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Abstract

An HPLC method was developed and validated for the determination of cetirizine dihydrochloride (CZ) as well as its related impurities
in commercial oral solution and tablet formulations. Furthermore, two preservatives associated with the drug formulations, namely, propyl
(PP) and butylparabens (BP) were successfully determined by this method. The chromatographic system used was equipped with a Hypersil
BDS C18, 5um column (4.6x 250 mm) and a detector set at 230 nm in conjunction with a mobile phase of 0.05M dihydrogen phos-
phate:acetonitrile:methanol:tetrahydrofuran (12:5:2:1, v/viviv) at a pH of 5.5 and a flow rate of 1Tl fitie calibration curves were linear
within the target concentration ranges studied, namehl #—8x10? pg mi-* and 1-4.g mi~* for CZ, 20-10Qug ml~* for preservatives
and 1-4ug mi~ for CZ related impurities. The limits of detection (LOD) and quantitation (LOQ) for CZ were, respectively, 0.10 apay0.34
ml~! and for CZ related impurities were in the ranges of 0.08—@énl~* and 0.28-0.86.g mlI~, respectively. The method proved to be
specific, stability indicating, accurate, precise, robust and could be used as an alternative to the European pharmacopoeial method set for CZ
and its related impurities.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction As a bulk material, CZ was assayed by acid base titration
[2,3] and HPLC[4,5] technigues.Various HPLC methods

Cetirizine dihydrochloride (CZ) is (RS)-2-[2-[4-[(4- were used for CZ assay in various pharmaceutical formula-

chlorophenyl) phenyl methyl]piperazine-1-yllethoxy] acetic
acid dihydrochloride whose structural formula is given be-
low. It is described as a long acting non-sedating antihis-
tamine with some mast-cell stabilizing activity. It is used for
the symptomatic relief of allergic conditions including rhini-
tis and chronic urticaril].
Cl
O /_\N/\/OVCOOH , 2HCI
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tions[6,7-10]where C18 columns of different brands were
used. The mobile phases mainly consisted acetonitrile and
phosphate buffer of different pH values. The detection was
carried out by UV detection at 230nm or 254nm. CZ in
pharmaceutical formulations was also determined by other
techniques such as ultraviolet spectrophotompgry1,12]
spectrofluorimetry{13,14], calorimetry[6,14-17] and ion-
selective electrodefl8]. TLC and HPTLC methods were
reported for the determination of CZ as a bulk material and
in formulations, respectivelfl9,20]

Methods reported for the determination of CZ related im-
purities were limited3,21]. The European Pharmacopoeial
method[3] was used for the determination of CZ related im-
purities, namely: A, B, C, D, E and F whose formulas are
given below Echeme L The chromatographic system used
in this method was equipped with a column of 26@.6 mm
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Scheme 1. CZ related impurities.

packed with um silica gel and the mobile phase was a mix- 2. Experimental

ture of dilute sulfuric acid: water: acetonitrile (0.4:6.6:93,

v/vIv) with the flow rate set at 1 mImih and the detection  2.1. Materials and equipment

made at 230 nm. This method was tested here during the pre-

liminary studies for the determination of CZ related impuri- CZ, CZ related impurities (A-I), PP, BP, the commer-
ties. It has been noticed that the column deteriorates when itcial products: Cetolerg tablets (5 and 10 mg), Cetolerg so-
is in use and has to be changed every two or three replicatedutions (1 and 10 mg mi') and the formulation excipients
to recover the normal performance. This behavior was at- were all provided by the Jordanian Pharmaceutical Manu-
tributed to the very low pH (<0.5) of the mobile phase. Inthe facturing Company (JPM). Zyretic (UCB, Belgium) tablets
mean time, a considerable interference was noticed betweer(10 mg) and Zyretic solution (1 mg mt) were obtained from
impurities A and F and the non-pharmacopoeial impurities the Jordan market. All other chemicals were of HPLC or an-
Hand I. alytical grade and obtained from Acros.

The other method21] was developed and validated to The chromatographic system was consisted of an HPLC
determine all impurities mentioned in the European phar- (Thermoseparation products, with programmable solvent
macopoeial methodi3] except impurity C in addition to  module P1000, and programmable detector module UV1000)
other eight related impurities. The method was based onequipped with a Hypersil BDS C18 (Bn, 4.6 x 250 mm)
LC/MS technique equipped with a cyano-column coupled column.
to an electrospray ionization mass spectrometer where a bi-
nary gradient elution system composed of 50 MM ammo- 2.2. Analytical solutions
nium acetate solution (pH 7) and acetonitrile was used. This
method was applied only for the tablet formulations using 2.2.1. Mobile phase
the expensive MS detection technique and a gradient elution A degassed and filtered mixture of 0.05 M potassium dihy-
system. drogen phosphate, acetonitrile, methanol and tetrahydrofuran

Thus, this work aimed at developing a simple HPLC (60:25:10:5, v/v/v/v) with a pH of about 5.5 was used as the
method for simultaneous determination of CZ and its related mobile phase.
impurities in the presence of formulation excipients either in
solution or solid formulations based on isocratic system and 2.2.2. Standard reference solutions
a commonly used UV detector. Also the method was also 50 mg of CZ were accurately weighed and dissolved in
validated to determine the two preservatives PP and BP usedL00 ml of the mobile phase. Further, dilutions were carried out
in solution formulations in conjunction with the other drug to obtain CZ solutions within the target concentrations. Stan-
components. dard solutions of preservatives were prepared by dissolving,
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accurately weighed, 40 mg of PP and PB in 200 ml of the 4000 rpm for 15 min and the supernatant was used for HPLC
mobile phase followed by five-fold dilution with the mobile injections.

phase. For standard solutions of CZ related impurities, 5mg  Solutions of preservatives were made by separately dis-
of each impurity were accurately weighed and dissolved in solving three quantities of each of PP and BP in the range of
200 ml of the mobile phase followed by 10-fold dilution with  20—60 mg in 200 ml of the mobile phase. Five millilitre por-

the mobile phase. tions of the final solutions were separately transferred into
25 ml volumetric flasks followed by additions of 5 ml of the
2.2.3. Drug-matrix preparation solution’s drug-matrix into each flask and adjusting the vol-

The materials used in the drug-matrix preparation used in UMe up to the mark by the mobile phase.
solution formulationsinclude: PP, BP, propylene glycol, glyc- ] . o -
erin, glacial acetic acid, sodium acetate, saccharin sodium,2-2.7. Solutions for testing precision, stability and
carboxymethyl cellulose sodium, apricot flavor, and purified effects of method’s parameters
water. When the preservatives were assayed, PP and PB were Solutionsof CZanditsrelated impurities were prepared by
removed from the matrix and CZ was added. Drug-matrix for transferring accurately weighed portions of CZ (50 mg each)
CZ tablets was made by mixing microcrystalline cellulose, and related impurities (0.25mg each) into 100 ml volumetric

lactose, magnesium stearate, and opadry coating material. flasks followed by 50 ml additions of the solution's drug-
matrix or 1400 mg of the tablet's drug-matrix. Mobile phase

was then added to make the volumes up to 100 ml.

Solutions of preservatives were prepared by transferring
5 ml portions of the PP and PB standard stock solutions men-
tioned above into 25 ml volumetric flasks followed by 5ml
additions of the solution’s drug-matrix; mobile phase was
then added to make the volume up to 25 ml.

The above solutions were also used to study the effect of
various method’s parameters and their stability was tested by
storing at ambient conditions for 24 h.

2.2.4. Solutions for testing degradation and specificity
0.1M HCI, 0.1M NaOH and 1% k- solutions were used
to induce degradation of CZ and the preservatives (PP and
PB). 250 mg of CZ and 80 mg of each of PP and BP were
separately dissolved in 100 ml of each of the degradation
solutions and kept at 8@ for 10 h. 10 ml of each solution
were then diluted separately to 50 ml with the mobile phase.
The effect of light on the stability of CZ in its solid state or
in solution was studied for samples of CZ powder (thin layer
in petri dish) and in CZ solution (2Q0g mi~1) by exposing
them to low intensity UV lamp and daylight for 65 and 2
days, respectively.

2.2.8. Chromatographic procedure and calculation

20wl samples were injected into the chromatograph; the
flow rate was set at about 1 ml/min and the HPLC chro-
_ o ) matograms were recorded at a detector setting of 230 nm.
2.2.5. Solutions for testing linearity and range The tailing factor for CZ peak found was not more than 1.5

Standard solutions used for testing the linearity of cali- and the relative standard deviation for replicate injections was
bration plots for CZ were prepared by separately dissolving not more than 2.0%.

accurately weighed quantities of CZ (20-80 mg) in 100 ml

of the mobile phase. Further, dilutions with the mobile phase

were carried out to prepare another set of CZ concentrationsg  Results and discussion

in the range of 1-4g ml~1. The solutions of CZ related

impurities were prepared by dissolving accurately weighed 3 1. pevelopment of the HPLC Method

5 mg of each component in 200 ml mobile phase followed by

further dilutions to obtain solutions having concentrations  pyring the method development, different parameters
ranging from 1 to 41g mi~*. Solutions of preservatives were  vere manipulated to obtain an acceptable resolution between
prepared by dissolving accurately weighed 40 mg of PP or BP the analyte components with acceptable recoveries and to
in 100 ml mobile phase, followed by further dilutions with  satisfy the HPLC system suitability and use it as a stabil-
the mobile phase to obtain solutions having concentrationsity indicating method. These parameters include: flow rate

ranging from 20 to 10p.g mI™. (0.5-1.5 ml/mirrY), column temperature (25-48), differ-
ent types of C18 columns, sodium heptanesulfonate ion pair
2.2.6. Solutions for testing accuracy of different concentrations (0.5-1.5%), 0.05 M phosphate

Samples of CZ and its related impurities were prepared by buffers of pH ranging from 3 to 8, and various organic modi-
transferring into three 100 ml volumetric flasks three quanti- fiers including mixtures of methanol, acetonitrile and tetrahy-
ties of CZ in the range of 25-75mg and three quantities of drofuran with different ratios.
impurities, respectively, in the range of 0.1-0.4 mg, followed  The preliminary work was conducted by using reversed
by additions of 50 ml of the solution’s drug-matrix or 1400 mg phase C18 column and binary mobile phases consisting phos-
of the tablet’s drug-matrix. Mobile phase was then added to phate buffer and acetonitrile. The UV detection at 230 nm
make the volume up to the mark. The samples containing thewas found to be more sensitive where it gave high absorptiv-
tablet’s drug-matrix were sonicated for 15 min centrifuged at ities for CZ and its related impurities. Binary mobile phase
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systems of different ratios were found not suitable due to a at 230 nm showed a significant resolution of CZ, impurities
bad resolution and low recoveries observed for some CZim- A, C, E, F, G, H, |, and the two preservatives PP and BP.
purities. No significant effect on resolution and recoveries Although these optimum conditions achieved significant res-
was obtained by changing flow rate, column temperature or olution of several components, the impurity B showed an
column trade names. The difficulty in developing a universal interference with the CZ peak, and impurity D was not de-
method for the determination of all CZ impurities might be tected. In case the determination of these two impurities is
ascribed to the wide range of polarity of the analytes. For ex- needed the European pharmacopogaimethod would be
ample, impurities H and I were eluted slowly while impurities followed.

C, F, and E showed fast elution. The addition of an ion pair

and changing the pH of the mobile phase did not significantly 3.2. Specificity

improve the resolution. When a mobile phase of multicom-

ponents was used a better resolution was demonstrated. Var- The specificity was demonstrated by the HPLC chro-
ious mixtures of phosphate buffer, acetonitrile and methanol matograms recorded for mixtures of CZ, preservatives and
of different ratios (60:30:10, 60:20:20, 40:40:20, 45:35:20 CZ related impurities dissolved in the mobile phase. Well-
and 50:30:20, v/viv) were tried. A significant improvement resolved peaks for CZ, PP, BP, impurities A, C, E, F, G, H
in resolution was achieved except for the separation of CZ and | were observed={gs. 1 and 2 with relative retention
from impurity G. Tetrahydrofuran was finally introduced into  times of 1.0, 1.4, 2.7, 1.3, 0.7, 0.8, 0.5, 1.2, 3.9 and 6.7, re-
the mobile phase and the ratios of the phosphate buffer, acespectively. Only impurities B and D could not be detected by
tonitrile, methanol and tetrahydrofuran were varied until the the proposed method, where impurity B and CZ showed over-
ratio of 60:25:10:5, v/vivlv, respectively, was found to be the lapping and impurity D did not elute. Drug-matrices stored
optimum in achieving good resolution forimpurity G without  for 6 months at 46C and at 40C/75% RH showed zero
affecting the resolution of other components. Thus, coupling response with respect to all analyte’s components indicating
of this mobile phase, a flow rate of 1 ml mihand a detection  matrix stability and a free matrix interference effect.
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Fig. 1. HPLC chromatograms: (a) for solution’s drug-matrix and (b) for a synthetic mixture of CZu$00~1) and CZ related impurities (2)5g each mt?1)
in the same drug-matrix.
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Fig. 2. HPLC chromatograms: (a) for tablet’s drug-matrix and (b) for a synthetic mixture of CZu$601) and CZ related impurities (2/8g each mt?)
in the same drug-matrix.

When the degradation of CZ, PP and BP was induced by expected hydrolysis degradation products of PP and BP did
0.1 M HCI, 0.1 M NaOH or 1% HO, at 80°C for 10 h, the not show any peaks in the chromatograms indicating zero
HPLC chromatograms of the resulted solutions showed thatinterference with the analyte’s components.
the method is stability indicating for both CZ and the preser-  Furthermore, the proposed method can be used to assess
vatives, PP and BPT@able 1. The HPLC chromatograms the photostability of CZ. Two photodegredants were detected
(Fig. 3 recorded after degradation showed well-resolved at relative retention times of 0.76 and 0.90. And 99.5% of CZ
peaks for CZ, and some degradation products (DP1-DP3)was detected after exposure of CZ solution to daylight for
other than the synthetic CZ impurities mentioned above. 2 days. However, a significant decrease in the CZ potency
These degradation products showed also a significant reswas observed after exposing solid CZ to UV light for 65 days
olution from CZ impurities, PP and BP. Furthermore, the where 81.6% CZ was detected at the end of that period.

Table 1

Degradation of CZ and preservatives (PP and BP) stored in different media for 10 hGat 80

Degradation medium Compound Initial concentratipg ni—1) Found concentrationug mi—1) Recovery (%)

0.1M HCI Ccz 491 339 69D
PP 101 0 @®
BP 99 0 00

0.1M NaOH Ccz 502 501 98
PP 101 62 64
BP 102 58 5@

1% H,O2 Ccz 501 26 52
PP 96 37 385

BP 101 37 36
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’*’ - Table 3
é cz a 1 Accuracy of the method for CZ and the preservatives.
400 § P2 Compound Quantityg mI~1)  Recovery (%) Bia’(%)
L k Added Found

% 9 CZ (solution’s matrix) 25@® 2472 989 -11
200 cz b 5000 4960 992 -0.8
7500 7203 960 —4.0

Average+ R.S.D. 980+ 1.8
DP1 L DP2 DP3 CZ (tablet’s matrix) 300 3017 1006 06
0 — N 5000 50Q7 1001 01
0 10 20 30 40 50 oo 7000 6940 989 —1.1

Minutes Average+ R.S.D. 999+ 0.9
PP 200 196 982 -18
Fig. 3. HPLC chromatograms for CZ degradation in):qa M HCl and (b) 40.0 396 989 -11
1% H,O, solutions at 80C for 10 h. - 60.0 599 998 -0.2

Average+ R.S.D. 989+ 0.9
BP 200 196 984 -16
. . 40.0 397 993 -0.7
3.3. Linearity and accuracy 600 586 976 Y

Average+ R.S.D. 984+ 0.9

The linearity of calibration curves was tested for the de- —; A —
. . . " . verage of three individual results.

termination of CZ, CZ related impurities and preservatives b gjas = oprecovery- 100.
at five concentration levels within the ranges of the target
concentrations of each of them, namelyx 20°—8x 107 pg
mi~1, 1-4pg mi~! and 20-10Qug mi~1, respectively. The 0.6 for CZ, 98.4-98.9, 0.9 and2.4 to—0.2 for the PP and
linear regression parameters (correlation coefficient, slope,BP, and 92.1-108.3, 1.2-7.2 and0.3to 15.5 for CZ related
intercept, 95% confidence intervals of the slope and of the impurities (Tables 3 and %
intercept) were estimated and reportedrable 2 The lin-
earity of the curves was better than 0.998. 3.4. Repeatability and intermediate precision

The LOD and LOQ have been estimated from the calibra-
tion curves of CZ and its related compounds as three and ten  The short term precision for each component was demon-
times of the noise level for LOD and LOQ), respectivig]. strated as R.S.D. for six analyses made by each analyst for
The values of LOD and LOQ for CZ were 0.10 and Ou3#t CZ, preservatives and CZ related impurities in the solution’s
ml~1, respectively. However, the LOD and LOQ values for and the tablet's drug-matrices. The R.S.D. values found were
CZ impurities were in the ranges of 0.08—0 2 ml~* and in the ranges of 0.7-1.2, 1.2-2.4 and 0.7-4.5 for CZ, preser-
0.28-0.86ug miI~1, respectively Table 2. vatives and related impurities, respectiveRalfle 5. The

The accuracy of the method was tested at three concentraintermediate precision was determined as the R.S.D. of 12
tion levels within each analyte target concentration and eachanalyses made by two independent analysts. The overall
concentration level was analyzed by three different analysts.R.S.D.s for CZ, preservatives and CZ related impurities were
The average percent recoveries, R.S.D. and bias were, refound to be in the ranges of 1.0, 1.7-1.8 and 1.7—4.4, respec-
spectively, in the ranges of 98.0-99.9, 0.9-1.8 ad0 to tively.

Table 2

Linearity of the calibration plots for CZ, preservatives (PP and BP) and CZ related impurities.

Compound  Calibration range r?2 (Slope+ CI) x10~*  (Interceptt Cl) x10~4 Response factof® LOD (ugmi~1) LOQ (ug mi~1)
(ng mi?)

cz 1.2-3.8 0994 4.20+0.25 —0.15+ 0.65 10 0.10 034

cz 194-795 M996 3.40+0.10 —14.0+ 66.0 -

PP 21-100 992 16.00+ 1.18 3.3+ 729 -

BP 21-101 ®991 14.90t 1.16 1.9+ 726 -

Impurities A 0.9-3.8 ®996 5.09+ 0.26 —0.08+ 0.66 Q8 0.26 086

ImpuritesC ~ 1.0-3.9 ®978 2.45£0.30 —0-32+£0.79 17 0.12 040

ImpuritesE~ 1.0-4.1 ®996 3.28+0.18 0.06+ 0.50 12 0.08 028

Impurites F 1.0-3.9 ®997 2.52£0.10 0.03t+ 0.27 17 011 037

Impurites G~ 0.8-3.2 ©994 15.10+ 0.98 —053+2.11 Q3 0.09 031

ImpuritesH ~ 1.0-4.0 ®997 6.45+0.28 —0.25+0.76 Q7 0.13 042

Impurities | 1.0-4.2 ®995 2.32+0.14 —0.6+0.38 18 0.10 034

2 r: Correlation coefficient, Cl: 95% confidence interval
b : slope (CZ)/slope (compound).
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Table 4

Accuracy of the method for CZ related impurities.

Compound Matrix for solutions Matrix for tablets
Quantity (g mi~1) Recovery (%) Bias (%) Quantityug mi~1) Recovery (%) Bial (%)
Added Found Added Found

Impurities A 120 118 98.1 -1.9 125 124 989 -11
2.40 240 100 0.0 20 241 1003 0.3
3.60 346 96.2 -3.8 335 324 968 -32

Average+ R.S.D. 98.1+ 1.9 - - - 987 +£1.8

Impurities C 123 116 94.6 5.4 125 144 1155 155
2.46 249 101.3 1.3 26 269 1093 9.3
3.69 359 97.2 -2.8 293 293 1000 0.0

Average+ R.S.D. 97. 7+ 34 1083+ 7.2

Impurities E 129 130 100.1 0.1 »5 125 1003 0.3
2.58 262 101.7 1.7 58 259 1003 0.3
3.87 382 98.8 -1.2 286 281 980 -20

Average+ R.S.D. 100.2t 1.5 995+ 1.3

Impurities F 120 127 106.1 6.1 »5 121 968 -32
2.40 249 103.6 3.6 20 238 992 —0.8
3.60 366 101.6 1.6 D8 287 962 -38

Average+ R.S.D. 103.8t 2.2 974+ 1.6

Impurities G 121 119 98.1 -1.9 125 123 981 -1.9
242 244 100.8 0.8 22 242 1000 0.0
3.63 353 97.2 -2.8 388 373 962 -38

Average+ R.S.D. 98.7+ 1.9 981+9

Impurities H 125 117 93.6 —-6.4 125 121 965 -35
250 250 99.9 -0.1 250 247 988 -12
3.75 349 93.2 —6.8 320 310 970 -30

Average+ R.S.D. 95.6+ 3.9 974+ 1.2

Impurities | 130 121 93.1 —6.9 125 132 1056 5.6
2.60 243 93.5 —-6.5 260 256 985 -15
3.90 350 89.7 -10.3 323 347 1012 12

Average+ R.S.D. 92.1+ 2.3 1018 £ 3.5

a Average of three individual results.
b Bias = %recovery- 100.

3.5. Stability of solutions and robustness absence (standard preparation) or the presence of the drug-
matrices (matrices for solutions and for tablets formulations)
The stability of the solutions of CZ, preservatives and CZ were tested over a period of 24 h. The freshly prepared and
related impurities dissolved in the mobile phase and in the stored samples were analyzed and the results are reported in

Table 5
Precisions results for CZ, the preservatives (PP and BP), and CZ related impurities.
Amount Matrix for solution Matrix for tablets
Eize:]rl) Analyst | Analyst Il Overall Analyst | Analyst Il Overall
%R.S.D. %R.S.D.
(n=12) (n=12)
Amount Amount Amount Amount
found? found? found? found® (g
(ng mi~?) (rg miY) (ng mi~t) mi~?)
Ccz 5000 4985 (0.7) 4932 (1.1) Q97 4968 (1.2) 4990 (0.8) 10
PP 400 399 (2.4) 399 (1.2) 18 - - -
BP 400 399 (2.3) 399 (1.3) 17 - - -
Impurities A 240 232 (3.8) 235 (2.2) 30 234 (2.3) 241 (0.7) 23
Impurities C 246 260 (4.1) 246 (2.6) 44 259 (2.7) 273 (0.8) 33
Impurities E 258 246 (4.2) 252 (1.7) 33 253 (1.7) 258 (0.7) 17
Impurities F 240 241 (1.6) 229 (4.3) 40 233(1.7) 239 (0.8) 19
Impurities G 242 235(2.3) 238 (1.9) 21 237(1.9) 242 (0.7) 18
Impurities H 250 241 (3.3) 250 (1.7) 32 241 (3.7) 247 (3.1) 35
Impurities | 260 243(2.8) 253 (4.5) 42 256 (2.4) 246 (3.7) 36

a Each reported quantity is the average of 6 measurements and the values in parenthesis are the percentage R.S.D. for the six measurements.
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Table 6
Stability of solutions of CZ, preservatives (PP and BP) and CZ relate

d impurities.

A.M.Y. Jaber et al. / Journal of Pharmaceutical and Biomedical Analysis 36 (2004) 341-350

Compound  Quantity added Standard preparations
(ng mi~?)

Quantity found(ug mi—1) %D

Fresh solution  Stored solution

Matrix for solution

Matrix for tablets

Quantity found (g mi—1) %D

Quantity found (ug mi—1)

Fresh solution  Stored solution

Fresh solution

%D

Stored solution

Ccz 5000 4952 4989 -0.7
PP 404 404 407 -0.7
BP 409 409 412 -0.7
Impurities A 240 240 229 46
Impurities C 246 247 235 49
Impurities E 258 258 249 35
Impurities F 242 235 219 68
Impurities G 242 242 234 33
Impurities H 250 250 238 48
Impurities | 260 257 256 04

4926 4967 -0.8
408 413 -12
414 422 -19

240 22 54
255 231 94
263 254 34
255 249 24
244 232 49
249 238 44
246 245 04

4983 4950
240 236
254 243
257 255
238 237
241 239
252 238
242 240

0.7

17
43
08
04
08
56
08

2 Each quantity is the average of 3 measurements.

Table 6 The percent differences in concentrations observed drug-matrix for solution’s formulations. The parameters in-
for CZ, preservatives and CZ related impurities were in the clude: flow rate, mobile phase ratio, pH, column age (old

ranges 0f-0.8t0 0.7,—1.9 to—0.7 and 0.4 to 9.4, respec-

or new), wavelength of detection, filtration system and

tively. This indicates the possibility of using all analyte so- sonication time. Percent recoveries of CZ, preservatives
lutions in either standard or synthetic drug-matrices over a and CZ related impurities obtainedable 7 under the

various conditions were within 95-101%, 93-100% and
The optimum HPLC parameters set for this method 88-112%, respectively. These results indicate the ability
of the method to remain unaffected by small changes in

period of 24 h without degradation.

were slightly changed for samples of CZ (50mi~1),

preservatives (4@gml~! each), and CZ related impuri-

ties (2.5ugmli~1 each) prepared in the presence of

the robust.

the method’s parameters, thus the method is considered

Impurities |

Table 7
Robustness results for CZ, preservatives (PP and BP) and CZ related impurities
Parameter Condition Cz PP BP  Impurities A Impurities C Impurities E  Impurities F  Impurities G ImpuritiesH
Flow rate 0.8 ml/min 9® 978 976 889 916 950 890 905 1008 1010
1.0 ml/min 988 998 985 990 955 974 990 97.9 1020 1030
1.2 ml/min 984 986 979 871 922 94.8 880 905 1033 9938
Mobile 550:300:105:45 98 958 980 946 97.3 1123 903 956 926 9291
phase
Ratio
600:250:100:50 98 999 986 990 955 97.4 990 97.9 1020 1030
650:200:95:55 93 949 947 927 951 961 944 96.7 903 893
pH 5.3 943 953 927 953 97.6 933 920 980 924 997
5.5 988 998 986 990 955 974 990 97.9 1020 1030
5.7 962 969 955 961 1017 964 995 964 980 1013
Column type New 99 989 995 990 955 97.7 990 97.9 1020 1030
Old 995 986 982 910 1026 931 917 1043 928 893
Wavelength 225 957 973 960 1005 910 959 1007 967 952 1077
(nm)
230 988 998 986 990 955 97.4 990 97.9 1020 1030
235 984 997 971 976 933 96.7 964 97.9 981 1016
Filtration Centrifuge oa - - 1010 1110 1008 1002 1008 954 983
system
Nylon filter 1004 - - 1004 1119 1014 1012 1008 957 1010
Sonication 10 1004 - - 1008 1101 1006 998 1003 96.6 97.7
time
(min)
15 1001 - - 1010 1110 1008 1002 1008 954 983
20 1008 - - 994 1087 994 1000 994 96.2 957
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Table 8
Analysis of various CZ commercial pharmaceutical preparations.

349

Sample

%Assay

Ccz

PP

BP

Impurities E

Impurities F

Impurities G

Cetolerg 5 mg tablets

Cetolerg 1 mg mt! solution

Zyertic 10 mg tablets
Zyertic 1 mg mt! solution

108
1044
1030

995
99.6
97.3

ag
991

985
988
992

1001
991
991

Q03
Q03
Q03

0.07
0.06
0.06

Q05

002
002
002

011
012
011

Q013
013

15
‘ cz
|
|

10|

mAU

CE
0 F—tetn A M

Unkown

(a)

15

15

20
Minutes

25

30

35

40

MP cz

Excipients

mAU
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PP

L

(b)

15

15

20
Minutes

25

30

35

40

NB cz

10

Excipients

mAU

@
mnown

i

PP

Unknowns

0 5 10
(c)
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Fig. 4. HPLC chromatograms for: (a) Zyrtec 10 tablet, (b) Zyrtec 1 mgtml
solution and (c) Zyrtec 10 mg mt solution.

3.6. Application

The JPM commercial dosage forms (Cetolerg solutions
and tablets) and the originator products (Zyertic) were tested
using the proposed methoilable 8shows that the inter-
ference of excipients in the tablets dosage form is insignifi-
cant. For the JPM solution product, the method was capable
(Table § to differentiate between CZ, its related impurities
and the preservatives (PP and BP). Furthermore, the method
successfully resolved two more preservatives, methlyparaben
(MP) and sodium benzoate (NB) used in Zyertic solutions
(Fig. 4b,c). These two preservatives can be quantified if their
guantities are labelled. Further optimization is required prior
the usage of the method, for determination of impurities E and
F in Zyertic solutions as the two preservatives may interfere
with these two impurities.

4. Conclusion

A new HPLC method is proposed for simultaneous deter-
mination of CZ, the preservatives (PP and BP) and seven of
the synthetic impurities in solution and solid dosage forms.
This method would be an alternative to the European pharma-
copoeial method where the mobile phase of pH <0.5 would
cause column deterioration after few runs leading to irrepro-
ducible results. Also, the European method showed relatively
low resolution between impurities A, F, H, and |; in the mean-
time, impurities B and D were obscured here. The method was
robust and showed good selectivity thus it could be used as a
stability indicating for the assay of CZ. All statistical values
(percentage recoveries, R.S.D., percentage difference, confi-
dence limits of the slope and intercept, LOD and LOQ) were
within the acceptable limits. Due to the presence of different
interferents in solution formulations such as colors, flavors,
sweetening agents (e.g. saccharin) and preservatives other
than PP and BP, the proposed method should be re-evaluated
prior usage for commercial solution products containing ex-
cipients other than those used in this work.
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