11&12. The precision of the gss@as also determined in terms of intra and idegr-variation
in the peak areas for a set of sample solutionoabilated in terms of coefficient of variation (CV
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5. Interference Studies

The effect of wide range of excipients and othatitaces usually present in the formulations of Aowtadinin the
determinations under optimum conditions were ingestd. The common excipients such as colloidac@il

dioxide, ethyl cellulose, hydroxyl propyl methyllicdose, magnesium state, microcrystalline cellalpsovide have
been added to the sample solutions and injecteely iave not disturbed the elution or quantificatidrDrug. In

fact many have no absorption at thigy.

6. Analysis of Formulation

To find out the stability of the proposed methods fhe assay of formulations containing Ametocimadias
analyzed by the proposed and reference methodspidpmsed method does not differ significantly negision
from reference method. The results are recordd@ciie-3.

7.Forced degradation

There is no interference between the peaks obtaioedhe chromatograms of degradation preparatidite
degradation peaks under forced degradation aresephirated from each other. The peak purity for thoteadin
peak is passing.

Hence, the method is very precise, selective aadiipto the estimation of Assay of AmetoctradifiG 700 g/l by
HPLC and the same method is stability indicating, the degraded products are well separated from
Ametoctradinand as well from each adjacent peaks.

8.Ruggedness and Robustness

Ruggedness of the proposed method was determine@diioying out the analysis by two different anadyssing
similar operational i.e. Robustness with Chang€atumn Lot, Change in Flow rate, Change in wavelerapnd
Change in P of the Mobile phase . The results were indicatgdb CV in Tables — 13,14,15,16,17,18,19,20.
Robustness of the method was determined by cargimghe analysis at two different wavelengths ate308 nm
and 312 nm and the results were indicated by %rCVable -18.

9.Solution Stability

The stability of the solutions under study was ldithed by keeping the solution at room temperator&8 Hours.
The results indicate no significant change in assdyes indicating stability of Drug in the solvaiged during
analysis. The results are recorded in Table -23.

CONCLUSION

The method was found to be accurate and precisedasted by recovery studies close to 100 and 3 ks not
more than 2. The summery of validation parametépsaposed HPLC method is given.

The simple, accurate and precise HPLC method ®rdétermination of Ametoctradinas bulk and form hasn
developed. The method may be recommended for euatimd quality control analysis of the investigatiedg in
bulk and formulations. The analytical solution éafd to be stable up to 48 Hrs at room temperattieace, it is
concluded that the analytical method is validated @an be used for routine analysis and for stgtstudy.

REFERENCES

[1]S.Kumar,S.Tandon Spriger2014 vol-8,Issue-2,page no-1-8

[2]. A.Gomez-caballero Willey online librury)-2007 vol-6,Issue-5,page no-1-8
[3]As.Arribas,E.Berimizo, \Villey online libruy)- 2006 vol-3,issue- 5, page no. 1-10

[4] R,Selesovska,L.Bandzuchova(Taylor &Franci®004 vol-6,Issue-3,page no-1-10
[5]J.Ludivik,P.ZumarElsevier (Microchemical journg2000 vol-4,Issue-6,page no-80-86

[6] D.Sancho,M.Vega -1999-aylor &Francis-1999vol-2,Issue-6,page no-80-86A.Arranz,SF De BefeByriger-
1997- vol-5,Issue-7,page no-40-46

[7].D.Sancho,M.Vegd999Taylor &Francis- vol-6,Issue-7,page no-40-46

[8].J.Ludivik ,FRiedi Journal of electroanalyticalchemistylsevig-1998-vol-2,Issue-6,page no-80-86
[9].M.Mansour €hemospeari996- vol-5,Issue-7,page no-40-46

[10] C.Olmedo,L.deban-Electrochemitsevieri994vol-4, Issue56,page no-8-16

[11] Chorti.P, Fischer.J, Vyskocil.V, Economou.Aaigk.J ElectrochimicaActas- Elsevier. 2014

25
Pelagia Research Library



