[SSN : 0974-7419 Volume 13 Issue 3

#na@tiaa[ CHEMISTRY

A Judian Joaraal
/A P@p@f

ACAIJ, 13(3) 2013[107-117]

Development of stability-indicating methodsfor deter mination of Sulpiride
In presenceof itsdegradation productsin bulk and dosagefor ms

Maha Farouk?, Lobna Abd El Aziz!, Amal Mahmoud?, Ekram Hany3*
tAin ShamsUniver sity, Faculty of Phar macy, Analytical Chemistry Department, Abbassia, Cairo, (EGYPT)
2Cairo Univer sity, Faculty of Phar macy, Analytical Chemistry Department, Kasr €l Aini &, Cairo, (EGYPT)
3M oder n Sciencesand ArtsUniver sity, Analytical Chemistry Department, 6™ of October City, (EGYPT)
E-mail: ekramhany84@yahoo.com

ABSTRACT KEYWORDS
Simple, accurate, sensitive, and precise UV spectrophotometric and Sulpiride;
chemometric methodswere devel oped for determination of Sulpiride (SLP) Double divisor ratio spectra;
in presence of its degradation products. Two spectrophotometric methods Ratio subtraction;
were developed, namely, double divisor ratio spectra (DDRD) and ratio Chemometrics;
subtraction (RS); the linearity range was 20-200 ug.ml for both spectro- Dosage form;
photometric methods, with mean percentage recoveriesof 99.51+0.24 and Stability study.

99.73+0.32 for the double divisor ratio spectra and ratio subtraction method
respectively. The developed chemometric-assisted spectrophotometric
methods were the principle component regression (PCR) and partial |east
squares (PLS) methods. The linearity range was also 20-100 ug.mi for
both methods while the mean percentage recoveries were found to be
99.63+0.22 and 99.60 +0.26 for the PCR and PLS methods respectively. The
devel oped methods were successfully applied for determination of SLPin
bulk powder, |aboratory-prepared mixtures and in dosage form. Theresults
obtained were compared to the reported spectrophotometric method; there
was no significant difference between the proposed methods and the re-
ported method.  © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

O\\S//O “ ‘R
Sulpiride (SLP), chemically [(RS)-N-[(1- HoN" H/\L)
T

Ethylpyrrolidin-2-yl) methyl]-2-methoxy-5-
sulphamoylbenzamide] (Figure 1) is a substituted . _ N
benzamide used mainly in thetrestment of psychosis Figure1: Chemical structureof Sulpiride

(e.g. schizophrenia) and depression. SLPisasd ective Many analytical methods reported for the estima-
antagonist at dopamineD, and D, receptors™. Alsolt  tjon of SLPin pharmaceutical preparationsandin bio-
was found to activate the endogenous gamma-  |ogjcal fluids. Thesemethodsincludetitrimetry!® high
hydroxybutyrate receptor invivo at therapeutic con-  performanceliquid chromatography!“?, thinlayer chro-
centrations?. matography!?-2%, capillary electrophoresisi®-32,
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spectrophotometry®43 and electrochemical meth-
odg 4,

Investigation onthechemicd stability isan essentia
matter tothequality control of pharmaceuticals. Anided
gability indicatingmethod isonethat quantifiesthe stan-
dard drug a one and a so resol vesits degradation prod-
ucts.

A second derivative synchronousfluorescence spec-
troscopic (SDSFS) technique was devel oped for the
simultaneous determination of SLP and itsalkaline
degradates*?.

Theaim of the present work isto develop simple,
sensitiveand sel ective stability- indicating methodsfor
the quantitative determination of SLPin presenceof its
acidic and akaline degradates. Thiswas achieved by
devel oping different techniquesincluding doubledivi-
SOr ratio spectra, ratio subtraction, PCR and PLSmath-
emdtica methods.

EXPERIMENTAL

I nstrumentation

A doublebeam UV-V IS spectrophotometer (UV
Probe -1800 version 2.32 Shimadzu, Kyoto, Japan)
with matched 1-cm quartz cells, connected to IBM com-
patible persona computer (PC). Bundled, UV-PC per-
sonal spectroscopy softwareversion 3.7 wasused to
process theabsorption and the derivative spectra. The
chemometric cd culaionswereperformedin Matlab for
Windows™ version 7 Mathworksinc.2004. ThePLS
procedures wastaken from PLS Toolbox 2.1, Eigen-
vector Research Inc.2001 created by B.M. Wise, N.B.
Gallagher for usewith Matlab.

Materials
(A) Puresamples

Sulpiridewaskindly supplied by nationd organiza-
tionfor drug control and research (NODCAR). Itspurity
wasfoundto be99.79%+0.19 (n=5) according to the
reported method®.

(B) Phar maceutical dosageform

Dogmatil® capsul es, each containing 50 mg SLP
Batch No. 2EG004 manufactured by Memphis Chemi-
cal Co. For Pharmaceutical and Chemical Industries,
Cairo, Egypt, obtained from local market.

Hnalytical CHEMISTRY o

(C) Reagents

Sodium hydroxide and hydrochloric acid, 1and 5
mol L* (BDH, UK), agueous solutions. Methanol
(Merck, Darmstadt, Germany).

All chemicalsand reagents used are of analytical
grade.

Prepar ation of standard solutionsfor thedrug

Stock solution of SLPwas prepared by dissolving
100.0 mgin 100 ml of methanol to obtainto obtaina
stock solution of (1mg.ml™). Thissolutionwasfurther
diluted with the same sol vent as appropriateto obtain
theworking standard sol utions.

Prepar ation of degradation products

(A) Preparation of acid-induced degradation prod-
ucts

Methanolic Sulpiride solution containing 50 mgwas
mixed with 25 ml of 5mol L* HC| wasrefluxed for 5
hours. Thesolutionwas cooled, neutralized with 5 mol
L NaOH and transferred to 50 ml volumetric flask
and diluted to the mark with methanol to obtainastock
solution of Img ml-., Thissolution wasfurther diluted
with the same solvent as appropriateto obtain thework-
ing standard solutions.

(B) Preparation of alkali-induced degradation prod-
ucts

M ethanolic SLP solution containing 50 mg was
mixed with 25 ml of 1 mol L-* NaOH wasrefluxed for
4 hours. The solution was cooled, neutralized with 1
mol L HC| and transferred to 50 ml volumetric flask
and diluted to the mark with methanol to obtainastock
solution of 1mg.ml. Thissolutionwasfurther diluted
with the same solvent as gppropriateto obtain thework-
ing standard solutions.

Compl ete degradation of the studied drug was con-
firmed by an HPLC method, using aZobrax C ;col-
umn (5um, 150 mm x 4.6mm i.d). The mobile phase
wasamixtureof methanol: water: acetic acid (60:30:1,
by volumes) and UV detection 290 nm, whereno peaks
corresponding to intact drug were detected in case of
the degraded samples™.

Structura eucidation of the drug and the obtained
degradation product was achieved by IR spectropho-
tometry (Figure 2-4).
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PROCEDURES

Calibration curvefor doubledivisor ratio spectra
spectrophotometric method

Accurately measured volumesof SLPworking so-
Iutionweretransferred into aseriesof 10- mL volumet-
ricflasksand then diluted to the mark with methanol to
provide concentration from 20-200 ug.ml. The zero-
order spectrum of each dilution wasrecorded against
methanol asblank, the previous spectrum of each dilu-

—> Fyll Poper

tion was divided by the double divisor spectrum of
(acidic degradatesanda kaine degradates 20 ug.mi2).
Thefirst derivative of the obtained spectrawasthen
computed, usngAA=8 and scaling factor 10. Theam-
plitudefor theresulted spectrawererecorded at 293.2
nm and pl otted agai nst the corresponding concentra-
tion. Theregress on equationswerethen computed.

Calibration curvefor ratio subtraction spectropho-
tometric method

Into aseriesof 10mL volumetric flasks, aiquots
equivalentto 0.2-2 mgand 1mg SLP and itsacidic
degradation product, repectively wereaccuratdy trans-
ferred fromtheir standard working solutions (SLP, 400
ug.ml, and acidic degradation product 200 ugml*) and
thevolumewas completed with methanol. The spectra
of the prepared solutions from 220-370nm were
scanned and stored in the computer. Thespectraof the
laboratory prepared mixturesweredivided by the spec-
trum of 40 ug.mi-t of acidic degradation product, then
theabsorbancein the plateau region at 315nm (the con-
stant) was subtracted. The obtained curveswerethen
multi plied by the spectrum of 40 ugml of acidic degra-
dation product. The peak amplitudes of the obtained
curveswere measured at 287nm and pl otted against
the corresponding drug concentrations. Theregression
equation wasthen computed.

Trainingand validation setsfor thePCRand PLS
method

Different 25 mixturesof SLR, itsacidicand akaine
degradation products were prepared by transferring
different volumesof their corresponding working solu-
tionsinto 10 ml measuring flasks, compl eting thevol-
umewith methanol. Sixteen sampleswereused for cdi-
bration and the other nine sampleswereused asvali-
dation set. The concentration ranges and the composi-
tion of thecdibration and vaidation samplesaregiven
inTABLE 1.

The absorbances of these sol utionswere scanned
and exported to MATLAB® 7 for subsegquent datama:
nipulation. The suggested modd wasappliedto predict
theconcentration of SLPinthevaidation samples.

L aboratory prepared mixtures
Solutionscontaining different ratiosof SLPand its
acidicand alkalinedegradateswere prepared to obtain
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mixture solutionscontaining different ratiosof thethree
componentsin case of thedoubledivisor ratio spectra
method. Whileadding cal culated volumes of each of
SLP and itsacidic degradate working standard solu-
tions, to obtain mixturescontaining 10-60% of theacidic
degradation product was achieved in case of ratio sub-
traction method.

TABLE 1: Theconcentration of mixturesof Sulpiride, its
alkalineand acidic degradatein thetraining set.

Sa’\rlrg)le Sulpiride Al kaléagl?nelglr)adate Aci d(iltj:gcilrerﬁ(la)\date
1 60 6 6
2 60 2 2
3 20 10 4
4 100 4 10
5 100 6 4
6 60 4 4
7 40 8 10
8 80 10 8
9 80 6 10
10 60 10 10
11 100 2 8
12 20 8 2
13 20 6 8
14 60 8 8
15 80 4 2
16 40 2 4

Application to pharmaceutical preparation

The contents of 10 capsules were emptied and
mixed well. A portion equivalent to 50.0 mg of SLP
was accurately weighed, sonicated in 20 ml methanol
and filtered into 50-ml volumetric flask. Theresidue
was washed with methanol threetimeseach with 8ml
methanol and completed to the volumewith the same
solvent. Thegenerd proceduresunder the construction
of calibration curve werefollowed and the concentra-
tion of SLPwas calculated.

RESULTSAND DISCUSSION

Thelnternational Conference on Harmonization
(ICH) guiddineentitled ““stability testing of new drugs
substancesand products‘‘requires the stress testing of
new substancesand products, also requiresthe stress
testing to be carried out to € ucidatetheinherent stabil -

ity, characteristics of theactive substance“?. Anideal
gtability indicatingmethod isonethat quantifiesthe stan-
dard drug doneand a so resol vesits degradation prod-
ucts.

The zero-order absorption spectraof SLPand its
acidic and alkaline degradation products (Figure 5)
showed sever overlapping which makesthedirect de-
termination of SLPin presenceof itsdegradation prod-
uctsvery difficult.

3

230 330 380

Figure5: Zero- order absor ption spectraof Sulpiride (—),
itsacidicdegradate (-----) and itsalkalinedegradate(......),
(80 ugml- each) using methanol asa solvent.

DDRD spectrophotometric method

The technique of double divisor ratio spectra
(DDRD) method was proposed as asensitive, rapid
and sel ective spectrophotometric method for the de-
termination of SLPin presenceof different ratiosof both
itsacidic and alkaline degradation products, using a
double divisor spectrum of (acidic and alkaline
degradates 20ug.mi-! each).

Themaininstrumenta parameter conditionswere
optimized for reliable determination of theintact drug.
Correct choice of the doubl e divisor concentration
playsanimportant role, regarding sel ectivity and sen-
sitivity. Different double divisor spectraweretried; it
wasfound that aspectrum of both acidic and dkaline
degradates 20ugml-* each was the best one which
gives highest sensitivity and lowest peak noise. Fur-
thermoreto optimize DDRD method for determina-
tion of SLPin presence of its degradation products,
different smoothing and scaling factorswered so tested
where asmoothing factor AA=8nm, and scaling fac-
tor=10 were suitableto enlargethesignalsof SLPto
fecilitateitsmeasurement and to diminisherror inread-
ingthesignal.

280
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Dividing theabsorption spectraof SLPinrangeof
20-200 ug.ml* by the absorption spectrum of amix-
tureof both itsacidic and alkaline degradate, 20ugmi*
each (asadoubledivisor; thefirst derivative of theob-
tai ned spectra (Figure 6) was computed and measured
at amaximum of 293.2 nm. DDRD method showed
good linearity and reproduci bility at the selected wave-
length without interferencefromitsacidicand alkaline
degradates.

Linearity of the peak amplitudes of the obtained
gpectraa 293.2nmwas obtained inrange 20-200ug.ml-
! (Figure7), and theregression equation was computed
(TABLE?3).

The proposed methods are valid for the determi-
nation of SLPin presenceof bothitsacidicanddkaline
degradatesin different |aboratory prepared mixtures
containing different ratios of the three componentsas
presented inTABLE 5A.

20

350 400

-30 Wave length (nm)

Figure6: First derivativeof thedoubledivisor ratio spectra
for different Sulpiride concentrations (20-200 ug.mlt) using
a double divisor of itsacidic and alkaline degradates, 20
ug.mi?, each.

Peak amplitude
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Concentration(ug/ml)

Figure 7 : Linearity of the peak amplitude of the first
derivativeof thedoubledivisor ratio spectraat 293.2nmto
the corresponding Sulpiride concentration using (itsacidic
and alkalinedegradation products, 20 ug.ml-*each) asdouble
devisor.
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Ratio subtraction method

Ratio subtraction method isan innovating spectro-
photometric method™ used to sol ve the problem of
overlapping spectrain binary mixtures; it was applied
to the mixture of SLP (X) and itsacidic degradation
product (Y) thiswasachieved by dividing the spectrum
of themixture by aknown concentration of 40 ug.mil*
acidicdegradation product (Y). Thedivisonwill givea
new curve (Figure8) that represents

X

F +constant

If we subtract thisconstant (Figure 9), then multi-
ply the new curve obtained after subtractionby Y (the
divisor), we can obtaintheorigina curveof thedrug
(X) inthemixture (Figure 10).

8 -

~J

The
cpnstant

A(X+Y/Y')
O L M W B U0,

220 240 260 280 300 320 34
Wave length (ug/mil)

Figure8: Division spectraof laboratory-prepared mixture
of 80 ug.ml*Sulpiride(X) and 100 ug.ml of its acidic
degradate(Y) usng40ug.ml*acidicdegr adate(Y ) as a divisor
and methanol asa solvent.
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A(X/Y')
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Figure9: Division spectraof laboratory-prepared mixture
of 80 ug.ml* Sulpiride(X) and 100 ug.ml? of its acidic
degradate(Y) usng 40 ug.mi- acidic degradate(Y *) as divisor
and methanol asa solvent after subtraction of theconstant.
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Figure10: Theaobtained absor ption spectraof Sulpiridein
labor atory-prepar ed mixtureof 80 ug.ml-* Sulpiride (X) and
100ug.mi - of itsacidic degradateusing the pr oposed method.

Linearity of the peak amplitudes of the obtained
spectraat 287 nm was obtained in range 20-200ugml-
tasshownin (Figure 11), and the regression equation
was computed (TABLE 3).
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Figurell: Linearity of the peak amplitude of the absor p-
tion spectraat 287 nmto the cor responding Sulpiride con-
centration.

The proposed methods are valid for the determi-
nation of SLPin presenceof bothitsacidicanddkaine
degradatesin different |aboratory prepared mixtures
containing different ratios of the three componentsas
presented in TABLE 5B.

Chemometric method

A stability indi cating method based on multivariate
calibration modelsnamely Partid |east squares (PLS)
and principlecomponent regression (PCR) methodswas

Hnalytical CHEMISTRY o

investigated for the selective determination of SLPin
the presenceof bothitsacidicand akalinedegradation
productsand in pharmaceutical dosageforms. A cali-
bration set was designed with sixteen calibration
sampl es containing SL Pand its degradation products.
Another nine sampleswere used for validation set in
therangesand concentrationsshowninTABLE 1. The
UV spectraof the prepared solutions were recorded
over therange 230-370 nm. Wavelengths (200-229
nm) dominated by noise and non informative spectral
region after 370 nm are not included. Spectrawere
digitized each at 0.1 nminterval and the experimental
data points were exposed to MATLAB- version 7.0
for caculations. The selection of the optimum number
of factorsfor the PLS and PCR techniquewasavery
important step before constructing the model sbecause
if the number of factors retained was more than the
required, more noisewill beadded to thedata. Onthe
other hand, if the number retained wastoo small mean-
ingful datathat could be necessary for the calibration
might bediscarded. Inthisstudy theleave oneout cross
validation method was used™ ™,

TABLE 2: Theconcentration of mixturesof Sulpiride, its
acidicand alkalinedegradatein thevalidation set.

Sample

Alkaline Degradate Acidic degradate

No, upiride (ugml™) (ugml™)
1 20 2 10
2 40 10 6
3 40 4 8
4 100 8 6
5 100 10 2
6 80 2 6
7 80 8 4
8 20 4 6
9 40 6 2

TABLE 2 showsdifferent concentrations of SLP
and bothitsacidic and dkalinedegradatesused in the
validation set. To validatethe prediction ability of the
suggested model s, they were used to predict the con-
centration of SLPinlaboratory prepared mixturescon-
taining different ratiosof them. Satisfactory resultswere
obtained asshownin TABLESC

The predicted concentrations of theintact drugin
thevalidation sampleswere plotted against theknown
concentrationvalues, (Figure 14, 15). Thiswasusedto
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determine whether the model accounted for the con-
centration variationinthevalidation set. Plotswereex-
pected tofal onastraight linewith ad opeof oneand
zerointercept. SLPinal sampleslay onastraight line.
All plots had a slope of nearly one and an intercept
closeto zero.

Also, the concentration residuals were plotted
against the actual concentrations for the validation
samples(Figure 16, 17). Thistool wasused to deter-
minewhether themodel accounted for the concentra-
tionvariationinthevalidation set andit also provided
information about how well the method would predict
future samples. Theresidualsfor al samplesappeared
to berandomly distributed around zero.

Statistical comparison betweentheresultsobtained
by the proposed methods and those obtained by the
reported spectrophotometric method® showed nosig-
nificant differences, asseenin TABLEG.

am
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Figure12: RM SECV plot of atraining set prediction usng
crossvalidation (PCR).
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Figurel3: RMSECV plot of atraining set prediction usng
crossvalidation (PLS).
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Figurel14: Predicted concentration ver susactual concen-
tration of Sulpiridein thevalidation set usng PCR method.

Predicted
concentration in ug/mL
wun
(o]

150
-
=

35 _ 100

T m E

5 s '-E..n 50

@5 S

n_ g O 1 I 1 1
S 0 50 100 150

Actual concentration in ug/mL

Figure15: Predicted concentration ver susactual concen-
tration of Sulpiridein thevalidation set using PL Smethod.
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Figure16: Concentration residualsver susactual concen-
tration of Sulpiridein thevalidation set usng PCR method.

0.2 -

_E. <&
c
e® o1 4 o
B = L 2
EE 0 . o .
o @
£ E o1 0 ¢ .50 ® 100 150
o w 01 -

o Actual concentration in ug/mL

Figurel17: Concentration residualsver susactual concen-
tration of Sulpiridein thevalidation set using PL Smethod.

The proposed method was al so successfully ap-
plied totheanaysisof SLP andinthe pharmaceutical
preparation (capsule dosage form) presented in
TABLE 7. The accuracy of the proposed methods
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was assessed by applying the standard addition tech-
nique (TABLE7).

(B)

Laboratory prepared mixtures % Recovery*

TABLE 3: Validation parameter sfor the proposed stability- Intact Acidic degradation
. . . . -1 -1 RS
indicating spectr ophotometric methods. (ugml™) product (ugml™)
Validation parameters DDRD method RS method 80 80 99.11
Linearity (ugml?) 20-200 20-200 80 100 98.59
Slope 0.0227 0.0071 80 120 100.00
I ntercept 0.00511 0.228 Mean 98.76
Correlation coefficient (r) 0.9999 0.9998 SD 0.70
LOD (ugml™) 1.56 4.46 (©)
-1
LOQ (ugml™) 4,74 1351 _ R Recovery% *
Intra-day? 0.43 1.23 Concentration taken (ugml™) —————————
Predision i 0.70 L1 Sr. Sulpiride
= ' ' MO piride AlKaine Addic oo b o
TABLE 4: Resaultsof assay validation obtained by applying P degradate degradate
the proposed chemometric methodsfor thedeter mination of 1 20 2 10 100.28 100.28
SJ|pII’IdeIn presenceof both itsacidicand alkalinedegrada- 2 40 10 6 09.80 99.80
tion products.
— 3 40 4 8 99.72 99.72
V:.;llldatlon Parameter s ECR PLS 4 100 8 6 99.92 99.92
Predicted ver sus actual concentration plot 5 100 10 2 9995 99.96
Slope 1.000 1.000 ' '
Intercept 006309 004026 © & 2 6 10009 100.09
Correlation coefficient(r) 0.9999 0.9999 7 80 8 4 100.01 100.01
RM SEP 0.086 0.086 8 20 4 6 99.13 99.19
TABLE 5: Specificity of theproposed stability-indicating 2 40 6 2 10008 100.18
methods(A) Specificity of theproposed DDRD method; (B) Mean 99.88 99.90
Specificity of thefor RSmethod; (C) Specificity of thepro-  gp 036 032
posed multivariatecalibration methods. RMSEP 0.086  0.086
(A) *The average of three separate determinations.
- 5 "
L abor atory'/Ap_r;:pared m:it;;loﬁ ¥ Recovery TABLE 6: Satistical comparison of theresultsobtained by
I ntact caic Ine theproposed methodsand thereported method for thedeter -
(ugml™) degradate  Degradate DDRD mination of Sulpiridein pharmaceutical preparation
(ugm™)  (ugml?) '
80 40 20 98.67 Reported
80 20 0 98.45 Items DDRD RS PCR PLS method*
80 40 40 98.12 Mean 9951 99.73 99.63 99.60  99.79
28 28 ;‘8 182'(3)0 SD 024 032 022 026 019
101.04 RSD% 024 032 022 026 0.19
Mean 100.23 N 5 c c c c
sD 0.51
(B) Variance 0.059 0.062 0.044 0.068 0.036
Laboratory prepared mixtures % Recovery* ?ttgeg 306) 2.02 04 126 0.72
I ntact Acidic degradation RS Ftest (6.388) 162 168 134 187
(ugml™) product (ugml™) : i
80 20 98.59 The values between parenthesis are the theoretical values of
) t-test and F-test at P=0.05.
80 40 98.06 *Direct Spectrophotometric method where SLP is measured
80 60 98.23 in 0.1M NaOH at 291nmi3l.
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TABLE 7: Determination of SL Pinthephar maceutical preparation and application of standard addition techniqueby the
proposed stability —indicating methods; (A) Determination of SLP in the pharmaceutical preparation and application of
standar d addition technique by the proposed DDRD and RS methods. (B) Deter mination of SLP in the phar maceutical
prepar ation and application of standar d addition techniqueby the proposed chemometric methods.

(A)
DDRD M ethod RS method
Phar maceutical Standard addition technique Standard addition technique
preparation Found%  pure Pure Found%  pure Pure

#SD*  added found Recovery%** +SD*  added found Recovery%**

(ugml™) (ugml™)

(ugml™) (ugml™)

40 39.86 99.65 40 40.96 102.38

- 60 59.26 98.77 60 60.40 100.66
gg%'”?nag' capsules N5 a0 8026 100.33 72 s 8020 100.25
2N, SEGO04 004 100 10057 10057 032 100 10230 10230
120 121.82 101.51 120 122.50 102.08

Mean + SD 100.17+1.02 Mean + SD 101.53+1.00
(B)
PCR Method PL S method
Phar maceutical Standard addition technique Standard addition technique
Found%  pure Pure Found%  pure Pure

preparation

#SD*  added found Recovery%** +SD*  added found Recovery%**

(ugml™) (ugml™)

(ugml™) (ugml™)

40 39.60 99.00 40 39.80 99.50
Dogmatil ®capsu| es 00.63 60 59.70 99.50 99.60 60 59.65 99.42
50.0 mg + 80 80.96 101.21 + 80 80.96 101.21
B.N. 2EG004. 0.22 100  99.00 99.00 0.26 100 99.50 99.50
Mean = SD 99.68+1.04 Mean + SD 99.91+0.86

*The average of five separate determinations; **The average recovery of three separate determinations.

CONCLUSION

The proposed methodsaresmple, very sensitive,
precise, and can beeasily appliedin QC laboratories
for the determination of SLPin presenceof itsacidic
and dkalinedegradation products. The proposed meth-
ods could also be successfully applied for theroutine
anaysisof SLPpresenceof itsacidicand dkainedeg-
radation productseither initspurebulk powder orina
dosageformin QC |aboratories, without any prelimi-
nary separation step.
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