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ABSTRACT

A simple, fast, accurate, precise, method has bd®reloped for the simultaneous estimation of Amddrox
hydrochloride and Desloratadine in pure and tabtiisage form by reversed-phase high performanceddliqu
chromatography. The separation was carried out g Rhenomenex column, using mobile phase consisfiag o
mixture of acetonitrile: potassium dihydrogen ogthosphate buffer in the ratio 25: 75 and pH adjdste 3.9
using orthophosphoric acidThe flow rate was adjusted to 1 ml/min. the UVedidn was carried out at a
wavelength of 270 nm. The retention time of Ambrbydrochloride and Desloratadine was found to bé #in
and 6.6 min respectively. Linear response obtafoedmbroxol hydrochloride was in the concentratirange 3-15
pg/ml (¢ = 0.999) and Desloratadine in the range 0.2-1 pgfrh= 0.999). The relative standard deviation in the
tablets was found less than 2% for six replicafBlse method was validated according to ICH guidaimgth
respect to linearity, precisiodimit of detection, limit of quantitation, accuracyuggedness, and robustness. Thus,
proposed method can be successfully applicablee¢@harmaceutical preparation containing the abowentioned
drugs without any interference of excipients.
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INTRODUCTION

Ambroxol hydrochloride (AMB) is chemically trans{2-amino-3,5-dibromobenzylamino)-cyclohexanol is a
secretolytic agent used in the treatment of traditeachitis, emphysema with bronchitis pneumocdajashronic
inflammatory pulmonary conditions, bronchiectabigmnchitis with bronchospasm asthma [1]. It is@éfi in IP and
BP [2, 3]. Literature survey also reveals, HPLC, [Wtra Performance Liquid Chromatography (UPLG),
Spectrophotometri@] and HPTLC [7] methods for determination of AMBth other drugs.

Desloratadine (DES) is chemically 8-chloro-6,11ydito-11-(4-piperdinylidene)-1 benzo [5, 6] cyclohepta [1, 2-
b] pyridine. It is used for the relief of perennalergic rhinitis and for the symptomatic treatrneh pruritus and
urticaria associated with chronic idiopathic urtiaa[8]. Desloratadine is not official in any phaoopoeia.
Literature survey reveals HPTL[R] and spectrophotometrid0,11] methods for the determination of DES.
Literature survey also reveals RP-HPLC [12,13] rodthfor determination of DES with other drugs.

The combined dosage forms of AMB and DES are aviglan the market for the treatment of chronic asthand
chronic bronchitis. No official method is availabler the simultaneous estimation of AMB and DEStliir
combined dosage forms. Hence, it has driven thkoasitto develop a method which is new, simple, ipesand
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accurate for the simultaneous determination of kibilgs in their pharmaceutical dosage forms. Themital
structure of ambroxol and desloratadine is giveRignl.
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Fig 1 The chemical structure of Ambroxol and Deslaxtadine
MATERIALS AND METHODS

Chemicals

Active pharmaceutical ingredients of AMB and DESeveeceived as gift samples from East India Phagniieals,
Kolkata and Sang Rose Laboratories Pvt. Ltd Makelili, respectively. Methanol (HPLC grade), potassiu
dihydrogen orthophosphate (AR), ortho phosphorid §&R) and water (HPLC grade) were procured frorarsk
Chemicals, India. Tablet containing AMB and DES:(33ng) were procured from local pharmacy retadsfDyl-
AX manufactured by Ajanta Pharmaceuticals).

Equipment and chromatographic conditions

The HPLC system used was a Shimadzu HPLC systeippaguwith a Rheodyne injector (20 pl) and UV deiec
Chromatographic separation was carried isocragiedlfoom temperature with gdPhenomenex column (250 mm
x 4.6 mmi.d., 5 um). The mobile phase consisteakcetonitrile and potassium dihydrogen orthophosphaffer in

the ratio 25: 75, pH adjusted to 3.9 using orthgpihoric acid The mobile phase was premixed and filtered through
a 0.45 um nylon filter and degassed. The injectiolume was 20 ul and eluted at a flow rate of 1mmim/ The
detection wavelength was 270 nm.

Preparation of standard stock solution

Standard stock solutions (100 pg/ml) of AMB and DE&e prepared by dissolving accurately weigheanOof
each drug separately in mobile phase in 100 minaetuc flask and filtered through 0.45u nylon filt& he working
standard solutions of these drugs were furthetetilwith mobile phase to get required concentragibAMB (9
pg/ml) and DES (0.6 pg/ml).

Preparation of tablet solution

20 Dyl Ax tablets (Avrg weight 0.143g) each contagn75mg and 5 mg of Desloratadine was ground ia fme
powder using a clean glass mortar and pestle. Bbpnt weight of tablet powder 0.178 is transferiredo 100ml
volumetric flask dissolved in 10 ml HPLC grade naatbl, sonicated for 30 mins and made up to 100rth wi
methanal Further dilutions were made so as to get thd inhution made with mobile phase, contained 75 &nd
png/ml of AMB and DES respectively.

Method validation
The method of analysis was validated as per themewendations of ICH for the parameters like linggaaccuracy,
limit of detection, limit of quantitation, intra-giaand inter-day precision, repeatability and robess [14, 15].

To establish the linearity, a series of dilutioasging from 3-15 pg/ml for AMB and 0.2-1 pg/ml fDES were
prepared separately and calibration graph wasegldietween the mean peak area Vs respective coatbemtand
regression equation was derived.

The ICH guideline defines specificity as the apilio assess unequivocally the analyte in the poesef

components that may be expected to be present,asuchpurities, degradation products, and matrixponents.
For this diluent was used as blank. Standard anmpleawere prepared as per test procedure, and etidok the

interference of blank with the analyte peak. In ¢hse of assay, demonstration of specificity rexguthat it can be
shown that the procedure is unaffected by the ppesef impurities or excipients.
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The accuracy refers to the correctness of a singdasurement. Accuracy is determined by comparirg th
measurement against the true or accepted valueadheacy of the method was studied by recovergmxents.
The recovery experiments were determined at theeeld, via 50%, 100% and 150% of the selected curateon.
Test solutions were injected in 6 times for eactkesand the assay was performed as per the testotheThe
results are reported in term of percent recovery.

Precision of estimation of AMB and DES by proposedthod was ascertained by different levels, i.ethoe
system, inter-day and intra-day. Repeatability wtaslied by carrying out system precision and meth@tision.
System precision was determined with six repliadtstandard mixture and method precision was fomtdation
mixture. Intra-day precision of the developed mdthas evaluated by analyzing samples of 100% cdratem in
triplicates on same day. Inter-day precision waemigined from the same concentration for three ecutive days.
The relative standard deviation (% RSD) was deteedhito assess the precision of the assay and ifowad to be
not more than 2.0 %.

The limit of detection (LOD) and limit of quantitah (LOQ) was calculated for the proposed methokickvwas
based on the standard deviation of the y interegpt the slope of the calibration curves. LOD andQL®ere
calculated using following formulae: LOD= 3.3(SD)48d LOQ= 10(SD)/S. Where, SD = standard deviatibn
response (peak area) and S = slope of the cabbratirve.

To evaluate robustness of a HPLC method, few pammavere deliberately varied. The parameters dedu
variation of flow rate + 0.2, pH of mobile phas®2 andwave length £ 2 nm units.

To check the system suitability, six replicate aiens of mixed standard solution were injected padameters
such as, resolution, capacity factor, tailing factieoretical plate, and asymmetry factor of tleaks were
calculated.

RESULTS AND DISCUSSION

The proposed method for simultaneous estimatiorABB and DES in bulk as well as in pharmaceutical
preparation was found to be simple, accurate, aoar® and rapid. The method was validated as perl@H
guidelines.

To optimize the RP-HPLC parameters, several mqilikesse compositions were tried. A satisfactory s&jmar and
good peak symmetry was found in a mixture of ad&ittnand potassium dihydrogen orthophosphatedstiff the
ratio 25: 75, pH adjusted to 3.9 using orthophosighercid, at a flow rate of 1 ml/min. The optimumavelength for
detection was set at 270 nm at which much betterctir responses for both drugs were obtained. rétesntion
time for AMB and DES was found to be 4.3 min an@l ®in respectively.

System suitability testing
To know reproducibility of the method, system shility test was employed to establish the paranseseich as
retention time, tailing factor, etc. The result$adbed for system suitability are summarized inl&ab

6000000 6000000
5000000 y =32787x + 16494 5000000 y = 32787x + 16494
R2=0.999 R?=0.999
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
0 T 1 O T 1
0 5 10 15 20 15 20
Fig 2 (a) Linearity graph of ambroxol Fig 2 b) Linearity graph of desloatadine
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Linearity

AMB and DES showed a linearity of response betw&és pg/ml and 0.2-1 pg/ml with a correlation camééht of
0.999 and 0.999 respectively. The results obtafoedinearity of AMB and DES is summarized in Taldleand
represented in Fig 2 (a) and Fig 2 (b).

Limit of Detection (LOD) and Limit of Quantitation (LOQ)

The sensitivity of method is described in term$ ©D and LOQ. LOD and LOQ values for AMB were foutadbe
0.20 pg/ml and 0.60 pg/ml and that for DES werentbto be 0.02 pg/ml and 0.07 pg/ml respectivelye Tésults
of LOD and LOQ studies are shown in Table 1.

Precision
The precision of this method was determined byaiday and inter-day precision. The % RSD was fdesd than
2; this indicates that the method is precise. Bselts of precision studies are shown in Table 1.

Repeatability
The experimental values obtained for the repeatialnf AMB and DES in samples is presented in Taklelhe
result obtained shows % RSD < 2, indicating gogubagability of method.

Table 1 Method validation and system suitability paameters

Parameter AMB DES

Linearity range 3-15 pg/ml  0.2-1 pg/ml
Correlation coefficient (r) 0.999 0.999
Limit of detection 0.20 pg/ml 0.02 pg/m|
Limit of quantitation 0.60 0.07
Precision Inter-day (% RSD) 0.12 0.30

Intra-day (% RSD) 0.16 0.12
Retention time (min) 4.3 6.6
Tailing factor 1.162 0.357

Accuracy

The accuracy was evaluated by the recovery of AMB BES at three different levels (50, 100 and 150 Phe
percentage recovery was found to be 100 % and && ®%MB and DES respectively, % RSD was found tddss
than 2, ensuring that the method is accurate. &balts of accuracy studies are shown in Table 2.

Robustness
Robustness of the method was carried out by deliblsr made small change in the flow rate + 0.2,gfHnobile
phase + 0.2 andave length + 2 nm unit§.he results of robustness studies are shown iteab

Table 2 Results of recovery study of AMB and DES

Label claim

Formulation (mg/tab) Amount added (%) | Total amount added (mg)| % Recoverg SD | % RSD

AMB 75 mg 50 % 0.095 100.29 + 0.52 0.520
100 % 0.190 99.68 + 0.06 0.065
150 % 0.286 99.430.17 0.174

DES 5 mg 50 % 143 99.7220.84 0.838
100 % 2.86 99.33+0.23 0.221
150 % 4.29 99.3%0.20 0.203

Average of six determinations, SD is standard dmnaand % RSD is relative standard deviation

Table 3 Result of repeatability study of AMB and DES

Parameter System precision Method precision
AMB DES AMB | DES
Mean 2959589 206205.8 2958286 205910
SD 4879.59| 240597, 3511.10 619.73
% RSD 0.164 0.116 0.118 0.30

Average of six determinations, SD is standard dmnaand % RSD is relative standard deviation

Specificity
Specificity was observed that the excipients presethe formulation and diluents did not interfeviéh detection
of AMB and DES.
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Table 4 Result of robustness study

Parameter Variation sD % RSD
AMB DES AMB | DES
Flow rate (ml/min} 0.2 0.8 0.165 0.0086| 0.374 0.13
1.0 0.042 0.0323| 0.096 0.49
1.2 0.0539 | 0.023 1.304 0.35
pH+0.2 3.7 0.0122 | 0.0299| 0.282 0.4§
3.9 0.0849 | 0.0437| 0.020 0.64
4.1 0.0296 | 0.0383| 0.682 0.5
Wavelength(peak area) 268 4839.85 529.987 0.163 570
270 3113.87] 226.89| 0.190 0.3
272 5499.65 619.73| 0.10p 0.1]

oW ONR~O

Average of six determinations, SD is standard d®riaand % RSD is relative standard deviation

Table 5 Result of assay of tablet formulation

Scholar Research Library

Formulation Label claim | Amount found | % Label claim
(mg/tab) (mg) (Mean £ SD)
AMB 75 mg 75.10 mg 100.1¥0.12
DES 5 mg 4.96 mg 99.880.14
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Fig 3 RP-HPLC chromatogram of standard ambroxol anddesloratadine
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Fig 4 RP-HPLC chromatogram of ambroxol (RT 4.4) anddesloratadine (RT 6.6) in tablet
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Label claim recoveries from tablets

The proposed method was evaluated in the assagrofmercially available tablets containing AMB (75 yvand
DES (5 mg). Six replicate determinations were edrrout on an accurately weighted amount of the guided
tablets equivalent to 0.190 mg of AMB and 2.86 m®BS. The results of label claim studies are shaowhable 5.
Chromatogram of the sample is shown in Fig 3 agd4Fi

CONCLUSION

All these factors lead to the conclusion that theppsed method is accurate, precise, simple, sensitigged, and
rapid as per the guidelines prescribed by ICH, @aridbe applied successfully for the estimation bfBAand DES
in pharmaceutical formulations without interfererasel with good sensitivity; hence it can be useadtie routine
analysis in quality control department.
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