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ABSTRACT

Simple, sensitive and precise spectrophotometric and chromatographic
methods were developed for simultaneous determination of Sodium
cromoglicate (SCG) and Xylometazolinehydrochloride(XY LO) intheir pure
form and nasal solution. By applying the spectrophotometric methods,
(SCG) was determined by direct spectrophotometry through measuring its
zero-order (D) absorption spectraat 325 nm; while (XY LO) was determined
using two methods. The first method utilized the first derivative spectra
D?of (XYLO) after prior separation of SCG frommediumusing 0.1 N HCI.
The second method depends on derivative compensation ratio technique
depending on the mean ratio of D* peak amplitudesof SCG (D .,/ D, ,)-
The chromatographic method utilized aZorbax SB-C,, column and amobile
phase of acetonitrile: 10 mM phosphate buffer (pH 4): triethylamine, in
ratio (80: 19.9: 0.1 v/v/v), delivered at flow rate of 1.2 mL/minand the
detections were done at 220 nm. The proposed methods were validated in
compliance with the | CH guidelines and were successfully applied for the
analysis of (SCG) and (XYLO) in the laboratory prepared mixtures and
combined pharmaceutical dosage form.
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INTRODUCTION

Sodium cromoglicate(SCG) [disodium 4,4’ -dioxo-
5,5"-(2-hydroxytrimethylenedioxy) di(4H-chromene-2-
carboxylate)] isamast cell stabilizer that inhibitsthe
release of histamineand other inflammatory mediators
from sensitized mast cells. Xylometazoline
hydrochloride (XY LO) 2-[[4-(1,1-Dimethylethyl)-2,6-

dimethyl phenyl]methyl]-4,5-dihydro—1-H-imidazole,
hydrochloride, isadirect-acting sympathomimetic used
as a vasoconstrictor for congestion of mucous
membranes. Both drugs are formul ated together inthe
form of nasal solution for treatment of rhinitig. The
chemical structures of both drugs? were shown in
Figurel.

A survey of the literature revealed the methods
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reported for the determination of SCG such as UV
spectrophotometry®4, HPLCB8, TLCI" and capillary
electrophoresis®; and for XYLO such as UV
spectrophotometry®%, HPL C*14 gnd TLC™,

No methodshave been reported for theandysis of
the binary mixture of thesetwo drugs. The anadysis of
thisbinary mixture represented achallengethrough the
complete overlapped spectraof the major component
SCG and minor component XY LO; wheretheratio of
thedrugsinthedosageforms SCG: XY LO (80:1) and
thehugedifferencein absorptivitiesvauesof both drugs.
Theam of thiswork isto developsimple, sengtiveand
precise spectrophotometric and chromatographic
methodsfor the determination of SCGand XYLOin
their binary mixture.

0 0 CHy
0 0
NaO | | ONa _N HCI
OH HN\)
0 o _k_o o (HC)C CHy
(a) (b)

Figurel: Chemical structuresof (a) Sodium cromoglicate
(SCG) and (b) Xylometazolinehydrochloride (XYLO)

Theory of the Derivative compensation ratio
technique

This method*+¢ is used when the absorption
curves of the 2 components (x) and (y) overlapto a
large extent or when anaysisof aminor componentin
the presence of a major component represents a
problem, theba ance point or the graphica method can
be adopted. Under these conditions the absorption
spectrum of mixtureof two drugs(x) and (y) assumed
to possessgross curve which hasno characteristics of
elther of the pure compounds.

Balancepoint

The compensation method involves recording
derivative pectraof thedifferenceabsorption spectraof
[mixture (m) —reference (r)] where (m=A, +Ay) and(r
=A ) usngdifferent concentration of puredrug (x) above
and below that expected inthe mixture solutioninthe
referencecdll C . The D*amplituderatios (wavelength
D /wavelength D,) aredeterminedin chosen order (D).
The D'amplitude ratios of difference spectra are
compared withthe standard D*amplituderatio of pure
(Cy) against a blank solution. The amplitude ratios
characteristicsof themixturegradualy approach that of
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puredrug (y) asC, increasesand finally coincidewith
amplituderatio of puredrug (y) a thebaancepoint, for
whichC inthemixtureequa toC inthereferencecell.

Graphical method

It consists of plotting the above mentioned D*
amplituderatiosof themixture against the concentration
of thedrug (x) inthereference cell wherealinewith
very dight curvatureisobtained. The concentration of
the drug (x) is calculated from the graph asit isthe
concentration corresponding to theamplituderatio of
the mixturewhichisequal to the standard amplitude
ratio of the pure component (y) previously determined
asthemean amplituderatio (D, / D,) obtained from
derivative spectraof pure(y) a different concentration.
M odified graphical method viaregression equation

Thisisanew modification, theregression equation
represent the Graphical method was computed, the
concentration of (x) could be determined after

subdtitutioninit usingtheaverage of sandard amplitude
ratio.

MATERIALSAND METHODS

Apparatusand software

Shimadzu - UV 1800 double beam UV-Visible
spectrophotometer (Japan) with matched 1 cm quartz
cellsat 200-800 nm rangewasused for al absorbance
measurements. Spectrawereautomatically obtained by
Shimadzu UV-Probe 2.32 system software.

Agilent 1200 series chromatographic system
equi pped with quaternary pump, microvacuum degesse,
thermostatted column compartment and variable
wavelength UV-VIS detector was used. Sample
injectionswere made through an Agilent 1200 series
autosampler. Data collection and processing were
performed usingAgilent ChemStation software, version
A.10.01. ColumnAgilent Zorbax SB-C ; (150mmx4.6
mm, 5 um particle size i.d.) was from (Agilent
Technologies, PoloAlto, CA, USA). A “Jenway 3505”
pH-meter (Jenway, UK), equipped with combined glass
electrodewasused for pH adjustment.

Chemicalsand reagents
Puresamples
Sodium cromoglicate and Xylometazoline
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hydrochloride were kindly supplied by Sigma
Pharmaceutical Industries Limited; Al-Monofeya,
Egypt. Their purity wasfound to be 100.80+0.74 and
100.18+0.47 for SCG and XYLO respectively by the
officid methods™®

Market sample

Nasotal Compound ® nasal drop, labeled to contain
2% SCG and 0.025 % XY LO per 100 mL, (Batch no:
094244) was manufactured by Amoun Pharmaceutical
Co, Egypt.

Solvents

Spectroscopic analytical grade of methanol
(S.d.fine-chem limited- Mumbai), 33% HCI, 85% o-
phosphoric acid (Biochem-Egypt) and distilled water
were used.

Sandard solutions

Stock solutions of SCG and XYLO of
concentration 2 mg/mL were prepared in a solvent
mixtureof water: methanol (70:30v/v) & 4 °C. Working
solutionswerefreshly prepared by dilution from the
stock solutionswith solvent mixtureto get 50 pg/mL
and 100ug/mL of SCGand XY LO respectively.

Procedurefor spectrophotometric methods
Construction of calibration curves
For SCG

Different diquotsweretransferred fromitsworking
solution (50 ug/mL) intoaseriesof 10 mL volumetric
flasks, and the volume was compl eted with solvent
mixtureto makeup solutionsintherangeof (7.5-50
ug/mL). Theabsorption spectrawere measured for the
prepared sol utions at (200-400 nm). Cdibration curves
were constructed relating the D, absorbance at 325
nm to the corresponding concentration against solvent
mixture as a blank and the regression equation was
computed.

For XYLO

Different diquotsweretransferred fromitsworking
solution (100ug/mL) into aseriesof 10mL volumetric
flasks, completeto 3 mL with solvent mixture, then
completeto volumewith 0.1 N HCI toform solutions
in a concentration range of (4 -22ug/mL). The
absorption spectra were measured for the prepared
solutionsat (200-400 nm). Thefirst derivative D* was

Hnalytical CHEMISTRY o

calculated for the obtained spectra (AL = 8, scaling
factor 50). Cdlibration curveswere constructed rel ating
the D! absorbance at 230.4 nm to the corresponding
concentration and the regression equation was
computed.

Derivativecompensation ratio technique

The first derivative D* was calculated for the
obtained spectra (AL =8, scaling factor 50). The
amplitude was measured at 231.4 nm and 309.4 nm.
Themeanratio of pesk amplitudesof thefirst derivative
D! of SCGwascalculated at 231.4 nm and 309.4 nm
(D23l.4 / D309.4)'

A mixture solution containing (40 ug/mL) of SCG
and (2.5 pg/mL) of XYLO was prepared from the
working solutions. Themixture sol ution wastransferred
tothesamplecdll. A seriesof solutionswas prepared
containing various concentrationsof pure XY LO above
and below that present in mixture (0—3 pg/mL), and
placed inthereference cdl successively. The spectraof
themixture solution against each referencecell solution
wererecorded at (200- 400 nm). SCG was determined
usingits D absorbanceat 325 nm. Thefirst derivative
D!wasrecorded and the derivative amplituderatio of
themixture (in sample cell) wasca culated and plotted
againgt the concentration of XY LO (inreferencecell).
A gtraight lineisobtained and itsregresson equationis
calculated. The concentration of XY LO iscalculated
from theregression equation asits concentration will
be corresponding to mean standard amplituderatio of
pure SCG previously determined (D, ,/ D ., ,)-

Procedurefor chromatographic method

Chromatographicconditions

RP-HPLC wascarried out at ambient temperature
on Zorbax SB-C ,column. Themobile phaseconsisted
of acetonitrile: 10 mM phosphate buffer (pH 4):
triethylamine,inratio (80: 19.9: 0.1 v/v/v). Themobile
phaseswasfiltered using 0.45 im Millipore membrane
filter (Billerica, MA) and was ddlivered at flow rate of
1.2mL/min. Theinjection volumeswere 20iL and the
detections were done at 220 nm. The analysis was
performed at ambient temperature (25 °C).

System suitability
Twenty microlitersof theworking solutionswere
injected and applied to thechromatographic conditions.
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Thesystem suitability parameters, retentiontime, tailing
factor, theoretical plate count (N), height of theoretica
plate (HETP), separation of peaks (resolution) and
column capacity were calculated and compared to
referencevaue[99, 100].

Construction of calibration curves for
chromatographic method

Different aliquot volumes were separately
transferred from the SCG stock solution (1 mg/mL)
and XY LOworking solution (100ug/mL) into two sets
of 10 mL measuring flasks, diluted to thevolumewith
themobile phaseto form solutionsin the concentration
range of (100-900 pg/mL) of SCG and (10— 80 pg/
mL) of XY LO. Twenty microliters of these solutions
wereinjected intriplicateinto theHPLC system. The
chromatographic conditions were applied and the
chromatogramswererecorded. Thecdibration curve
of each drug was constructed by plotting therelative
peak area[the peak areafound to that of an external
standard of the same drug (100ug/mL of SCG and
10ug/mL XYLO) against the corresponding
concentration at 220 nm. The corresponding regression
equationswerecdculated. Thecalibration curveswere
madefrom theaverage of three experiments.

Analysisof laboratory prepared mixtures

Using D! method of XYL O coupled with prior
separation of SCGin0.1NHCI

Intoaseriesof 10mL volumetricflasks(A), accurate
diquotsof SCG and XY LOweretransferred separately
from their working solutionsto prepare mixtures
containing different ratios of the two drugs in the
concentration rangeof (7.5— 50 ug/mL) of SCG and
(0.5-2 pg/mL) of XY LO and then completeto volume
using solvent mixture. Into another series of 10 mL
volumetricflasks(B), accuratediquotsweretransferred
separately from SCG standard solution (2 mg/mL) and
XYLO working solution (100 ug/mL) to prepare
mixturescontaining different ratiosof thetwo drugs (160
—480 ug/mL) of SCGand (422 ug/mL) of XYLO,
completeto 3mL using solvent mixture; then 5 mL of
0.1 N HCl was added to precipitate SCG and | eft for
10 minutes. Thesolutionwasfiltered using doublefilter
paper and then volumewas completed using 0.1 N HCI.
Record and store the spectraof the prepared solutions
of both seriesfrom 200 to 400 nm. Proceed asdetailed
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under linearity for both drugs where SCG was
determined from series (A) usingits D, absorbance at
325 nm, while XY LO was determined from series (B)
usingitsD*! amplitudeat 230.4 nm. The concentrations
of both drugswere cal cul ated through substitutionin
their corresponding regression equation.

Using chromatogr aphic method

Different aliquot volumesof SCGand XYLOwere
accurately transferred from their working solutionsand
mixed to prepare solutions of different ratiosin the
concentration range of (100- 900 pg/mL) of SCG and
(10— 80 pg/mL) of XYLO. The chromatographic
conditionswere adopted for each |aboratoryprepared
mixture and the concentrations for each drug were
calculated from the regression equations. Each
concentration was conducted from theaverage of three
experiments.

Application topharmaceutical preparation

Fivemilliliter of Nasotal Compound ® nasal drops
weretransferredinto 25 mL volumetricflask, filtered if
necessary through 0.45 um Milliporesyringemembrane
filter and completeto volumewith solvent mixtureto
obtain asolution (a) concentration of 4 mg/mLof SCG
and 50 pg/mLof XY LO. For thedetermination of SCG
further dilutionwasdoneus ng solvent mixtureto obtain
asolution of aconcentration of 40 pg/mLof SCG and
0.5 ug/mLof XYLO. Theclamed concentration of SCG
wasdetermined usingits D, absorbancea 325 nm.The
determination of XY LO was performed usingthetwo
following procedures.

Usingderivativecompensation ratiotechnique

One milliliter was accurately transferred from
solution (@) into 100 mL volumetric flask, then the
solution was spiked with 200ug of XYLO from its
working solution and compl eteto volumewith solvent
mixtureto obtain asolution of concentration of 40 ug/
mLof SCGand 2.5 ug/mLof XY LO. And then proceed
asdescribed under the Derivative compensationratio
technique. Theclaimed concentration of XY LOinthe
solution was cal cul ated after subtraction of the added
concentration (XY LO solution 2 pg/mLanalyzed by
using thesame procedure).

Using D* method of XYLO coupled with prior
separation of SCGin0.1NHCI

Onemilliliter was accurately transferred from
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solution (&) into 10 mL volumetric flask, the volume
was compl eted to 3 mL with solvent mixture, then 5
mL of 0.1 N HCl wasadded and | eft for 10 minutes.
The solution of wasthen filtered using doubl efilter
paper, then the sol ution was compl eted to the volume
using 0.1 N HCI,to obtain afinal concentration of
400png/mLof SCG and 5 pg/mLof XYLO. Then
XY LO was determined using its D* amplitude at
230.4 nm.

Proceed asdetailed under linearity for both drugs
and cal culatethe concentration of each drug using its
corresponding regress on equation. When carrying out
the standard addition technique, different known
concentrations of purestandard SCG and XY LO were
added to the pharmaceutical dosage form before
proceeding in the previoudy mentioned methods.

Using chromatogr aphic method

An gppropriatedilutionwas madefrom solution (a)
with the mobile phaseto preparethe working solution
to obtain two solutions: the first solution (x) of a
concentration of 400ug/mL of SCG and 5ug/mL of
XY LO; and the second solution (y) of aconcentration
of 800ug/mL of SCG and 10ug/mL of XYLO. Twenty
microliters of the solution was applied and the
chromatographic conditionswereapplied. Solution (x)
wasused for the determination of SCG while Solution
(y) wasused for thedetermination of XY LO.

Proceed asdetailed under linearity for both drugs
and cal cul ate the concentration of each drug using
itscorresponding regress on equation. When carrying
out the standard addition technique, different known

o b

wavelength (nm)
Figure2: Chemical structuresof (a) 40 pg/mL of SCG and 2 pg/mL in water: methanol (70:30) (b) D* spectra of 40 pg/mL
of each of SCG and 2.5ug/mL XYLO in water: methanol (70:30), (b) 400 pg/mL of SCG and 4pg/mL XYLO in 0.1 N HCI.
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concentrations of pure standard SCG and XYLO
were added to the pharmaceutical dosage form
before proceeding in the previously mentioned
methods.

RESULTSAND DISCUSSION

Spectrophotometric methods

Themagor problem wasraised upontheandysisof
thisbinary mixturewhich wasthe complete overlapped
spectra of the major component SCG and minor
component XY LO; wheretheratio of thedrugsinthe
dosage forms SCG: XYLO (80:1). To facilitate the
determination of the minor component (XY LO), there
isaneed to increaseits concentration in the mixture
using sandard addition technique[69, 182]. Thisisdone
adding fixed amounts of standard XYLO to each
experiment then subtract its concentration before
cal culating the claimed concentration of thedrug. The
UV absorption spectra (D) of SCG and XYLO are
shownin Fgure2a, where SCG could beeasly detected
by direct spectrophotometry; But XY LO couldn’t be
resolved by derivative spectrophotometry or other
manipulating techniques.

The SCG concentrationswere ca culated usng the
regresson equationsrepresenting thelinear reaionship
between the zero order spectra D, at 325nm versus
the corresponding concentrationsin therange (7.5-50
pug/mL), while the two following methods were
described for the analysis of XYLO in this binary
mixture.

(b) _ (¢)

Amplitvde
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%Y |
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Derivativecompensation ratio technique

The first method depends on derivative
compensation ratio technique. Figure 2b shows D? of
SCGand XY LO. Themeanratio of D* pesk amplitudes
of SCG (D, ,/D .,,,) wascalculated to be 0.9663.
A mixture solution was prepared assembling the
concentration of both drugs in the pharmaceutical
dosage form (40pg/mLof SCG and 2.5 pg/mLof
XYLO). Thesolution was placed inthe samplecell.
Different concentrationsof pure XYLO (0—3 pg/mL)
areplacedinthereferencecell successively. Thespectra
of the mixture solution against each referencecell and
thefirst derivative D* wererecorded. Thestraight line
obtained, Figure 3 and itsregress on equationwasfound
tobe:

P=0.1481C + 0.5975r = 0.9995

WherePistheamplituderatio of themixture(D,,, ,/D
a04) 0ainst different reference cells, C is the
concentration of pureXYLO inreferencecdl; risthe
correlation coefficient.

The concentration of XYLO is calculated by
substituting inthe regression equation with the mean
standard amplitude ratio of pure SCG previously
determined (D, ,/ D ,,, = 0.9663).

Derivative spectrophotometry with prior physical
separation

The second method was described for theanalysis
of XY LO inthisbinary mixture depending ontheprior
separation of SCG by preci pitation usingacidic medium
(0.1NHCI). Themixturescontaining SCGand XYLO
weretreated by 5mL of 0.1 N HCI, where SCG will be
precipitated after 10 minutes and removed from the
medium by filtration. XY LO wasthen determined by
through the first derivative spectra D! showing zero
crossing with SCG spectrumin the concentrationrange
of (4-22 ug/mL), Figure 2c. Thereis no need to add
spiked XY LO to the samplesusing thismethod, asthe
mgor content of SCGwill bediminated fromthemedium.
Different types of acids and different strengths were
checked, where5mL of 0.1 NHCI showed satisfactory
results for both SCG and XYLO, as SCG (partialy
precipitated) and XY LO were stablein thismedium for
morethan 2 hours. The solutionswere | eft in contact
with 0.1 N HCI for 10 minutes to ensure maximum
preci pitation where no spectra changesoccurred.

—— Fyll Peper
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Figure3: Graphical representation of the peak amplitude
ratio(D,, ,/D ,,,) of SCG and XYL O mixturein samplecell
versusconcentration of XYLO in referencecell.

Chromatographicmethod

The developed RP-HPLC method utilized C
column and acetonitrile: 10 mM phosphate buffer (pH
4): triethylamineinratio (80: 19.9: 0.1 v/v/v) asamobile
phase. Theruntime per samplewasjust 3 minutes. To
optimizethe HPLC method, it was necessary totest the
effect of different variables. In order to separatethetwo
drugsfrom each other, Two typesof stationary phases
weretried (Zorbax C,and Zorbax SB-C ,columns), but
thelater showed better resolution. Severd retiosof buffer
and acetonitrile were checked. Increasing theratio of
acetonitrile caused broadening of SCG peak, and
decreasing its ratio caused overlap of the two peaks.
Different typesand pH wastried for thebuffer whichled
to unsuccessful separation and broad peaks. Methanal
and digtilled water wasn’t successful for the separation
of thetwo peaks. Different flow rates (0.5-1.2 mL/min)
were tested; the flow rate 1.2 mL/min gave the best
compromisefor separation and peak symmetry. SCG
and XY LOwereseparated at retentiontime 2.630 and
1.263 respectively, Figure4. Solutionsof (100 pg/mL)
of SCGand (10 ug/mL) of XY LOwereused asexternd
standards. The detection was carried out at 220 nm to
increase sensitivity of XYLO. System suitability
parametersfor themixturewereca culated and compared
toreferencevaue[153]Jasshownin TABLE 1.

Thecorresponding concentration ranges, cdibration
equations and other statistical parameters for the
proposed methods were listed in TABLE 2. The
proposed procedures were also applied for the
determination of SCG and XYLO in Nasotal
Compound® nasal drops. Thevalidity of the proposed
proceduresisfurther assessed by gpplying the standard
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MWD1 A, Sig=220,60 Ref=360,100 | TABLE 1: ParametersRequired for System Suitability of
mAU = HPLC method.
~ Reference
Par ameter SCG XYLO valyd®: 100
tr (Relative
1000 retention time) 2630 1.263
K’ (capacity factor) 2 5.26 1-10 acceptable
8O o (sfeparatlon 563 >1
actor)
600 N > 2000
N (Column Increases with
0o (P) efficiency) 5109 4667 efficiency of the
v separation
2 : The smaller the
o 2 HETP (Height :
equivalent to 0002 0003 VvAue thehigher
. the column
theoretical plates) offici
iciency
- T<2T=1for
0 5 10 T (tailing factor) 1.56 0.98 symmetric pesk
Figure4: RP-HPL C chromatogram of (a) 800 ng/mL SCG i
g g (a) 800 pg Rs (Experimental 236 Re> 2

and (b)10 pg/mL XYL O using C ; column and mobilephase
of acetonitrile 10mM phosphatebuffer (pH 4): triethylamine,
inratio(80: 19.9: 0.1v/v/v), flow rateof 1.2 mL/min at 220

nm.

Resolution)

addition technique. Theresultsobtained areshownin

TABLE 3. The specificity of the proposed procedures

TABLE 2: Assay parameter sand methodsvalidation sheet obtained by applying the proposed methods.

uv First Derivative RP-HPLC
Parameters M ethods absorbance  derivative D'  compensation ratio method

SCG XYLO SCG SCG XYLO
Waveength (in nm) 325 230.4 (D 2314/ D 3004) 220
Calibration range ® 7.5-50 4-22 100 - 900 10-80

Regression parameters:
Slope 0.0167 0.3000 0.1481 0.0097 0.0190
I ntercept 0.0011 0.0029 0.5975 0.0112 0.8068
Correlation coefficient (r) 0.9999 0.9999 0.9995 0.9999 0.9998
Mean 100.23 100.23 100.00 100.02 100.06
+SD +0.57 +0.77 +0.65 +0.98 +1.00
RSD 0.57 0.77 0.65 0.98 1.00
Accuracy (mean = SD) 100.12+0.10 99.95+1.11 100.07 £0.65  99.82+0.74
Precision:

Repeatability ° 0.50 0.54 0.32 0.76 0.45
Intermediate precision” 0.40 0.72 0.43 0.92 0.84
LOD 0.189 0.229 8.69 141
LOQ 0.574 0.695 23.33 4.28
Robustness ° 1.13 0.37 0.41 0.69 0.76

aCalibration points: n=8; Concentration in pg/mL .;® Average of three experiments; ¢ RSD of SCG and XYLO (n=9); LOD: Limit
of detection, LOQ: Limit of quantitation; in pg/mL.

was assessed by the analysis of |aboratory prepared  where satisfactory results were obtained asshownin

mixtures containing different ratios of thetwo drugs,
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TABLE 3: Application of standard addition techniquetotheanalyssof SCGand XYL O in Nasotal compound ® nasal drops
by applyingtheproposed methods.

Nasotalcompound ® nasal drops Claimed Found?® Found % Pure added” Recovery%
(Batch no: 094244) (ng/mL) (ng/mL) (ng/mL)
Spectrophotometric methods
8 100.43
SCG 40 40.62 101.56 + 0.29 9 100.19
10 100.83
Mean + SD 100.48+ 0.32
XYLO® 0.5 0.49 98.02+0.38
Mean + SD
5 100.11
XYLO® 5 4.94 98.80+ 0.57 6 99.74
7 99.34
Mean £SD 99.73+0.39
Chromatographic method
100 100.12
SCG 400 406.12 101.53+0.83 150 99.75
200 99.32
Mean £SD 99.73+0.40
10 100.64
XYLO 10 9.96 98.60+ 0.42 20 99.65
30 99.91
Mean +SD 100.07+0.51

3Average of six experiments; "Average of three experiments; cCalculated by derivative compensation ratio technique (after
subtraction of spiked XYL O concentration 2 pg/mL); “Calculated by D* spectrophotometry after separation of SCG in 0.1 N HCI.

TABLE 4: Determination of SCGand XYLO in laboratory prepared mixturesby theproposed methods.

Spectrophotometric methods RP-HPL C method
B SCG Set (A) _ XYLOSA®) gy SCG XYLO
Ratio b Recovery Ratio Takenp REcovery a Talb<en Recovery Talb<en Recovery
% % % %

16:2 16 100.76 160:20 20 100.12 10:1 200 100.21 20 99.94

24:1 24 101.5 240:10 10 99.75 20:1 400 99.87 20 101.21

32:1 32 100.16 320:10 10 100.32 30:1 300 101.21 10 100.76
48:0.5 48 99.98 480:5 4 101.13 40:1 400 100.65 10 101.23
4005 40 10034 4005 9951  80:1° 800 10043 10 9976
Mean 100.55 + 100.17 Mean 100.47 + 100.58 +
+ SD 0.61 +0.62 + SD 0.50 0.70

3Ratio SCG:XYLO; bin pg/mL.; ‘Ratio equivalent to that present in Nasotal Compound® nasal drops; Series A: SCG determined
using D, at 325 nm.; Series B: XYL O was determined using D* after precipitation of SCG in 0.1 N HCI.

guidelineg 54] for the proposed methods including

METHODSVALIDATION system suitability, linearity and range, accuracy,
specificity, precision, LOD / LOQ and Robustness,

Method vdidation wasperformedaccordingtolCH  TABLE 1 and 2. All the results obtained werewithin
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CONCLUSION

Themagor problem wasraised upontheandysisof
thisbinary mixturewhich wasthe complete overlgpped
spectra of the major component SCG and minor
component XY LO; wheretheratio of thedrugsinthe
dosageforms SCG: XYLO (80:1). Fromthe previous
discussion, it could be concluded that the advantages
of the spectrophotometric methodsthat they wereable
to analyze this complex mixture, while the other
mani pul ati ngspectrophotometric and chemometric
methods gave bad recovery results. The main
disadvantage of the spectrophotometric methodsthat
thefirst oneisperformed on two steps; the andysis of
SCG followed by itsseparation by precipitationinacidic
medium, thentheandysisof XY LOisperformed. While
the second method required severd runsusing different
concentrations of XYLO in the reference cell. The
chromatographic method appliedwas found to be
simple, accurate and sel ective quantitative analysis of
thebinary mixturein bulk powder, |aboratory-prepared
mixtures and nasal solution. The advantage of this
method wasthat theandysiswas performedinasingle
step. Thedisadvantage of RP-HPL C method wasthat
it requires more time as the column requires pre
saturation; thehigh cost of HPLC solventsand theand
preparation of buffer. Thegood recoveriesobtainedin
all cases, proved that the proposed methods could be
goplied efficiently for determinationof thisbinary mixture
with quite satisfactory precision and could be easily
appliedinquality control laboratory for itsanalysis.

REFERENCES

[1] S.C.Sweetman; Martindale 36: The Complete Drug
Reference, Pharmaceutical Press, (2009).

[2] British Pharmacopoeia; The Stationery Office on
behalf of the Medicines and Healthcare products
Regulatory Agency (MHRA)-© Crown Copyright
(2009).

[3] J.Tillman, D.Whymark; Analyst, 96, 1147, 689
(1971).

[4] S.T.Hassib, A.A.El-Zaher, M.A.Fouad; Drug
Test.Anal., 3(5), 306 (2011).

[5] M.SAIi, SRafiuddin, D.A.Al-Jawi, Y.Al-Hetari,
M.U.H.Ghori, A.R.Khatri; J.Sep.Sci., 31(9), 1645
(2008).

[6] M.Ozoux, J.Girault, J.Malgouyat, O.Pasquier;
J.Chromatogr., B, 765(2), 179 (2001).

[7] V.Koci¢-Pesi¢, D.Radulovic, D.Petanac,
L.Zivanovi¢; .Farmaco, 47(12), 1563 (1992).

[8] A.Helle, S.Hirsjarvi, L.Peltonen, J.Hirvonen,
S.K.Wiedmer; J.Chromatogr., A, 1178(1), 248
(2008).

[9] S.Khalil; Microchimicaacta, 130(3), 181 (1999).

[10] Y.Anjaneyulu, M.R.P.Reddy, C.S.Kavipurapu;
Analyst, 111, 1167 (1986).

[11] Z.Milojevic, D.Agbaba, S.Eric, D.Boberic-
Borojevic, PRistic, M.Solujic; J.Chromatogr., A,
949, 79 (2002).

[12] Y.Chen, GZ.Yu; Yaowu Fenxi Zazhi, 30(1) 142
(2010).

[13] D.Agbaba, Z.Milojevic, S.Eric, M.Aleksic,
GMarkovic, M.Solyjic; J.Plan.Chrom. - M.TLC,
14(5), 322 (2001).

[14] A.A.M.Wahbi, F.A.El-Yazbi, M.H.Barary,
S.M.Sabri; Analyst, 117(4), 785 (1992).

[15] N.Erk; J.Pharm.Biomed.Anal., 24, 603 (2001).

[16] A.A.M.Wahbi, O.Abdel-Razak, A.A.Gazy,
H.Mahgoub, M.S.Moneeb; J.Pharm.Biomed.Andl.,
30, 1133 (2002).

Hnalytical CHEMISTRY o
A Tndéan W



