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ABSTRACT 
Simple, precise, rapid, accurate, specific and sensitive first order derivative spectroscopic 
method has been developed for the estimation of Olopatadine hydrochloride and Ambroxol 
hydrochloride in their synthetic mixture. The wavelength maxima for Olopatadine hydrochloride 
and Ambroxol hydrochloride are 299.20 nm and 307.40 nm respectively. For the first order 
derivative spectroscopic method, the Zero crossing points (ZCPs) for Olopatadine hydrochloride 
and Ambroxol hydrochloride were obtained at 299.80 nm and 307.20 nm respectively in the 
distilled water using Shimadzu 1800 UV- visible double beam spectrophotometer. The proposed 
method was successfully utilized for the determination of Olopatadine hydrochloride and 
Ambroxol hydrochloride in their synthetic mixture, with good linearity, high percentage of 
recovery and acceptable precision. Different analytical validation parameters like linearity, 
accuracy, precision, limit of detection and limit of quantification were determined according to 
International Conference on Harmonization ICH Q2 (R1) guidelines. 
KEYWORDS: Olopatadine hydrochloride, Ambroxol hydrochloride, First order derivative 
spectroscopic method, ICH Q2 (R1) guidelines, Zero crossing points (ZCPs), Wavelength 
maxima. 
 

INTRODUCTION 

CDSCO has approved Olopatadine HCl (5mg) and Ambroxol HCl (30mg) tablets on 5th of 

March 2010. The suggested indication for the above combination is “For the management of 

cough in adult patients only”. No marketed formulation is available for this combination till date. 

Olopatadine hydrochloride (OLO), chemically, 2-[(2Z)-2-[3-(dimethylamino)propyl-idene]-9-

oxatricyclo, pentadeca-1(11),3(8),4,6,12,14-hexaen-5-yl]acetic acid hydrochloride [1] is an 

antiallergic and antihistaminic drug mostly recommended for the treatment of eye allergies and 

for that it is mostly available as an eye drop formulation. It is also used in allergic rhinitis for 

which it is available as a nasal spray. There is a reported evidence that olopatadine is an effective 

antihistaminic which can be used as an antitussive drug by inhibiting the secretion of substance 
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P.[2-7] Ambroxol hydrochloride (AMB), 
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widely used for the treatment of cough and other respiratory infections either alone or in 

combination with the antihistaminic drugs since many years. 

these two drugs can be for the treatment of cough (AMB) 

other respiratory allergies (OLO).

 

OLO is official in USP 33 – NF 28 

AMB is official in IP 2010 [8], BP 2011 

include potentiometric titration. 

UV spectro photometric and chromatographic methods are available for estimation of both the 

drugs either alone or in combin

ongoing referencing work, I have not come across any reported analytical method for 

simultaneous estimation of both the drugs from their combined dosage form or synthetic mixture.

So objective of the present work is to develop a UV spectroscopic method for the simultaneous 

estimation of both the drugs and to validate the developed method for various parameters as per 

ICH guidelines [14]. 
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synthetic mixture with their appropriate proportion are as follows:

Table 1: Ingredients used for preparation of synthetic mixture

Ingredient

Olopatadine hydrochloride

Ambroxol hydrochloride

Lactose monohydrate

Cross-carmellose sodium

Magnesium stearate
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Ambroxol hydrochloride (AMB), chemically,trans-4-[[(2-amino

phenyl)methyl]amino] cyclohexanol hydro-chloride [8] is a bromhexine derivati

widely used for the treatment of cough and other respiratory infections either alone or in 

combination with the antihistaminic drugs since many years. [9-13] So the rationale of combining 

these two drugs can be for the treatment of cough (AMB) associated with allergic rhinitis and 

other respiratory allergies (OLO). 

  

 

 

 

  

NF 28 [17]and the official method of its analysis include RP

, BP 2011 [15] and EP 5.0 [16] and official method of its analysis 

include potentiometric titration. Based on literature review [18-36], we can say that

UV spectro photometric and chromatographic methods are available for estimation of both the 

drugs either alone or in combination with other drugs. But till date, during the course of my 

ongoing referencing work, I have not come across any reported analytical method for 

simultaneous estimation of both the drugs from their combined dosage form or synthetic mixture.

of the present work is to develop a UV spectroscopic method for the simultaneous 

estimation of both the drugs and to validate the developed method for various parameters as per 

ere is no marketed formulation available for the combination in India, the estimation of 

OLO and AMB will be carried out using the synthetic mixture. The excipient

synthetic mixture with their appropriate proportion are as follows: 

Table 1: Ingredients used for preparation of synthetic mixture

Ingredient mg/tablet Category 

Olopatadine hydrochloride 5 API 

Ambroxol hydrochloride 30 API 

Lactose monohydrate 202.5 Diluent 

carmellose sodium 10 Disintegrant 

Magnesium stearate 2.5 Lubricant 

Total amount = 250 mg 
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MATERIALS AND METHODS 

Instruments and Apparatus: 

Shimadzu UV-1800, UV-Visible double beam Spectrophotometer with matching pair of 1 cm 

quartz cuvettes (Shimadzu Corporation, Kyoto, Japan). The spectral bandwidth is 0.5 nm., 

Shimadzu AUX-220, Electronic analytical balance, Sonica Ultrasonic Cleaner, sonicator, 

Whatman filter paper no.41, Volumetric flasks of 10, 25, 50 and 100 ml capacity (Borosil), 

Beakers of 50, 100 and 250 ml capacity (Borosil), Pipettes of 1, 2, 5 and 10 ml capacity 

(Borosil), Measuring cylinder of 10, 50 and 100 ml capacity (Borosil). 

Chemicals and Reagents: 

Reference standard of Olopatadine Hydrochloride was procured from Zydus Healthcare Pvt. 

Ltd., Ahmedabad, Reference standard of Ambroxol Hydrochloride was procured from Bombay 

Tablets Pvt Ltd., Gandhinagar, Double distilled water, All other chemicals like Lactose 

monohydrate, Crosscarmellose sodium, Magnesium stearate and Isopropyl alcohol, used for the 

synthetic mixture, were of analytical reagent grade. 

Preparation of solutions:  

Selection of solvent:  

OLO was freely soluble in distilled water. AMB was sparingly soluble in distilled water but 

became completely soluble when ultrasonicated for 2 minutes. So distilled water was selected as 

a solvent because both, OLO and AMB showed optimum solubility in it.  

Preparation of standard stock and diluted solutions of Olopatadine hydrochloride for 

estimation of wavelength maxima and zero crossing point: 

OLO (10 mg) was accurately weighed and transferred to a 10 ml volumetric flask and diluted 

with distilled water to produce 1000 μg/ml stock solution of OLO. From the above stock 

solution, 2.5 ml aliquot of the solution was taken in a separate 25 ml volumetric flask and 

volume was adjusted to the mark with distilled water to produce 100 μg/ml stock solution of 

OLO and Labeled as Standard Solution1 (SS1U). Zero order overlain spectra for OLO were taken 

in the range of 10-30 μg/ml (10, 15, 20, 25 and 30 μg/ml) using the SS1U. Each of the solution 

was scanned between 200 – 400 nm at a Fast scanning speed. It showed wavelength maxima at 

299.20 nm. All the Zero order overlain spectra were then converted to their respective 1st order 

Derivative Spectra using the inbuilt software and Zero Crossing point (ZCP) of OLO  was 

obtained, which was found to be at 299.80 nm. 

Preparation of standard stock and diluted solutions of Ambroxol hydrochloride for   

estimation of wavelength maxima and zero crossing point: 
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AMB (50 mg) was accurately weighed and transferred to a 50 ml volumetric flask and diluted 

with distilled water to produce 1000 μg/ml stock solution of AMB. From the above stock 

solution, 15 ml aliquot of the solution was taken in a separate 25 ml volumetric flask and volume 

was adjusted to the mark with distilled water to produce 600 μg/ml stock solution of AMB and 

Labeled as Standard Solution 2 (SS2U). Zero order overlain spectra for AMB were taken in the 

range of 60-180 μg/ml (60, 90, 120, 150 and 180 μg/ml) using the SS2U. Each of the solution was 

scanned between 200 – 400 nm at a Fast scanning speed. It showed wavelength maxima at 

307.40 nm. All the Zero order overlain spectra were then converted to their respective 1st order 

Derivative Spectra using the inbuilt software and Zero Crossing point (ZCP) of AMB was 

obtained which was found to be at 307.20 nm. 

Preparation of the Beer’s – Lambert’s curve for Olopatadine hydrochloride and Ambroxol 

hydrochloride: 

OLO (5 mg) and AMB (30 mg) were accurately weighed and transferred to a 50 ml volumetric 

flask, dissolved in sufficient quantity of distilled water and then diluted to the mark with distilled 

water. The solution contains 100 µg/ml of OLO and 600 µg/ml of AMB (SS3U). From the SS3U, 

aliquots of 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml and 3.0 ml were transferred in a series of 10 ml 

volumetric flasks and the volume was adjusted to the mark with distilled water to give the 

concentration of 10, 15, 20, 25 and 30 µg/ml for OLO and 60, 90, 120, 150 and 180 µg/ml for 

AMB. Absorbances of each of the above solutions were measured at 299.80 nm (ZCP of OLO) 

and 307.20 nm (ZCP of AMB). Beer’s - Lambert’s curves were plotted for OLO and AMB at 

299.80 nm and 307.20 nm. The straight line equations and correlation coefficients for OLO and 

AMB were determined.  

Preparation of sample solution:  

Preparation of synthetic mixture: OLO (5 mg) and AMB (30 mg) were accurately weighed and 

transferred to a glass mortar where in both the active drugs were mixed with sufficient quantities 

of Lactose monohydrate (81%), Crosscarmellose sodium (4%) and Magnesium stearate (1%) to 

formulate the synthetic mixture of OLO and AMB (Table 1).  

All the ingredients (Active + Inactive) were properly triturated in the glass mortar to get the 

homogeneous synthetic mixture. All the contents were then transferred to a 50 ml volumetric 

flask, dissolved in sufficient quantity of distilled water and then diluted to the mark with distilled 

water. The contents of the flask were sonicated in an Ultrasonicator for 15 minutes to get 

optimum dissolution of the active ingredients. The solution was filtered using Whatman filter 

paper no.41 and first few drops of filtrate were discarded. 
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Method validation: 

Linearity and Range (n=5): 

The linearity response was determined by analyzing 5 independent levels of calibration curve in 

the range of 10-30 µg/ml (10, 15, 20, 25 and 30 μg/ml) for OLO and 60-180 µg/ml (60, 90, 120, 

150 and 180 μg/ml) for AMB. The calibration curve of absorbance against concentration was 

plotted. Correlation coefficient and regression line equations for OLO and AMB were calculated. 

Linearity range was established through consideration of necessary practical range and according 

to each drug concentration present in the pharmaceutical product, to give accurate, precise and 

linear results. 

Accuracy (n=3):  

It was carried out to determine the suitability and reliability of the proposed method. Accuracy 

was determined by calculating the % recovery of OLO and AMB from the synthetic mixture by 

the standard addition method in which, known amounts of standards samples of OLO and AMB 

at 50%, 100% and 150% levels were added to the pre-analysed samples. The recovered amounts 

of OLO and AMB were calculated at each level and % Recovery was reported. 

Precision: 

Repeatability (n=6):  

For the repeatability study, the SS3U was utilized. From the SS3U, aliquot of 2.0 ml was 

transferred to a separate 10 ml volumetric flask and diluted up to mark with distilled water such 

that it gives the concentration of 20 µg/ml of OLO and 120 µg/ml of AMB. The absorbance of 

the solution was measured at 299.80 nm and 307.20 nm. The procedure was repeated six times 

and % CV was calculated. 

Intraday Precision (n=3):  

From the SS3U, aliquots of 1.0 ml, 2.0 ml and 3.0 ml were transferred to separate 10 ml 

volumetric flasks and diluted up to the mark with distilled water to give the concentration of 10, 

20 and 30 µg/ml for OLO and 60, 120 and 180 µg/ml for AMB. The solutions were analysed 

three times on the same day and % CV was calculated. 

Interday Precision (n=3):  

From the SS3U, aliquots of 1.0 ml, 2.0 ml and 3.0 ml were transferred to separate 10 ml 

volumetric flasks and diluted up to the mark with distilled water to give the concentration of 10, 

20 and 30 µg/ml for OLO and 60, 120 and 180 µg/ml for AMB. The solutions were analysed on 

three different days and % CV was calculated. 
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LOD and LOQ:  

The LOD was estimated from the set of 5 calibration curves. The LOD was calculated as, LOD = 

3.3 × (SD/Slope) Where,  

SD = Standard deviation of the Y- intercepts of the 5 calibration curves. 

Slope = Mean slope of the 5 calibration curves. 

The LOQ was estimated from the set of 5 calibration curves used to determine method linearity.  

The LOQ was calculated as, LOQ = 10 × (SD/Slope) Where, 

SD = Standard deviation of the Y- intercepts of the 5 calibration curves. 

Slope = Mean slope of the 5 calibration curves. 

 

Estimation of Olopatadine hydrochloride and Ambroxol hydrochloride in the synthetic 

mixture by the proposed method (n=5): 

The synthetic mixture of OLO and AMB was prepared. All the contents of the synthetic mixture 

were transferred to a 50 ml volumetric flask dissolved in sufficient quantity of distilled water and 

then diluted up to the mark with distilled water. The contents of the flask were sonicated in an 

Ultrasonicator to get optimum dissolution of the active ingredients. The final solution was 

filtered using Whatman filter paper no.41 and first few drops of filtrate were discarded. 2 ml 

aliquot from the above solution was transferred to the 10 ml volumetric flask and diluted to the 

mark with distilled water. The absorbance of the solution was measured using first order 

derivative spectrophotometry at the ZCP of AMB (307.20 nm) for estimation of OLO and at the 

ZCP of OLO (299.80 nm) for estimation of AMB. The concentration of each drug was calculated 

using equation of regression line. 

RESULTS AND DISCUSSION 

Both, Olopatadine hydrochloride (OLO) and Ambroxol hydrochloride (AMB) showed optimum 

solubility in distilled water so distilled water was used as a solvent throughout. Zero order 

overlain spectra of OLO were taken in the range of 10-30 μg/ml. It showed the wavelength 

maxima of OLO at 299.20 nm (Fig. 1). Similarly zero order overlain spectra of AMB were taken 

in the range of 60-180 μg/ml and it showed wavelength maxima of AMB at 307.40 nm (Fig. 2). 

Zero order spectra of both the drugs when converted to their respective 1st order derivative 

spectra, showed the ZCP of OLO and AMB at 299.80 nm and 307.20 nm respectively (Fig. 3).  

Results of the validation of the above method indicate that Lambert-Beer’s law was followed in 

the Concentration ranges of 10-30 μg/ml and 60-180 μg/ml for OLO and AMB respectively. The 

data for absorbances of OLO at 307.20 nm and absorbances of AMB at 299.80 nm are shown in 
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Table 2 and Table 3 respectively. The linearity curves for OLO and AMB are shown in Fig. 4 

and Fig. 5 respectively. Results of all validation parametes are shown in Table 5. The results of 

the accuracy study show that the percentage recoveries for OLO and AMB were found to be in 

the range of 99.60-100.90% and 99.51-100.24% respectively. The results of the precision study 

indicate that the proposed method showed good repeatability for OLO and AMB with % CV of 

0.90 and 0.36 respectively. The % CV for Intraday precision was found to be 0.53-0.94% for 

OLO and 0.20-0.62% for AMB. Similarly % CV from the interday precision data were found to 

be 0.70-1.67% and 0.31-0.94% for OLO and AMB respectively. LOD for OLO and AMB was 

found to be 0.129 and 1.476 respectively. Similarly LOQ for OLO and AMB was found to be 

0.392 and 4.472 respectively. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1:  Zero order overlain spectra for OLO (10, 15, 20, 25 and 30 μg/ml) 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  Zero order overlain spectra for AMB (60, 90, 120, 150 and 180 μg/ml) 
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Fig. 3: First order overlain spectra showing ZCP of OLO at 299.80 nm and ZCP of AMB at 

307.20 nm 

 

Table 2: Data of absorbances of OLO (10, 15, 20, 25, 30 μg/ml) at 307.20 nm 

 

 

 

 

 

 

 

 

 

 

  

ZCP of OLO 

at 299.80 nm 

ZCP of AMB 

at 307.20 nm 

Conc. of 

OLO 

(μg/ml) 

Mean response± SD % CV 

10 0.0063±0.000055 0.87 

15 0.0112±0.000089 0.80 

20 0.0163±0.000152 0.93 

25 0.0229±0.000130 0.57 

30 0.0291±0.000114 0.39 
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Table 3:Data of absorbances of AMB (60, 90, 120, 150, 180 μg/ml) at 299.80 nm 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. 4 calibration curve for OLO (10, 15, 20, 25 and 30 μg/ml) at 307.20 nm 

  

Conc. of 

AMB 

(μg/ml) 

Mean response± SD % CV 

60 0.0161±0.000110 0.68 

90 0.0249±0.000130 0.52 

120 0.0337±0.000158 0.47 

150 0.0428±0.000100 0.23 

180 0.0494±0.000055 0.11 

 

Abs 

Conc. (μg/ml) 
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Fig. 5 calibration curve for AMB (60, 90, 120, 150 and 180 μg/ml) at 307.20 nm 

 

Table 4: Data of regression analysis of OLO and AMB 

Drug 
Straight line equation of 

calibration curve 
Correlation 

coefficient (r) 

OLO y = 0.0011x - 0.0058 0.9980 

AMB y = 0.0003x - 0.0003 0.9986 

  

Table 5: Summary of validation parameters 

PARAMETER OLO AMB 
Linearity 10-30 μg/ml 60-180 μg/ml 

Accuracy (% CV) (n=3) 99.60-100.90 % 99.51-100.24 % 

Repeatability (% CV, n=6) 0.90 0.36 

Precision (% CV, n=3)  

Intraday (n=3) 
Interday (n=3) 

0.53-0.94 
0.70-1.67 

0.20-0.62 
0.31-0.94 

LOD 0.129 1.476 

LOQ 0.392 4.472 

 

Table 6: Data for the analysis of the synthetic mixture 

Drug Actual amount(mg) Amount found (mg) % Labelled claim 

OLO 5 4.91 98.20% 

AMB 30 29.61 98.70% 

 

  

Abs 

Conc. (μg/ml) 
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CONCLUSION 

First order derivative method for simultaneous estimation of Olopatadine Hydrochloride and 

Ambroxol Hydrochloride in combined dosage form was developed and validated. The method 

was found to be accurate and it is more sensitive to the smallest changes in the 

concentration.First order derivative spectroscopic method ha the advantage that it eliminates the 

spectral interference from one of the two drugs while estimating the other drug by selecting zero 

crossing point in the derivative spectra of each drug at selected wavelength. The % assay results 

of 98.20% for OLO and 98.70 % for AMB indicate that the developed method was successfully 

utilized for the estimation of OLO and AMB in their synthetic mixture. 
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