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Abstract
The combination of Cetirizine hydrochloride, Phgmgpanolamine Hydrochloride and Paracetamol is used
treatment of anti-allergigver-the count (OTC) drug products as a nasal dggsiant to relieve stuffy nose or nasal
congestion & antipyretic. Cetirizine hydrochlorideéhenylpropanolamine hydrochloride and Paracetaamel a
potential combination for us. The analytical reskas carried out on cetirizine hydrochloride heggh-performance
Liquid chromatographic determination of cetirizie human plasma, urine, serum and phenylpropano&am
hydrochloride high-performance liquid chromatogiaptietermination of phenylpropanolamine hydroctderin
tablet, OTC preparations multicomponent formulagiand analysis Paracetamol in tablets by HPLC. MvtysRP-
High Performance Liquid Chromatographic method fdne analysis of Cetirizine hydrochloride,
Phenylpropanolamine hydrochloride and Paracetammjsdthat is a ternary combination which is simgsasitive
and new method and not yet reported in the market.
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Introduction

The multicomponent formulations have gained a fot 0 Method validation is the process of proving that an
importance now days due to greater patient analytical method is acceptable for its intended
acceptability, increased potency and decreased sid®urpose. For pharmaceutical methods, guidelines fro
effects. The quantitative analysis of such the United States Pharmacopoeia (USP), Interndtiona
multicomponent formulations is very important. Many Conference on Harmonization (ICH), World Health
methods are available for the analysis of suchOrganizaton (WHO) and the Food and Drug
multicomponent formulations. ~ Spectrophotometric, Administration (FDA) provide a framework for
HPLC and HPTLC methods are mainly used for suchpPerforming such validations. Linearity, range,
analyses. Chromatography is probably the mostspecificity, accuracy, precision, limit of detectjo
powerful and versatile analytical technique avdéab ~ robustness are some of the parameters studiesein th
the modern chemist, its power arises from its cipac Validation of any analytical method

to determine quantitatively many individual Material and Methods

components present in mixture in one, single aizalyt  Cetirizine  Hydrochloride, ~ Phenylpropanolamine
procedure. The sample can range in complexity fiom Hydrochloride , Paracetamol was procured as a gift
single substance to multicomponent mixture contgini  sample from Cipla LTD. HPLC grade Methanol, HPLC
widely differing chemical speciesValidation is  grade Water, Hexane sulphonic acid ,HPLC grade
defined as "documented evidence which gives a highacetonitrile was procured from Merck Chemicalscdas
degree of confidence that a process, system, tfacili HPLC system 2000 comprising of Jasco Model
will consistently produce a product meeting its PU2080 Plus pump, Rheodyne sample injection port,

predetermined specifications and quality attribites Hemsil C18 column, Jasco Model UV-2075 plus
UV/VIS detector, Borwin software version 1.5.
* Corresponding Author Selection of analytical wavelength
E.mail:sunilkolhe77@gmail.com From the standard stock solution dilutions wereedon
yogesh.khose@gmail.com using methanol and scanned over the range of 200-40

nm and the spectra were overlain. The wavelength
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selected for the analysis was 215 nm for Cetirizine hydrochloride and 500 mg paracetamol were weighed
hydrochloride, Phenylpropanolamine hydrochloride and finely powdered. A quantity of powder equivalen
and Paracetamol showed considerable absorbance  to 100 mg paracetamol was weighed and transfeared t
Selection of Mobile Phase 100 ml volumetric flask. 50 ml mobile phase was
The solutions of  Cetirizine  hydrochloride, added to the same flask and shaken for 5 minutes. T
Phenylpropanolamine  hydrochloride, Paracetamolvolume was made up to 100 ml with mobile phase .
working standards were injected into the HPLC ayste The solution was filtered using 0. 2 4 membrarterfil
and run in different solvent systems. Different iiftwb  paper. From the filtrate, appropriate dilution veime
phases containing methanol, water and acetonitrilein mobile phase to get a solution of 1mg/ml of
buffer in different proportions were tried anddily Paracetamol, 1Qg/ml of Cetirizine hydrochloride and
methanol: Water (50:50 v/v), was selected as ans0 ug/ml Phenylpropanolamine hydrochloride. The
appropriate mobile phase which gave good resolutionchromatogram obtained is shown in Figure 6. The
and acceptable peak parameters for Cetirizineresults obtained are shown in Table 2&3.
hydrochloride, Phenylpropanolamine hydrochloride, Brand : Cheston cold

Paracetamol. Contents: Cetirizine Hydrochloride - 5mg

Preparation of mobile phase Phenylpropanolamine Hydrochloride25
Methanol : Water (50:50 v/v) was prepared, filtered mg

through 0.2um membrane filter and sonicated in bath Paracetamol — 500 mg

sonicator. Manufacturer: CIPLA Pharmaceuticals Ltd.

Selection of chromatographic parameters METHOD VALIDATION

a) Column: Hemsil C-18 (4.8 250 mm)

b) Mobile phase : Methanol: Water (50:50 v/v) Linearity

c) Flow rate : 1 ml/min Suitable dilutions using mobile phase were madmfro
d) Detection Wavelength : 215 nm the standard stock solutions containing 100 pg/ml o
e) Sample injector : 20 ul loop Cetirizine hydrochloride, 100 pa/mi of
f) Temperature : Ambient Phenylpropanolamine hydrochloride and 1000 pg/mi
Checking the resolution of three drugs Paracetamol to prepare range of standard solutions

The column was equilibrated with the mobile phase containing five different concentrations of anadyte
(indicated by constant back pressure at desired flo Five replicates per concentration were injectede Th
rate). Mixed standard solution of Cetirizine linearity of the relationship between peak area and
hydrochloride, Phenylpropanolamine Hydrochloride concentration was determined by analyzing five
and Paracetamol was injected to get the chromatogra standard solutions over the concentration rang&QL0-
The retention times for the three drugs were fotnd pg/ml for Cetirizine hydrochloride and 20-100 pg/ml
be, Cetirizine hydrochloride (2.35£0.02 min) for Phenylpropanolamine hydrochloride and 200-1000
Phenylpropanolamine Hydrochloride (2.81+0.01min) pg/ml Paracetamol. The results obtained are shown i
Paracetamol (3.55+0.01 min). Chromatograms of Table 5, 6 and 7. Excellent correlation exists leetwv
Cetirizine hydrochloride, Phenylpropanolamine response factor and concentration of drugs within t
hydrochloride and Paracetamol are shown in FigRres concentration range indicated above.

3 and 4. The baseline separation of mixture ottihee Precision

drugs was confirmed by Figure 5. One set of three different concentrations of mixed
Preparation of standard mixture standard solutions of cetirizine hydrochloride,
Accurately weighed quantities of Cetirizine Phenylpropanolamine hydrochloride and paracetamol
Hydrochloride 1 mg, Phenylpropanolamine were prepared. All the solutions were analyzedcéhri

Hydrochloride 5 mg and Paracetamol 100 mg werein order to record any Intra- day variations in the
transferred to separate 100 ml volumetric flask andresults. The result obtained for intra- day vaoiasi are

dissolved in mobile phase and volume made up toshown in Table 8, 9 and 10. For Inter day variation
mark. Dilution was done to get the final concembrat  study three different concentrations of the mixed

of  cetirizine  Hydrochloride 10 ug /ml, standard were analyzed up to three days. The result
Phenylpropanolamine Hydrochloride 5@g/ml and obtained for Inter day variations are shown in €abl
Paracetamol 1 mg/ml. and 12, 13.

Analysis of tablet formulation Accuracy

Twenty Tablets, each containing 5 mg cetirizine To check the accuracy of the method, recovery etudi
hydrochloride, 25mg Phenylpropanolamine were carried out at three different levels 80%, %00
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and 120%. From the tablet powder blend, weightthis method retention time is less. The developed
equivalent 100mg of Paracetamol, was weighed andmethod is suitable for the determination and
transferred to 100 ml volumetric flask. Working quantification of the ternary combination of Cetinie
standard of cetirizine hydrochloride, Hydrochloride, Phenylpropanolamine Hydrochloride
Phenylpropanolamine hydrochloride and Paracetamoland Paracetamol. A high percentage recovery shows
was added equal to 80%, 100% and 120% of thethat the method can be successfully used on aneouti
equivalent weight of tablet taken in three différen basis. The proposed method is simple, sensitiyed ra
flasks. Mobile phase was then added and shakerspecific and could be applied and stability moriitgr
vigorously for 10 min. Volume was then made up with of Cetirizine Hydrochloride, Phenylpropanolamine
mobile phase. The solutions are then filtered thhou Hydrochloride and Paracetamol combinations.

0.2 um membrane filter paper. From these stockReferences
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Fig. 1: Overlain spectra of Cetirizine Hydrochloride, Phenylpropanolamine Hydrochloride and Paracetamlo
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Fig. 2: Chromatogram of working standard Cetirizine Hydrochloride
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Fig. 3: Chromatogram of working standard Phenylpropanolamine Hydrochloride
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Fig. 5: Chromatogram of working standard mixture of Cetirizine Hydrochloride, Phenylpropanolamine
Hydrochloride and Paracetamol
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Table 1: Details of chromatogram of mixture

S/No. Name RT Area Plates | Resolution| Asymmetry
(min) (LV.Sec)

1. Cetirizine Hydrochloride 2.35 60250.31 219581 .381 1.11

2. Phenylpropanolamine 281 635809.21| 2069.34 2.97 1.08
Hydrochloride

3. Paracetamol 3.55 4025150.33 7305.05 5.64 1.25

S | e

=

()

O

8

o

S e .

Time (minutes) —

Fig. 6: Chromatogram of sample consisting Cetirizie Hydrochloride (2.34 min), Phenylpropanolamine
Hydrochloride (2.81 min) and Paracetamol (3.55 min)

Table 2: Details of chromatogram of sample contaimig Cetirizine hydrochloride, Phenylpropanolamine
Hydrochloride and Paracetamol

S/No. Name RT (min)| Area (uV .Sec Plates| Resolati | Asymmetry
1. Cetirizine Hydrochloride 2.34 60350.82 21670P3 .28 1.11
2, Phenylpropanolamine 2.81 636950.45 2059.34 2.87 1.06
Hydrochloride
3. Paracetamol 3.55 4026350.23 731505 5.7§ 1.35
Table 4: Analysis of Tablet Formulation
S/No. Amount present in Amount found in * % of Label claim*
(mg/tab) (mg/tab)
CET PPA PAR CET PPA PAR CET PPA PAR
1 5 25 500 4.99 24.95 499.84 99.83 99.91 99/96

* Denotes average of five determinations.
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Table 5: Linearity of Cetirizine hydrochloride

Standard = 10 pg/ml 20 pg/mi 30ug/ml 40 pg/ml 50 pg/ml
Concentrations
Replicates ¥ Peak Area
1 60100.58 111230.78 179800.51 240400.11 300600}11
2 59997.98 113456.67 180100.71 239800.34 301000}31
3 60240.54 111070.22 177855.68 240500.24 299850}10
4 60434.32 112122.28 176878.31 241441.12 300550}98
5 59850.81 112400.48 180200.24 239190.90 300450}71
Mean 60124.84 112056.10 178967.09 240266.54 308490.
SD 224.1310 966.6501 1508.1923 840.6008 414.5099
% RSD 0.3727 0.8626 0.8427 0.3498 0.1379
Regression Equation: y =1217.x — 4301, Coeffic@rtorrelation: 0.998
Table 6: Linearity of Phenylpropanolamine Hydrochlaride
Standard = 20 pg/mi 40 pg/ml 60 pg/mi 80 pg/ml 100 pg/ml
Concentrations
Replicates ¥ Peak Area
1 473457.73 588337.83 687019.81 787020.34 884606/89
2 464550.80 585443.71 689113.79 783931.55 894708|11
3 483640.38 574650.23 691331.45 761833.41 873818,28
4 474539.11 578349.49 701433.32 781727.88 885671,13
5 471340.23 591433.06 712410.48 779130.97 883382,01
Mean 473505.65 583642.86 696261.7)7 778728.83 882437
SD 6867.0 6979.62 10587.04 9879.63 7431.65
% RSD 1.4502 1.20 1.5205 1.2686 0.8402
Regression Equation: y = 5084.x + 37823, Coefficadrcorrelation: 0.997
V= 12179 43015 y=5084Tx+ mmﬂ
#0998 Rt-09915~
/ P
7 g e
P
// - —
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Fig. 7: Calibration Curve of Cetirizine Hydrochlori de Fig. 8: Calibration Curve of Phenylpropanolamire
Hydrochloride
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Table 7: Linearity of Paracetamol

Standard = 200 pg/ml 400 pg/mi 600 pg/mi 800 pg/ml 1000 pg/m|
Concentrations
Replicates ¥ Peak Area
1 810550.30 1612960.11 2398950.13 3009080)23 390783
2 812569.89 1614850.32 2412850.50 3008450(78 401234
3 811450.78 1598970.09 2399733.31 3010345]65 410325
4 813543.67 1613456.89 2425830.38 300967890 390595
5 809340.09 1611567.90 2397633.10 3109789)89 401836
Mean 811490.90 1610361.1( 2406999.50 302946910 . 5088240
SD 1650.03 6475.02 12187.65 44906.19 44308.60
% RSD 0.2033 0.4020 0.5063 1.4823 1.1008
Regression Equation: y = 3923.x +22792, Coefficartorrelation: 0.996
N
V= 39%3 Ax+ 22792 .
R — G
— ////
=
Fig. 9: Calibration Curve of Paracetamol
Table 8: Intra-day variability of cetirizine Hydroc hloride
Conc. Peak area Mean SD % RSD
(hg/ml) ™Trial 1 Trial 2 Trial 3
10 ug/ml| 60489.98] 58858.78 61356.46  60235|07 1P68.2.1054
20 pg/ml| 122265.34 120276.18 118421|34 120321.2 2.882 1.5977
30 ug/ml| 176878.54 181001.93 17836611 178748.8688.20| 1.1682
Table 9: Intra-day variability of Phenylpropanolamine Hydrochloride
Conc. Peak area Mean SD % RSD
(ug/ml) Trial 1 Trial 2 Trial 3
20 pg/ml| 463457.73 471646.89 46832121 467808.6 8571 0.8803
40 pg/ml| 588457.56¢ 588234.78 587934|89 588209.1 .2862 0.0445
60 pg/ml| 688019.31 687023.43 682233/30 6857%8.7 3309 0.4510
Table 10: Intra-day variability of Paracetamol
Conc. Peak area Mean SD % RSD
(ng/ml) Trial 1 Trial 2 Trial 3
200 pg/ml 811560.70 812450.89 810456.45 811489.3 9.189| 0.123
400 pg/ml 1612560.89 1614356.67 1616342/45 1616420891.58 0.117
600 pg/ml 2412345.90 2416789.7 2413543|61 24183432299.33 0.095
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Conc. Peak area Mean SD % RSD
(Hg/ml) Day 1 Day 2 Day 3
30 pug/ml| 178779.56 177001.93 178366|11 178049.200.223 0.5224
40 ug/ml| 240311.3% 239915.49 238850{11 239692.3(06.785 0.3153
50 pg/ml| 299560.9| 298988.12 29976778 299438.9 8203.0.1389
Table 12: Inter-day variability of Phenylpropanolamine Hydrochloride
Conc. Peak area Mean SD % RSD
(ug/ml) Day 1 Day 2 Day 3
60 ug/ml | 688019.31 687023.43 682233{30 685758.7 3.309 0.4510
80 pg/ml | 787130.40 786950.31 787239(20 787040.407.382| 0.0161
100 pg/ml| 884551.20 884850.11 885020,01 88480y.1687.3% | 0.0268
Table 13: Inter-day variability of paracetamol
Conc. Peak area Mean SD % RSD
(1g/ml) Day 1 Day 2 Day 3
600 pg/ml | 2412345.90 2416789.87 2413543.61 2418%43.2299.33| 0.095
800 pg/ml | 3012967.90 3101567.89 3115345.76 307862755559.30 1.805
1000 pg/ml| 4012345.89 4015671.12 4030453.98 4019890 9639.27| 0.239
Table 14: Recovery Studies of Cetirizine Hydrochlade
Expected Concentration of Sample
Level of Recovery
80 % 100 % 120 %
18 pug/mi 20 pg/ml 22 pg/ml
Replicate 1 110381.11 120700.61 130800.45
Replicate 2 110531.33 120830.20 130920.30
Replicate 3 111003.14 120599.13 130610.50
Mean 110638.50 120710.00 130777.10
SD 324.57 115.52 156.22
% RSD 0.2933 0.1057 0.1194
conc. found (ug/ml) 18.57 19.89 22.90
% Recovery 100.84 99.76 100.91
Mean % Recovery 100.50

Table 15: Recovery Studies of Phenylpropanolamine ydirochloride

Expected Concentration of Sample

Level of Recovery

80 % 100 % 120 %

90ug/ml 100ug/ml 110pg/ml
Replicate 1 840950.31 884890.31 932840.39
Replicate 2 839998.91 884930.13 932771.81
Replicate 3 840731.01 884810.80 932560.44
Mean 840560.10 884877.10 932724.20

SD 498.20 60.76 145.92

% RSD 0.0592 0.0068 0.0156

conc. found (png/ml) 90.10 98.89 110.91

% Recovery 100.62 99.12 100.89

Mean % Recovery 100.21
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Table 16: Recovery Studies of Paracetamol

Expected Concentration of Sample
Level of Recovery
80 % 100 % 120 %
800 pg/ml 1000 pg/ml 1200 pg/ml
Replicate 1 7006920.33 7995943.23 8996830.33
Replicate 2 7005870.10 7996930.20 8995110.4D
Replicate 3 7007110.29 7995110.12 8996980.111
Mean 7006633.60 7995994.50 8996306.9(
SD 667.97 911.12 1038.98
% RSD 0.0095 0.0113 0.0115
conc. found (png/ml) 798.07 1010.12 1205.45
% Recovery 99.62 100.68 100.08
Mean % Recovery 100.12

[
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Fig. 10: No Interfering Peaks Chromatogram of sampm@ consisting Cetirizine Hydrochloride (2.34 min),
Phenylpropanolamine Hydrochloride (2.81 min) and Peacetamol (3.55 min

Fig. 11: Mobile ratio changes Chromatogram of sam consisting Cetirizine Hydrochlgride (2.30 min),
Phenylpropanolamine Hydrochloride (2.31 min) and Peacetamol (3.50 min)
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