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ABSTRACT

A simple, precise and accurate spectrophotometric method was developed for simultaneous estimation of LevoCetirizine DiHCI with
Ambroxol HCl and phenylephrine HCl in the tablet dosage form. This method was based on use of Vierordt’s method and absorption
correction method for estimation of both the drugs from tablet, readily available distilled water was used as solvent. Ambroxol HCI
(ARX), LevoCetirizine DiHCI (LCZ) and phenylephrine HCI (PER) showed maximum absorbance at 244, 231 and 273nm respectively. All
the three drugs were followed Beer,s law in the concentration range 5-50ug/ml (ARX), 5-25ug/ml (LCZ) and 5-60ug/ml (PER). Assay
of tablet was carried out and results were found 99.96% and 99.39% respectively for ARX and LCZ content dosage form while 101.23%
and 99.95% respectively for LCZ and PER content dosage form. Accuracy’s SD data were varied from 1.5167-3.6215 for ARX and
1.8818-3.8305 for LCZ and from 1.1938-2.2121 for LCZ and 0.7698-2.0016 of PER. Precision study results were found within acceptable
limit. The suitability of this method for estimation of both drugs was proved by validation. Statistical analysis data shows that the
developed method is sound under analytical condition and can be used for routine analysis of both drugs.

Keywords: Ambroxol HCl (ARX), LevoCetirizine DiHCI (LCZ), Phenylephrine HCI (PER), Vierordt’s method, absorption correction

method, Ecofriendly.

INTRODUCTION

he primary target of development of this technique

was to achieve concurrent detection of levocetirizine

and its combination with ambroxol and
phenylephrine under common conditions that are
applicable for frequent quality control of dosage form in
laboratories?.

A new approach in the research field has significant impact?
viz. design of modified technique on new modern
instruments. Ambroxol HCI (ARX) chemically is trans-4-[(2-
amino-3,5 dibromobenzyl) amino]-cyclohexanol
Hydrochloride® 4. Ambroxol is a metabolite of bromhexine.
A mucolytic expectorant is a derivative of alkaloid vasicine,
also naturally obtains from Adhatoda vasica, a potent
mucolytic agent capable of inducing thin copious bronchial
secretion. It is given in a usual oral daily dose of 60 to 120
mg of the HCl in 2 divided doses >7.

Literature survey reveals that there are reported methods
for estimation of ARX alone or with other drugs includes
lonely UV spectroscopic method 8, with other drug UV
spectroscopic method %1, lonely HPLC method *? , with
other drug HPLC methods 315, stability indicating HPLC
technique !¢, impurity detection HPLC method 7, HPTLC
technique 18, stability indicating HPTLC method !°, bio
analytical HPTLC 2, LC-MS/MS bio analytical 2, capillary gas
liquid chromatography method %2, fluorometric detection
method 2.

Levocetirizine DiHClI (LCZ) is a second generation
antihistaminic agent and chemically it is R-2-[2-[4-[(4-

chlorophenyl) phenyl methyl] piperazin-1-yllethoxy]acetic
acid dihydrochloride 3 4. This R enantiomer has a 30 fold
higher affinity than the S enantiomer and dissociates more
slowly from H1 receptors. Levocetirizine is indicated for the
relief of symptoms associated with allergic rhinitis in adults
and children 6 years of age and older; in adult dose 2.5-5
mg is adequate. Levocetirizine is the acid metabolite from
oxidation of the primary alcohol of the antihistamine
hydroxyzine with marked affinity for peripheral H1 receptor.
It is also used in chronic urticarial 57,

Reported methods for estimation of LCZ alone or with other
drugs in literature survey were found includes lonely UV
spectroscopic method 2* 25, with other drug UV
spectroscopic method 26?7, [onely HPLC method 2%3° , with
other drug HPLC methods 3133, stability indicating HPLC
technique 3%, QbD based HPLC method 3%, bioanalytical
HPLC technique 36, synchronous fluorometric detection
method %’. stability indicating HPLC method 32,

Phenylephrine hydrochloride (PER) chemically is (R)-1-3-
Hydroxy phenyl)-2-methyl amino ethanol hydrochloride %4
is selective direct acting a adrenoceptor agonist differs from
epinephrine only in lacking a p OH group. It is direct acting
sympathomimetic agent with mainly direct effects on
adrenergic receptors °. It has mainly alpha adrenergic
activity used for the symptomatic relief of nasal congestion
(mydriatic decongestant) in 1% conc in both oral and topical
preparations. Oral dose of 10 mg to maximum 60 mg daily
is prescribed by physicians. When applied to mucous
membrane it reduces congestion and swelling by
constricting the blood vessels of the membrane &7.
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Described methods for estimation of PER alone or with
other drugs in literatures found that includes lonely stability
UV spectroscopic method 3°, with other drug UV
spectroscopic method %% %!, Jonely UV spectroscopic
technique % , with other drug stability indicating HPLC
methods “3, HPLC technique ** %5, chemometric HPLC
technique *6, HPTLC method #’ were reviewed.

HO NH,
N Br
H « HCI
Cl
Br

Chemical structure of Ambroxol HCI

All three drugs are official in Indian and British
pharmacopoeias *“8, The proposed method is validated as
per ICH guidelines. The chemical structure of drug molecule
is shown in Fig No 1.

HO,

NHCHz
N /\ o OH . HCI
K/ N\) o -2HCI -
Levoctirizine DiHC1 Phenylephrine HC1

Figure 1: Chemical structure of drug molecules

Instrument

Analysis was performed with a UV-1900i Shimadzu Double
beam spectrophotometer (Shimadzu, Kyoto, Japan) with
spectral bandwidth of 1 nm and wavelength accuracy of +
0.3 nm with 10 mm matched Quartz cells was used. Drugs
were weighed on electronic balance ‘Afcoset’ (The Bombay
Burmah Trading corpo Ltd) with accuracy = 0.1 mg Model
No. ER 200A and Digital Ultrasonic cleaner 1.8 Ltr (Labman
scientific Instruments Chennai) was used for degassing the
solutions.

Pure Drugs and Lab Reagents

Gift samples of Ambroxol HCl from BLD pharmatech Co
Hyderabad, LevoCetirizine DiHCl from Akums Drugs and
Pharmaceuticals Ltd Haridwar  Uttarakhand and
Phenylephrine HCl from Cure Medicines Pvt Ltd. Pune,
Maharashtra, India were procured. Double distilled water
freshly prepared in laboratory was used. Formulation
containing Ambroxol HCI 60 mg and LevoCetirizine DiHCI 5
mg, Brand Name Levocold (TTK Healthcare Ltd) dosage form
containing Levocetrizine diHCI 5 mg and Phenylephrine HCI
10 mg Brand Name Levocet-D plus (Hetero Drugs Ltd) were
procured from local market.

Selection of solvent

ARX is soluble in water, methanol and practically insoluble
in dichloromethane 7, methylene chloride %.LCZ is freely
soluble in water, methanol 7 practically insoluble in
methylene chloride and acetone %. PER is freely soluble in
water, alcohol sparingly soluble in methanol and dissolves
in dilute mineral acids 48,

Preparation of Standard stock solution

Accurately weighed each pure drug powder equivalent to 25
mg of each of Ambroxol HCI, LevoCetirizine DiHCL and
Phenylephrine HCl separately and transferred into separate
100 ml volumetric flask. Dissolved in water and volume was
made up to 100 ml with water which produced 250mcg/ml

conc of each analyte. Further aliquot of stock solution was
diluted to obtain 20ug/ml of each drugs standard solution.

Selection of Wavelength and method

Each Prepared Standard solutions of ARX, LCZ and PER were
scanned in the spectrum mode from 400 nm to 200 nm.
From UV spectra (Fig No 2 and 3) it was found that ARX has
measurable absorbance at 244 nm (Amax) with interference
by LCZ of constant absoptivity; similarly LCZ was shown
maximum absorbance at 231 nm (Amax) and less interference
by PER which has peak absorbance at 273 (Amax). Overlaid
spectra of ARX and LCZ directed applicability of
simultaneous equation method #%%! and spectra of LCZ and
PER were guided usefulness of absorption correction
method %52,

T
UV Spectra of |
Levocetirizine DIHCI - Blue
Ambroxol HCl - Red
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Figure 2: UV overlain spectra of Ambroxol HCI and

Levocetirizine DiHCL
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Figure 3: UV overlain spectra of Phenylephrine HCl and
Levocetirizine DiHCL
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The wavelength 273nm was comfortable for exclusive
detection of PER where LCZ shows negligible or zero
interference; directed applicability of absorbance correction
method. The method was developed and validated as per
guidelines directed and described in ICH 5253,

Estimation of Ambroxol hydrochloride and Levocetirizine
dihydrochloride

Simultaneous equation method

Standard solutions each of 20ug/ml of Ambroxol HCL and
LevoCetirizine diHCL were prepared in 10 ml volumetric
flask and scanned in 200 to 400 nm wavelength range
against water as blank. Absorption spectra of both drugs
were recorded and the Amax of Ambroxol HCl and
Levocetirizine diHCI was found at 244 and 231nm
respectively.  From overlain spectra both drug has
absorption at these two wavelengths hence to overcome
the interference simultaneous equation method was
applied. 231 nm wavelengths selected as A1 and 244 nm
wavelength selected as A2. To calculate conc of each drug at
wavelength the formula derived from equation as

_ As.ay,— A,. ay,

CX
axy. dyp - ax; - Ay
Com A].axz' Az.axl
y=
ayl. axz' ayz. axl

Where

Cx and Cy are conc of LevoCetirizine diHCl and Ambroxol HCI
respectively

ayi1 and ay: are absorptivities of Ambroxol HCl at 231 and
244 nm respectively

axiand axz are absorptivities of LevoCetirizine diHCl at 231
and 244 nm respectively

Aiand Az are absorbances of Tablet solution at 231 and 244
nm respectively.

Estimation of Levocetirizine and

Phenylephrine hydrochloride

dihydrochloride

Absorption correction method

Standard solution each of 15ug/ml of LCZ and 30ug/ml PER
were prepared in 10 ml volumetric flask and scanned in 200
to 400 nm wavelength range against water as blank.
Absorption spectra of both drugs were recorded and the
Amax of LCZ and PER was found at 231 and 273nm
respectively. From overlain spectra it was found that LCZ
shows almost zero absorbance at 273 nm hence this
wavelength is considered for exclusive detection of PER; and
at 231nm wavelength the interference of PER was
accounted by absorption correction method. To calculate
conc of each drug from mixture the formula derived from
equation as

As
ay,

As- ay,.C
Cy= s” 4y -+y

Cx=
dax]

Where

As = absorbance at 231and 273nm for cx and cy
detection respectively of sample containing PER and LCZ

ax1 = absorptivity of LCZ at 231nm

av1 = absorptivity of PER at 231nm

av2 = absorptivity of PER at 273nm
Cx and Cyare conc of LCZ and PER respectively
Analysis of Tablet Formulation of ARX and LCZ

Twenty tablets were weighed and crushed to powder,
powder equivalent to 60 mg of AMB and 5 mg of CET were
weighed and transferred to 100 ml volumetric flask, powder
was dissolved in water and volume was made upto 100 ml
with water. Mixed well, Resulting solution was filtered
through whatman filter paper. Aliquots of solution were
diluted to 10 mlinto 10 ml volumetric flask and solution was
scanned in 200 to 400nm wavelength range. Absorption of
solution was measured at 231 and 244 nm Fig.No.2. Amount
of each drug in solution was calculated by the method and
results are tabulated.

Analysis of Tablet Formulation of LCZ and PER

Twenty tablets were weighed and crushed to powder,
powder equivalent to 10 mg of PER and 5 mg of LCZ were
weighed and transferred to 100 ml volumetric flask, powder
was dissolved in water and volume was made up to 100 ml
with water. Mixed well, Resulting solution was filtered
through whatman filter paper. Aliquots of solution were
diluted to 10 mlinto 10 ml volumetric flask and solution was
scanned and absorption of solution was measured at 231
and 273 nm. Fig No.3 Amount of each drug in solution was

calculated. The method was validated as per ICH guidelines
52,53

Linearity

The linearity of an analytical method is its ability to obtain
test results which are directly proportional to the conc of
analyte. Series of standard solutions were prepared in conc
range of 5 to 30ug/ml for LCZ, 5 to 50ug/ml for ARX and 5 to
60ug/ml for PER and scanned in 200 to 400 nm range in
spectrum mode of the spectrophotometer. Absorbances
were recorded at 231, 244 and 273 nm wavelength for LCZ,
ARX and PER respectively and calibration graph was plotted
in Microsoft office excel software tool to obtain the
standard regression curve and its analysis as slope,
intercept, and correlation coefficient.

Precision

The precision study was carried out by performing assay of
tablet six times. Also the reproducibility in result was
studied by interday and intraday precision. SD and RSD were
calculated to show precision of the method.
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Accuracy

The accuracy of an analytical method expresses the
closeness of an agreement between test result and true
result. Accuracy study was performed by recovery study i.e.
standard addition method. Diluted standard solutions of
LCZ, ARX and PER were prepared and standard solutions
added in 80,100 and 120% proportionate. Three replicates
at each of these three levels were prepared and measured
and % of conc, SD and RSD were calculated.

Robustness and ruggedness

It is measure of capacity of analytical procedure to remain
unaffected by small but deliberate variations in method
parameter.

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

The LOD and LOQ of LCZ, ARX and PER of the proposed
method were determined from the calibration curve
method and calculated as 3.30/s and 100/s for LOD and LOQ
respectively; o is the standard deviation of calibration curve
and s is the slope of regression line.

RESULTS AND DISCUSSION

Method development comprises numerous steps; of which
solvent selection, method for measurement selection are
significant one. Uses of eco-friendly solvents have got
remarkable weightage due to low cost, readily available and

environmentally sound. Drugs underlying analysis must
have appreciable solubility in the selected solvent. Solubility
of LCZ, ARX and PER was studied in each solvent; and in
distilled water all drugs were shown more and appreciable
absorbance as compare to other solvent. Optical
parameters were given in Table 1.

Table 1: Selected critical parameter for analytical method of
LCZ, ARX and PER

Parameter Selected variables For

Lcz ARX PER
Wavelength 400-200 400-200 400-200
range nm nm nm
Wavelength 231 nm 244 nm 273 nm
Solvent Distilled Distilled Distilled

water water water

Scan speed Fast Fast Fast
Sampling +0.2 nm +0.2 nm +0.2 nm
interval

System Suitability

The absorbances of six replicates of standard solutions
(20pug/ml) are reported in Table 2. The SD of LCZ, ARX and
PER was found within acceptable limit and meets the system
suitability requirements indicates method was suitable for
analysis.

Table 2: Absorbance of drugs

S.N. Concin pg /ml Absorbance of LCZ
1 20pg /ml 0.731
2 20pg /ml 0.749
3 20ug /ml 0.738
4 20ug /ml 0.733
5 20ug /ml 0.724
6 20ug /ml 0.741
SD 0.008671

Linearity

The overlay spectra obtained in linearity study was shown in
Fig No 4, 5 and 6 and the obtained calibration curve of all
these analytes was found to be linear in the selected conc
range as shown in Fig No 7. The regression equation of line
and its parameters slope, r? value and intercept are
tabulated in Table No 3, which proved the linear relationship
between conc and obtained response.
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Figure 4: Linearity study of Levocetirizine DiHCI
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Figure 5: Linearity study of Ambroxol HCI
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Figure 6: Linearity study of Phenylephrine HCI
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Figure 7: Calibration graph of ARX, LCZ and PER of linearity study

Table 3: Parameters of regression equation obtained in Microsoft excel office

Parameters LCcz
Detection wavelength 231 nm
Beer’s law limit (ug/ml) 5-25 pg/ml
Correlation coefficient (r?) 0.9966
Regression equation y=0.042x-0.0116
LOD 0.086
LoQ 0.261

Assay of Formulation

The assay was carried out by calibration curve method. The
spectra of formulation were obtained and calculated % of
nominal conc and SD, data was found within acceptable
limits are summarized in Table 4. The results indicated
applicability of the method for estimation of Formulation.

ARX PER
244 nm 273 nm
5-50 pg/ml 5-60 pg/ml
0.9994 0.9995
y=0.0229x+0.0068 y=0.0121x-0.0021
1.051 1.025
3.157 2.91

Accuracy and Precision

The results of accuracy are summarised in Table No 5 a and
b, the obtained results were within acceptable limit; and
methods accuracy was justified by calculating % drug
content. The precision study was carried out by performing
assay of solutions; further the reproducibility in result was
studied by interday and intraday precision. The values
obtained SD and % RSD was shown methods precision and
are summarised in Table 5a and b.

Table 4: Results of assay of formulation by proposed method

Tablet sample Drug Label claim % of Label claim Amount Found
Name (mg/Tab) estimated* in mg
Levocold AMB 60 99.96 59.97
LCz 5 99.39 4.96
Levocet-D PER 10 99.95 9.96
LCZ 5 101.23 5.06

* Mean of six determinations

S.N.

Form. of
LCZ and
ARX

Standard
deviation
1.1384
1.3959
1.1384
1.3959

Table 5a: Results of accuracy and precision study of formulation ARX and LCZ

Parameter
Precision study of
LCZ
Precision study of
ARX

Accuracy study of
LCZ

Accuracy study of
ARX

Level of study Data Title Amount%

Intraday Precision = Mean of Abs 103.342
n=6

Intraday Precision Mean of Abs 102.306
n=6

80% % Recovery 102.245

100% 99.775

120% 101.478

80 % % Recovery 101.740

100 % 104.835

120 % 104.228

S.D.
1.9573

0.7824

1.8818
3.8305
1.9443
1.5167
2.0125
3.6215
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Relative
Std Dev
1.1386
1.4047
1.1386
1.3789

RSD
1.8941

0.7648

1.8464
3.8792
1.9157
1.4907
1.9197
3.4746
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Table 5b: Results of accuracy and precision study of formulation LCZ and PER

S.N. Parameter Level of study
Form.of = Precision study of Intraday Precision
LCZ and LCZ

PER - -

Precision study of = Intraday Precision
PER
Accuracy study of 80%
LCZ 100%
120%
Accuracy study of 80%
PER 100 %
120%

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

The LOD and LOQ of ARX, LCZ and PER by the proposed
method were found within acceptable limit.

Robustness and Ruggedness

Robustness was studied and capacity of analytical
procedure to measure analyte remained unaffected by
small but deliberate variations in method parameter like
variation in the wavelength £ 1 nm, variation in the solvent
strength by + 0.1 %. The analytical method was found
rugged during development; similarity the result was
produced by performing the analysis by different analyst.

CONCLUSION

The method was developed with eco-friendly and readily
available distilled water solvent. Both the formulations were
estimated by the proposed method and satisfactory results
were obtained. The obtained results of the methods were
within acceptable limits given in the guidelines and official
books. The validated method is economical, precise,
accurate, robust and reproducible hence can be routinely
used for estimation of both these dosage forms.
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Data Title Amount % S.D. RSD

Mean of Abs 101.211 0.3647 0.3603
n=6

Mean of Abs 104.553 0.3868 0.3699
n=6

% Recovery 100.956 1.1938 1.1824

101.715 2.2121 2.1748

103.098 1.9768 1.9174

% Recovery 98.188 2.0016 2.0386

98.608 0.7698 0.7798

102.605 1.6321 1.5907

REFERENCES

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Bhatia N M, Ganbavale S K, Bhatia M S, More H N, Kokil S U. RP-HPLC
and Spectrophotometric Estimation of Ambroxol Hydrochloride and
Cetirizine Hydrochloride in Combined Dosage Form. Indian J Pharm Sci.
2008; 70(5):603-8. doi: 10.4103/0250-474X.45398.

Nagham K. Kareem, Mohammed Z. Thani, Khalid F.Al-Rawi. New
approach for determination of Phenylephrine HCl in Pure and
Pharmaceutical Formulation using a various Microextraction Methods.
Research Journal of Pharmacy and Technology. 2022; 15(4):1648-
1652.

Indian Pharmacopoeia, Govt of India, ministry of Health and family
welfare, 8" edition, The Indian pharmacopoeia commission
Ghaziabad, 2018, II: pp. 1197, 2413, 2909.

The Merck Index, An Encyclopaedia of chemicals, drugs and Biological,
15t edition, the royal society of chemistry Cambridge UK, 2013, pp. 69,
358, 1354.

Thomas L.Lemke, David A. Williams, Victoria F. Roche, S. William Zito,
Foye’s Principles of medicinal chemistry, seventh edition, 2013,
Wolters Kluwer (India) Pvt. Ltd, New Delhi, 1060.

John M.Beale Jr.,John H. Block, Wilson and Gisvold’s Textbook of
organic Medicinal and Pharmaceutical chemistry, Twelfth edition,
2015, Wolters Kluwer (India) Pvt. Ltd,New Delhi,536,756.

Alison Brayfield, Martindale (The complete drug reference), 39t
edition, Pharmaceutical press London, 2017, A: pp. 1687, 642, 1705.

Chhotaram Seervi, Kundan Pawar , P N Dhabale, | D Gonjari,
Chandrakant Raut, Deepali Gharge. Development and Validation of UV
Spectrophotometric Method of Ambroxol Hydrochloride in Bulk and
Pharmaceutical Formulation. Asian Journal of Research in Chem. 2009;
2(4): 547-549.

Sohan Chitlange, Sagar Pandkar, Mukund Tawar, Sagar Wankhede.
Simultaneous Spectrophotometric Estimation of Salbutamol Sulphate
and Ambroxol Hydrochloride by Using Various Solvent in Bulk as well
as in Tablet Formulation. Asian Journal of Research Chem. 2011; 4(5):
746-749.

S Lakshmana Prabhu etal, simultaneous UV spectrophotometric
estimation of ambroxol hydrochloride and levocetirizine
dihydrochloride, Indian Jr. of Pharmaceutical sciences, 2008;20(2):
236-238.

Ujjaval N. Limbachiya, Nikita N. Patel, Rana Nikesh, Rajesh K.S,
Shreya Patel, Gajanan Shinde.. Analytical Method Development and
Validation for Simultaneous Determination of Ambroxol and
Olopatadine Hydrochloride in Synthetic Mixture. Asian Journal of
Research Chem. 2013; 6(4): 389-392.

Muralidharan S, KumarJ R, Dhanara S A. Development and validation
of an high-performance liquid chromatographic, and a ultraviolet

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

26


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(7) — July 2025; Article No. 04, Pages: 21-28

DOI: 10.47583/ijpsrr.2025.v85i07.004

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

spectrophotometric method for determination of Ambroxol
hydrochloride in pharmaceutical preparations. Journal of Adv
Pharm Technol Res. 2013;4(1):65-68. doi: 10.4103/2231-
4040.107503.

S.Gopalkrishnan, T.A.Chitra, A.Aruna,
A.ChenthilnathanDevelopment of RP-HPLC method for the
simultaneous estimation of ambroxol hydrochloride, cetirizine
hydrochloride and antimicrobial preservatives in combined dosage
form, Der pharma chemical, 2012;4(3):1003-1015.

M.Maithani, R. Raturi, V. Gautam, et.al. Simultaneous estimation of
ambroxol hydrochloride and cetirizine hydrochloride in tablet
dosage form by RP-HPLC method, Int. Jr. of comprehensive
pharmacy, 2010;2(3):1-3.

Krishna Veni Nagappan, Meyyanathan S N, Rajinikanth B Raja,
Suresh Reddy, Jeyaprakash M R, Arunadevi S Birajdar, Suresh
Bhojraj. A RP-HPLC Method for Simultaneous Estimation of
Ambroxol Hydrochloride and Loratidine in Pharmaceutical
Formulation. Research J. Pharm. and Tech. 2008;1(4):366-369.

M.G.Raja, G., K.M Geetha, A.Sankaranarayanan.G.Raju, P.S.Kumar,
Simultaneous and stability indicating method for determination of
cetirizine hydrochloride and ambroxol hydrochloride in syrup, Int. Jr.
of pharmaceutical sciences and research, 2012;3(8):2658-2663.

Vikram S. Gharge, Anant V. Patil, Balasaheb S. Jadhav, Bhagyashree
G. Tayade, Chetan T. Parde, Sushma N. Kakade, Vitthal A. Dighe. The
Development and Validation of a new HPLC Method for the
Simultaneous Determination of Impurities in Guaifenesin,
Terbutaline Sulfate and Ambroxol Hydrochloride. Asian Journal of
Pharmacy and Technology. 2025; 15(1):17-24.

Rani Potawale, Shankar Wadje, Mrunal Bulbule, Vaishali Shirsat.
Simultaneous Estimation of Terbutaline sulphate, Ambroxol
hydrochloride, and Guaifenesin in Combined Dosage Form by HPTLC
Method. Research Journal of Pharmacy and Technology. 2022;
15(7):2997-2001.

B.A.Patel, S.G.Patel, D.P.Patel, B.H.Patel, M.M.Patel, Stability
indicating HPTLC method development and validation for estimation
of ambroxol hydrochloride and cetirizine hydrochloride in combined
dosage form, Int. research Jr. of pharmacy, 2011;2(3):95-99.

Rote A R, Kande S K. Development of HPTLC method for
determination of cefpodoxime proxetil and ambroxol hydrochloride
in human plasma by liquid-liquid extraction. Pharm Methods. 2011;
2(4):242-246. doi: 10.4103/2229-4708.93394.

Kim H,Yoo J Y, Hans B, Lee H J, Lee K R, Determination of ambroxol
in human plasma using LC-MS/MS,) Pharm Biomed Anal,
2003;32:209-216.

Schmid J, Assay of ambroxol in biological fluids by capillary gas liquid
chromatography, J. chromatography, 1987;414:65-75.

Al-Humud NS, Al-Tamimi S A, Al-Mohaimeed A M, El-Tohamy M F.
Comparative Study for Spectrofluorimetric Determination of
Ambroxol Hydrochloride Using Aluminum Metal Transfer Chelation
Complex and Biogenic Synthesis of Aluminum Oxide Nanoparticles
Using Lavandula spica Flowers Extract. Molecules. 2023; 28(5):2210.
doi: 10.3390/molecules28052210.

Karajgi S.R., Metri S.M., Akhtar Khan, Rashidur Islam, Preeti K.,
Potadar S.S. Development of Validated Analytical Area under Curve
UV  Spectrophotometric Method for Assay of Cetrizine
Dihydrochloride. Research J. Pharm. and Tech. 2021; 14(1):214-218.

S.Chauhan, D.Dasadiya, S.Patel, Method development and
validation of Levocetirizine in bulk powder and pharmaceutical
formulation with UV spectrophotometric analysis, Int. Research Jr.
of Pharmacy, 2012;31(5):338-341.

Bhatia N. M., Ganbavale, S. K., & More, H. N. Spectrophotometric
estimation of ambroxol hydrochloride and cetirizine hydrochloride
in tablets. Asian Journal of Pharmaceutics. 2014; 2(3):159-162
https://doi.org/10.22377/ajp.v2i3.210

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Dyade G K. A validated spectrophotometric method for
simultaneous estimation of Ambroxol hydrochloride and
levocetirizine diHCl in tablet formulations. Indo American Journal of
Pharmaceutical Research. 2017;7(11): 836-842.

T.P.Kumar, M.A. Haque, K.P. Kumar, G.Nivedita and V.P. Diwan,
Simultaneous determination of cetirizine hydrochloride and
ambroxol hydrochloride in combined dosage form by RP-HPLC
method, American Jr. of pharmtech research, 2012;2(6):716-723.

V. Sekar, SK. Bajivali, C. Vanitha, S. Jayaseelan, P. Perumal. RP-HPLC
Method Development and Validation for Simultaneous Estimation of
Ambroxol and Levocetirizine in Solid Dosage Form. Asian Journal of
Research Chem. 2011;4(7):1097-1099.

N.M.Bhatia, S.K.Ganbavale, M.S.Bhatia, H.N.More, S.U.Kokil, RP-
HPLC and spectrophotometric estimation of ambroxol hydrochloride
and cetirizine hydrochloride in combined dosage form, Indian Jr. of
pharmaceutical sciences, 2008;70(5):603-608.

Ramesh J, Jayalakshmi B, Vijayamirtharaj R, Arul Prakasam K.C..
Simultaneous Estimation of Montelukast Sodium and Levocetrizine
Hydrochloride by RP-HPLC Method. Asian Journal of Research Chem.
2010; 3(4): 1069-1072.

Dhaneshwar S R, Salunke J V, Bhusari V K, Validated HPLC method
for simultaneous quantitation of levocetirizine diHCl and nimesulide
in bulk drug and formulation, Pharm Glob Int. J. compre pharmacy,
2011;2(5):1-4.

Reddy J M, Jeyaprakash M R, Madhuri K, Meyyanathan S N, Elango
K. A Sensitive RP-HPLC Method for Simultaneous Estimation of
Diethylcarbamazine and Levocetirizine in Tablet Formulation. Indian
Journal of Pharm Sci. 2011;73(3):320-323. doi: 10.4103/0250-
474X.93517

Yogendra Singh, Subhash Pande, Bhupendra Singh, Veerma Ram,
Anil Bhandari. Determination of Cetrizine Dihydrochloride and a
Related Impurity in Oral Solution and Tablet Dosage Forms Using
HPLC. Asian Journal of Research Chem. 2012; 5(1): 87-92.

Abdallah N A, Fathy M E, Tolba M M, El-Brashy A M, lbrahim F A. A
quality-by-design  eco-friendly UV-HPLC method for the
determination of four drugs used to treat symptoms of common cold
and COVID-19. Science Reports. 2023;13(1):1616. doi:
10.1038/s41598-023-28737-3.

Sweety Khatri. Bioanalytical method development and validation for
the estimation of levocetirizine in blood plasma by using RP-HPLC.
Journal of Drug Delivery & Therapeutics. 2018; 8(5-s): 288-292

Abd-AlGhafar W N, Aly F A, Sheribah Z A, Saad S. Synchronous
Fluorescence as a Green and Selective Method for the Simultaneous
Determination of Cetirizine and Azelastine in Aqueous Humor.
Journal of Fluoresc. 2022; 32(3):1199-1210. doi: 10.1007/s10895-
022-02913-6.

Trivedi R K, Patel M C, Jadhav S B. A Rapid, Stability Indicating RP-
UPLC Method for Simultaneous Determination of Ambroxol
Hydrochloride, Cetirizine Hydrochloride and Antimicrobial
Preservatives in Liquid Pharmaceutical Formulation. Sci Pharm.
2011; 79(3):525-533. doi: 10.3797/scipharm.1103-19.

T. M. Kalyankar, S. J. Wadher, M. R. Bodhankar, Mustasin F Sayed.
Stability Indicating Simultaneous Estimation of Phenylephrine HCI
and Bromhexine HCl in Combined tablet dosage form by UV-
Spectrophotometer. Research Journal of Pharmacy and Technology.
2021; 14(6):3128-3132.

M.Patel, B.Patel, S.Parmar, Simultaneous estimation of Ibuprofen
and Phenylephrine hydrochloride in bulk and combined dosage form
by first order derivative UV spectrophotometry method, Creative
commons attribution licence, 2013;2:198-201.

Dyade G K. Validated Derivative Spectrophotometric method for
simultaneous estimation of Levocetirizine Dihydrochloride and
Phenylephrine Hydrochloride from tablet formulations. Asian J.
Pharm. Ana. 2019;9(1):01-04. doi: 10.5958/2231-
5675.2019.00001.2.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

27


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(7) — July 2025; Article No. 04, Pages: 21-28

DOI: 10.47583/ijpsrr.2025.v85i07.004

42)

43)

44)

45)

46)

Wasan a al-uzri. Determination of phenylephrine hydrochloride in
pharmaceutical preparations using spectrophotometric
method. Asian Journal of Pharmaceutical and Clinical Research.
2019; 12(5): 339-343. doi:10.22159/ajpcr.2019.v12i5.32339.

Shruti Srivastava, Suneela Dhaneshwar, Neha Kawathekar. Stability-
Indicating Reversed Phase-HPLC Method Development and
Validation for Estimation of Phenylephrine in Bulk and Tablet. Indian
Journal of Pharm. Edu. And Res. 2023; 57(3s):5798-s804. DOI:
10.5530/ijper.57.35.90

Sridevi. S, Vijayakumar. R, C. N. Nalini. Method Development and
Validation for the Simultaneous Estimation of Ascorbic acid,
Phenylephrine HCI, Paracetamol and Levocetirizine HCl using RP-
HPLC. Research J. Pharm. and Tech. 2020; 13(4):1911-1916.

Nagarjuna P J, Tharun Kumar B, Buchi N. Nalluri. Simultaneous
Analysis of Phenylephrine HCI and Ketorolac Tromethamine in Bulk
and Injectable Formulations by RP-HPLC-PDA Method. Journal of
Drug Delivery & Therapeutics. 2020; 10(4-s):39-45

Nora H. Al-Shaalan. Determination of phenylephrine hydrochloride
and chlorpheniramine maleate in binary mixture using
chemometric-assisted spectrophotometric and high-performance
liquid chromatographic-UV methods. Journal of Saudi Chemical
Society. 2010; 14(1): 15-21. Doi.org/10.1016/j.jscs.2009.12.004.

47)

48)

49)

50)

51) Christopher M.Riley, Thomas W. Rosanske,

El Yazbi F A, Hassan E M, Khamis E F, Ragab M A, Hamdy M M.
Development and Validation of a High-Performance Thin-Layer
Chromatographic Method for the Simultaneous Determination of
Two Binary Mixtures Containing Ketorolac Tromethamine with
Phenylephrine Hydrochloride and with Febuxostat. Journal of
Chromatogr Sci. 2016;54(5):819-828. doi:
10.1093/chromsci/bmv250.

British Pharmacopoeia, Medicines and Healthcare products
regulatory agency London, 2019; I: 133, 504, II: 589.

Beckett A.H., Stenlake J.B., Practical Pharmaceutical Chemistry,
Fourth edition, Part Il, CBS publishers and distributors NewDelhi,
2007, 296-300.

Douglas A. Skoog, F.James Holler, Timothy A. Nieman, Principles of
Instrumental Analysis, Fifth edition, Saunders college publishers,
1997; 674-676, 726-729.

Development and
validation of Analytical methods, Fifth edition, Elsevier India Ltd.
Noida(UP) India, 1996;3:90-91.

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

28


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

