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ABSTRACT KEYWORDS
New high performanceliquid chromatographic (HPL C) and derivative spec- Tioconazole;
trophotometric methods have been devel oped and validated for the simul- Benzyl acohol;
taneous determination of tioconazole and benzyl alcohol in bulk and cream Reversed phase liquid
dosage form. Thefirst method involved the use of chromatographic system chromatography;
composed of methanol: water (0.2% v/v, aqueoustri ethyl amine at pH 7.5) Forced degradation study;
(85:15, v/v) asamobile phase at aflow rate Iml min? at ambient temperature Derivative spectrophotometry.

with aHypersil BDS-C18 (250 mmx4.6 mm, Spm) column as a stationary
phase. Quantitative determination of tioconazole and benzyl alcohol was
achieved with UV detection at 210 nm and 220 nm, respectively. Linearity,
accuracy and precision were found to be acceptable over the concentration
range of (2-64ug ml™) for tioconazoleand (8-192pg ml ™) for benzyl acohol.
This chromatographic system was utilized to study the effect of acid and
alkali hydrolysis, oxidation, thermal and photo-degradation on tioconazole
stability. The second method involved the use of first order derivative spec-
trophotometry with the zero-crossing technique. Quantitative determina-
tion of tioconazole and benzyl alcohol was achieved by measuring ampli-
tude at 233.4nm and 217.8 nm respectively. Linearity, accuracy and preci-
sion were found to be acceptable over the concentration range of (3-9 pg
ml-") for tioconazole and (5-14 pg ml™) for benzyl alcohol. The optimized
methods proved to be specific, precise and accurate for the quality control
of the cited drugs in pharmaceutical preparations.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION Malasseziafurfur, and candidaabicans¥. Imidazoles

impair the biosynthesisof ergosterol for the cytoplas-

Tioconazole;(RS)-1-[2-[(2-Chloro-3- micmembraneinhibiting growth of thefungi'?. Benzyl
thienyl)methoxy]-2-(2,4dichlorophenyl)ethyl]-1H-imi-  acohoal; (Figure 1b) isused asantimicrobial preserva
dazole (Figure 1a) isanimidazoleantifunga agent with  tive. It isbacteriostatic mainly against G+veorganisms
abroad spectrum of activity against dermatophytes, and somefungi. Itisusedinarangeof pharmaceutica
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Figure1: Chemical structure of (a) Tioconazole and (b)
Benzyl alcohal

preparationsin concentrations up to 2%. Concentra:
tionsof 5% or moreareemployed whenitisused asa
solubilizert.

Literature survey reveals that several analytical
methods have been reported for the determination of
tioconazole (TI10) aoneor in combinationsincluding
HPLCB9, GC and spectrophotometry*tl, Besides,
severd anaytical methods have been reported for the
determination of benzyl dcohol (BZY) doneorincom-
binationwith other drugsind uding HPLC1*224 gnd spec-
trophotometry?-2. No resultswere obtained for the
simultaneous determination of tioconazol eand benzyl
alcohol. Thus, the aim of thiswork was to develop
smple, selectiveand vaidated HPL C and spectropho-
tometric methodsthat are suitablefor the s multaneous
determination of TIOand BZY.

Although, literaturereview revea sthat TIO was
determined in presenceof itsimpuritiesand rel ated sub-
stances®®, but no forced degradation study has been
reported for TIO. So, thechromatographic system used
for TIO analysisby HPLC method wasutilized to study
theeffect of acidand alkali hydrolysis, oxidation, ther-
mal and photo-degradation on TIO stability.

EXPERIMENTAL

I nstrumentation
For HPL C method

A chromatographic system consisting of Agilent
1200 series; interface equipped with
an Agilent quaternary pump G1311A, Agilent UV-vis-
ible detector G1314B, an Agilent manual injector
(G1328B equipped with (20 ul) injector loop, an Agilent
degasser G1322A and thermo BDS hypersil C18 col-
umn (5um, 4.6 x 250 mm) was used. An Agilent sy-
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ringe, LC 50 ul, CA, U.S.A., ultrasonic processor;
Soniclean 120T, 220/240v, 50/60Hz, 60W, Thebarton
SA, Australiawere used.

For derivative spectrophotometric method

A doublebeam ultraviol et/visible spectrophotom-
eter Shimadzu UV-1601 PC (Tokyo, Japan) connected
toan IBM compatible computer and supported with
UV PC software version 3.7 was used. The spectral
bandwidthwas2 nm and thewave ength scanning speed
was 2800 nm min-with quartz cdll of 1 cm path length.

Materialsand reagents

Pharmaceutical grade TIO was supplied and certi-
fied by Pfizer Company (Cairo-Egypt) to contain
99.98%. Pharmaceutical gradeBZY wassuppliedand
certified by Hikmapharmaceutical company (6" Octo-
ber-Egypt) to contain 99.71%. Topzol® cream |abeled
to contain 10 mg TIO and 10 mg BZY for each was
supplied by Hikmapharmaceutical company (6" Oc-
tober-Egypt). Methanol HPL.C grade (Scharlau, Spain)
was used. Bi-distilled water was produced in-house
(AquatronWater Still, A4000D, U.K). Membranefil-
ters 0.45 pm from Teknokroma (Barcelona, Spain)
wereused. All other chemica sand reagentsused were
of andyticd gradeunlessindicated otherwise.

Sandard solution preparation

Standard stock solutions of each of TIOand BZY
were prepared by separately dissolving 40 mg of each
drugin 100 mL methanol. Further dilutionsweremade
indifferent setsof 10 mL volumetricflaskswiththemo-
bile phase to obtain a concentration range of 0.5~
64ugmlfor TIO and 1-192pgml for BZY (HPLC
method) and completed with the methanol to obtaina
concentration range of 3-9 pgml for TIO and 5-
14pgml for BZY (derivative spectrophotometry
method).

Samplepreparation

Four grams of Topzol® cream were accurately
weighedinaconica flask then 80 mL of methanol were
added, then the mixture was sonicated withtheaid of
heat not exceeding 40 °C. The mixture was cooled to
room temperature and transferred quantitatively intoa
100 mL volumetricflask and completed to volumewith
themethanol. Themixturewasfilteredtoobtanasample
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ol ution of concentration equival ent to 400pgmL for
TIO and 400ugmL" for BZY.

Procedure
Linearity and range

Thecdibration rangewas established through con-
Sideration of the practical range necessary, according
to each compound concentration present in the phar-
maceutica product, to give accurate, preciseand linear
results.

For HPL C method

Accurately measured diquotsof standard stock so-
lutions equivalent to were separately transferred into
two seriesof 10 mL volumetric flasks and compl eted
to volumewith mobile phaseto givefinal concentra-
tions of 2—64 pgml™! for TIO and 8-192 pugml™ for
BZY. Twenty uL aliquot of each solution wasinjected
intriplicatesonto the chromatograph equipped witha
Thermo BDS Hypercil C18 column (250 mm x 4.6
mm, Sum) applying an isocratic elution using methanol:
water (0.2% agueoustri ethyl amine, pH =7.5) (85:15,
v/v) asamobile phaseat aflow rate Iml min. ThepH
of the aqueous phasewas adjusted to 7.5 using ortho
phosphoricacid. Cdibration curvewas constructed by
plotting the peak areas against the corresponding con-
centrationsof each drugin microgramsper milliliter.

For derivative spectrophotometry method

Aszero order scan of TIOand BZY showsover-
lap of both drugswith each other (Figure 2), sofirst
order derivative spectrophotometry is used by zero
crossing technique (Figure 3). Accurately measured
aliquotsof standard stock solutionsweretransferred
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Figure2: Zeroorder scan TIO (......) & BZY () standard
solutions(8ug/ml for each compound)
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Figure3: First order scanof TIO(......) & BZY () standard
solution at 233.4 nm and 217.8 nm respectively (8ug/ml for
each compound)

into two seriesof 10 mL volumetric flasks and com-
pleted to volumewith methanol to givefinal concentra:
tionsof 3-11.5 ug ml* for TIO and 5-14 pgml™ for
BZY. Thezero crossing first derivative spectrawere
recorded for TIOand BZY withtrough amplitude mea:
surement at 233.4nmand 217.8nm, respectively (Fig-
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Figure4: First order scan calibration curve, (a) TIO calibration curve (3-11.5 pg/ml) (b) BZY calibration curve (5-14 pg/ml)
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ure 4a) and (Figure 4b). Calibration curvewas con-
structed by plotting the amplitudes against the corre-
sponding concentrations of each drug in micrograms
per milliliter.

Assay of laboratory prepared mixturesand Topzol®
cream

Laboratory prepared mixtures
For HPL C method
The procedure mentioned under (2.5.1.1.) wasre-

peated using laboratory prepared mixtures equivaent
t08-20 ugmL 2 TIO and 20-128 ug mL*BZY (Figure

5a)
For derivative spectrophotometry method

The procedure mentioned under (2.5.1.2.) wasre-
peated using laboratory prepared mixtures equivaent
t05.2-7.8 ugmL*TIOand5.2-7.8 ugmL*BZY (Fig-
ure5h).

Assay of Topzol® cream.

(a)

—— Fuyl] Paper
For HPL C method

For the determination of the examined drugsin
Topzol® cream, the sample solution prepared under
(2.4.1.) wasdiluted with mobile phaseto prepare dif-
ferent solutionsequivaent to 21-55 pg mL*TIO and
21-55 ug mL*BZY andinjectedintriplicates (Figure
6a).

For derivative spectr ophotometry method

For the determination of the examined drugsin
Topzol® cream, the sampl e solution prepared under
(2.4.2.) wasdiluted with methanol to prepare different
solutionsequivalent t0 5.2-8.4 pg mL*TIO and 5.2-
8.4ug mL1BZY andinjectedintriplicates(Figure6b).
Accuracy

Accuracy of the results was calculated by % re-
covery of laboratory prepared mixtures of 6 different

concentrations of the TIO and BZY and also by stan-
dard addition techniquefor Topzol® cream.
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Figure5: Lab prepared mixtureof TIO& BZY, (a) HPL C chromatogram of T1O and BZY (30ug/ml for each compound) (b)
First order derivative spectrophotometry of TIO and BZY (5.5ug/ml for each compound)
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Figure 6 : Dosageform of TIO&BZY [Topzol cream®)], (a) HPL C chromatogram of Topzol cream® (49ug/ml for each
compound) (b) First order scan derivative spectrophotometry of Topzol cream® (5.2ug/ml for each compound)
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Specificity

Specificity istheability of theanalytical method to
measuretheanayteresponseinthe presence of inter-
ferences. Inthe present work, the chromatogramsand
scanned spectraof the sampleswere checked for the
appearance of any extrapeaksor any distortion. Be-
ddes, recoveriesof themixtureinthedosageformwere
used toinvestigate the possibility of any interference of
theexcepientsor additivesin the cream.

Repeatability, interday and intraday precision
For HPL C method

Therepeatability of the method was assessed by
analyzing alaboratory prepared mixture containing 32
pg mL*for TIO and 32 pg mL* for BZY (n=6). The
precison (R.S.D %) for eechwascalculated. Theval-
ues of the repeatability (%R.S.D) and inter-day and
intra-day precision using 3 different concentrations
(25.6 png mL?, 32 ug mL* and 38.4 ug mLof each
TIO and BZY) in triplicates for three days for both
analyteswerecaculated.

For derivativeratio method

Therepeatability of the method was assessed by
andyzing alaboratory prepared mixture containing 6.5
pgmL*for TIOand 6.5 ugmL 1for BZY (n=6). The
precison (R.S.D %) for eechwascalculated. Theval-
ues of the repeatability (%R.S.D) and inter-day and
intra-day precision using 3 different concentrations (5.2
pgmL?t 6.5pug mLtand 7.8 ug mLof each TIOand
BZY) intriplicatesfor threedaysfor both anayteswere
calculated.

Limit of detection and quantification

For HPLC method and derivative ratio spectro-
) ]

bk i

photometry limit of detection (LOD) which represents
the concentration of anayteat S/N ratio of 3and limit
of quantification (LOQ) at which SN is10. According
to ICH recommendations?, the approach based on
the S.D. of the response and the slope was used for
determining thedetection and quantitativelimits.

Robustness

For HPLC method, robustnessisameasure of the
method ability to remain unaffected by smadl variaions
in the method conditions and isan indication of the
method reliability. Robustness was performed by
changesinflow rate (changed from 1ml/minto 0.8ml/
minand 1.1 ml/min), organic strength of mobile phase
(methanol percentage changed from 85% to 83% and
87%) and pH of agueous component of mobile phase
(changed frompH 7.5topH 7.3and pH 7.7).

For ced degradation study of tioconazole
Forced degradation studiesof T1O included appro-
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Figure8: Effect of heat on T1O powder
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Figure7: Intact TIO without degradation (30pg/ml)
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Figure9: Effect of UV on T1O powder
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priate solid state and sol ution state stress conditionsin
accordance with the ICH regulatory guidance?® was
carried out with the HPL C method. The stock solution
was used for theforced degradation study to providean
indication of thestability indicating property and speci-
ficity of proposed method. Prior toinjection, samples
werewithdrawn at gppropriatetime, neutralized (in case
of acidand dkdi hydrolyss) and the solutionsweredi-
|uted with mobile phase. Thelntact drug not exposed to
dresscondition (Figure7), wasdsoinjectedtofacilitate

w (a)

I
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recognizing theextent of different stressfactorsonthe
drug. Thetota chromatographic runtimewasabout two
timestheretention of thedrug pesk.

Thermal and photolytic degradation

Thedry powder of thedrug wasplacedin oven at
55°Cfor 72 hto study dry heat degradation (Figure8).
The photochemica stability of the drugwasalso stud-
ied by exposing the dry powder to UV light for 24 h.
Powder wasthen dissol ved and diluted with methanol
to prepareaconcentration of 500pg/ml. Then solutions

Figure10: HPL C chromatogram of effect of H,O,on TIO, (a) 15% H_,O,, (b) 3% H,O

2

(a) (b)

(c)

(d)

Figure11: HPL C chromatogram of effect of acid and alkali on TIO at RT, (a) effect of 1M HcL, (b) effect of 0.5M HcL, (c)
effect of 0.1M HclL, (d) effect of 1M NaOH, (e) effect of 0.5M NaOH, (f) effect of 0.1M NaOH
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arediluted with mobile phaseand twenty microlitersof
theresultant solutionswereinjected onto thechromato-

graph (Figure9).
Hydrogen peroxide-induced degradation

To 5 mL of methanolicstock solution, 5mL of 30%
(viv) H,O,and 6% (v/v) H,O, were separatel y added
toreachfina concentrationsof 15% and 3% (viv) H,O,,
respectively. Theprepared mixtureswerekept at room
temperaturefor 5 and 12 h, respectively. Then solu-
tionswerediluted with mobile phaseand twenty micro
liters of theresultant solutionswereinjected onto the
chromatograph (Figure 10a) and (FigurelQb).

Acid- and base- induced degradation

To 5mL of methanolic stock sol ution, an appropri-
atevolume of 5M HCL was added and the mixture
wasdiluted withwater to 10 mL to reach molarities of
1M,0.5M and 0.1 M HCI, separately. The mixtures

were kept at room temperature for 8 h (Figure 11a),
(Figure 11b) and (Figure 11c). Alkaline degradation
studieswerecarried out in asimilar manner with mo-
laritiesof 1M, 0.5M and 0.1 M NaOH for 8 h (Figure
11d), (Figure 11e) and (Figure 11f). These experiments
were repeated at higher temperature of 75 &%C for
0.5 h.whilekeeping all other conditions constant. So-
lutions are neutralized prior to injection. Theforced
degradationinacidic (Figure 12a), (Figure 12b) and
(Figure12c) and basic media(Figure12d), (Figure 13¢)
and (Figure 13f) was performed inthedark in order to
excludetheposs ble degradative effect of light. Twenty
micro litersof theresultant neutralized solutionswere
Injected onto the chromatograph.

RESULTSAND DISCUSSION

Theam of thiswork wasto develop smple, selec-

(a) (b)

(c)

(e)

Figure12: HPL C chromatogram of effect of acid and alkali on T1O at 75°C, (a) effect of 1M HcL, (b) effect of 0.5M HcL, ()
effect of 0.1M HclL, (d) effect of 1M NaOH, (e) effect of 0.5M NaOH, (f) effect of 0.1M NaOH
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tiveand vdidated HPL C and spectrophotometric meth-
odsthat are suitablefor thes multaneous determination
of TIOandBZY inbulk solutionsand creams. Dueto
thewide spread and smple use of spectrophotometers,
aderivative spectrophotometric method was utilized
along with the HPLC method to determine T1O and
BZY smultaneoudy. AsBZY isused widely asapre-
servativein cream formulations, so the proposed meth-
odsalowed itsdetermination s multaneousy with TIO
and proved to be specific, preciseand accuratefor the
quality control of the cited drugsin pharmaceutical
preparations.

Method development

HPL C method

Thedeve opment of as multaneousand sufficiently
sdlectiveand yticd methodto determine TIOand BZY,
with quantitation sensitivity for thecited compoundsin
their binary mixture, was of interest and no anaytical
method has been reported to analyze thismixture si-
multaneoudy. Inthiswork, it wasachievedusngasmple
RP-LCwith UV detection. Regarding therdatively dif-
ferent physicochemicd propertiesof thecited molecules,
theuseof conventiond HPLC columnsavailableinmost
quality control |aboratorieswasamed. During the op-
timization cycle, severa chromatographic conditions
were attempted either by changing theanalytical col-
umn used for peak separation: C18 column (250
mmx4.6 mm, 5 pm)— Thermo Hypersil,C18column
(250 mmx4.6 mm, 5 pm)—Agilent TC-C18(2) and C8
column (250 mmx4.6 mm, 5 um) — Zorbax SB or by
using various mobile phase compositions of buffers,
methanol and acetonitrile, in different proportionsand
pH values. Isocratic and gradient modeweretried and
it wasfoundthat, an isocratic modewith at | east 85%
of methanol was needed to elute TIO and BZY with
reasonable peak shape and analysis time. At lower
methanol concentrations, separationswere obtaned but
with excessivetailing for T10 peak and unreasonable
anaysistime. Tri ethyl amine wasadded to agueous
phase of mobile phase (0.2%, v/v) to minimize broad-
ening andtailing of T1O peak. Different pH values of
agueous component of mobile phaseweretried at pH
3.2,pH 5, pH 6.5and pH 7.5 and it wasfound that at
pH 7.5, optimum resol ution with reasonableretention
timeswas observed but at pH valueslower than 7.5,

—= Fyll Paper

unreasonabl e resolution and analysistimeof TIO and
BZY duted peaks. So, asatisfactory separation of TIO
and BZY wasobtaned usng C18 column (250 mmx4.6
mm, 5 pm) — Thermo Hypersil with a mobile phase
composed of methanol and water (85:15, v/v), adding
tri ethyl amineto the agueous phase (0.2%v/v) adjust-
ing pH to7.5byortho-phosphoric acid(Figure 5a).

Derivative spectrophotometry method

The zero order absorption spectracf TIOand BZY
show overlgpping spectraespecialy a themaximum of
BZY (Fgure2). For thedetermination of TIOand BZY,
thefirst derivative spectrawere cal culated us ng AA=4
nm and ascaingfactor of 10. Thetrough amplitudesof
the obtained first derivative spectrawere measured at
217.8 nmfor BZY where T1O showed zero crossing
and at 233.4 nm for TIO where BZY showed zero
crossing, (Figure 3).

Validation of themethods
Linearity and range

Linearity wasstudiedfor TIOand BZY. For HPLC
method, alinear rel ationship between areaunder the
peak (AUP) and analyte concentration (C) was ob-
tained and it wasfound to belinear inrangeof 2-64 ug
ml*forTIO and 8-192 pg ml™ for BZY. For derivative
specrtrophotometric method, alinear rel ationship be-
tween amplitude (measured & 233.4 and 217.8for TIO
and BZY respectively) and analyte concentration (C)
was obtained and it wasfound to belinear in range of
3-11.5 pg ml*for TIO and 5-14 pg ml*for BZY. The
regression equation, correlation coefficient and other
andytical dataof thecdlibration curvesincluding stan-
dard deviationsfor theslopeand intercept (S ,S) for

TABLE 1: System suitability results of HPLC proposed
method

HPL C method
Item
BzY TIO

N 12003 10826
R 21.19
T 113 1.177
RSD% of 6 injections of

Peak area 0.702 0.422
Retention time 0.034 0.024

N: Number of theoretical plates;, R: resolution factor; T: Tail-
ing factor
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TABLE 2: Assay parameter sand method validation obtained by applying HPL C and derivative spectr ophotometry methods

for thesimultaneousdeter mination of tioconazoleand benzyl alcohol in bulk solution and cream.

tem HPL C method Derivative spetrophotometry method
TIO BZY TIO BZY
Retention time 7.3min 305mn e -
Wavelength of detection 210 nm 220 nm 233.4nm 217.8 nm
Linearity
Range of linearity 2-64 ng ml™ 8-192ug ml™ 3-11.5 pg ml™* 5-14pg ml™
Regression equation y = 53.6257x - y = 12.5601x y = 0.0267x + y = 0.0667x -
3.3977 +144.3893 0.0012 0.0171
correlation coefficient (r?) 1.0000 0.9920 0.9987 0.9997
LOD (ug ml™) 0.4859 22.13 0.296 0.206
LOQ(ng ml™) 1.62 73.76 0.986 0.686
S 0.235 0.563 0.00049 0.00059
S, 7.09 55.69 0.0036 0.0057
ggg‘;de”ce limit of the 53.6257+0.652 12.5601+1.563 0.0267+0.0014 0.0667+0.0016
ﬁ?g:(':gpe?ce limit of the 3.3977+19.68 144.3893+154.595 0.0012+0.01 0.0171::0.0158
iﬁ‘”ﬂ?:{gr?”or of the 12.47 9153 0.0032 0.0046
Precision
Intra day %R.S.D. 0.423 0.702 0.137 0.164
Inter day %R.S.D. 0.245 0.993 0.76 0.35
Drug in dosage form 100.74+1.324 101.65+1.306 99.12441.05 99.35+0.67
Accuracy
Drug in laboratory mix. 100.94+1.183 99.62+1.74 99.25+0.693 98.655+0.395
Drug added 99.71+1.126 100.11:+0.809 99.99+1.14 99.81+1.07

S,: slope standard deviation, S_: intercept standard deviation, LOD: limit of detection, LOQ: limit of quantification and RSD:

relative standard deviation

TIOandBZY aresummarizedin (TABLE 2).
Accuracy

Therecovery percentage attained by analysis of
TIOand BZY inlaboratory prepared mixtures, dosage
form (Topzol® cream) and by standard addition tech-
nigque was cal culated and found to be in range of 98-
102% which proved the accuracy of thetwo proposed
methods (TABLE 2).

Precision

Precision was estimated by repeatability and inter
and intra-day precision RSD% of repeatability andin-
ter and intra-day precision wasfound to belessthan 1

whish ensured the precision of thetwo proposed meth-
ods(TABLE 2).

Specificity
The chromatograms and scanned spectra of the
Hnalytical CHEMISTRY o

TABLE 3: Influenceof flow r ate of themabilephaseon reso-
Iution of peaks(HPL C method)

08mL 1ImL 11 mL
mint min® 1.2 min*
Resolution factor BZY -TIO 20.63 1941  18.77
TABLE 4: Influenceof or ganic strength of themabilephase

on resolution of peaks(HPL C method)
Item 83% 85% 87%
Resolution factor TIO- BZY 2256 19.36 21.73

Item

TABLE5: Influenceof pH of themobilephaseon resolution
of peaks(HPL C method)

Item pH73 PH75 PH77
Resolution factor BZY —TIO 20.19 19.29 19.58

sampleswere checked for the gppearanceof any extra
peaks. Nointerferencefrom any of the excipientswas
found. In addition, the chromatograms and scanned
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TABLE 6: Satistical analysisof theresultsobtained by theproposed HPL C, derivative spetrophotometry and thereference

methods
HPL C method Derivative spectrophotometer method
Statistical TIO BZY TIO BZY
term HPLC Reference HPLC Reference Derivative Reference Derivative Reference
method** method***  gpetrophotometer  method**  spetrophotometer method***
Mean 100.93 99.8 99.62 100.07 99.25 99.8 99.22 100.07
SD. 1.18 0.5366 1.737 0.868 0.693 0.5366 1.563 0.868
R.S.D. 1.172 0.5377 1.74 0.867 0.698 0.5377 1575 0.867
N 5 6 5 6 6 6 6 6
Variance  1.3924 0.2879 3.0171 0.7534 0.48 0.2879 2.443 0.7534
t-value 1.988 (2.228)* 0.527 (2.228)* 1.537 (2.228)* 1.165 (2.228)* (205)28;*
F-value 4.836 (5.05)* 4.005 (5.05)* 1.667 (5.05)* 3.243 (5.05)* (gégf

* Figuresin parentheses are the corresponding theoretical t -and F-values at P = 0.05; ** Reference method for T1O according
to USP-34 pharmacopeial®®; *** Reference method for BZY according to British pharmacopeia®?

gpectraof each andyteinthesamplesolutionwereiden-
tical tothat recalved by the sandard sol utionswith good
recovery percentages of anadysed compoundsinsample
solutions. Theseresults confirmed the specificity of the
two proposed method.

Limit of detection and limit of quantification

According to ICH recommendations?, the ap-
proach based on the S.D. of the peak response or
measured amplitude and the d opewas used for deter-
mining the detection and quantitativelimits. Thetheo-
retical valueswere assessed practically for two pro-
posed methods (TABLE 2).

Robustness

Robustnesswasstudied only for the HPLC method.
Themost important parameter to be studied wasthe
resolution factor between the two peaks of TIO and
BZY. Although changes made to pH of the agueous
component of mobile phase, mobile phase organic
strength and flow rate, no significant changein resolu-
tionfactor between TIOand BZY peaksindicating good
robustness of the proposed HPL C method (TABLE
3-5).

Satistical analysisof theresults

A statistical analysisof theresultsobtained by the
proposed methods and thereference methodsfor each
analytewas carried out by “SPSS statistical package
verson 117, The difference between groups was tested
by (t-test) and (F-test) at p=0.05 (TABLE 6). Thetest

ascertained that there was no significant difference
among themethods.

CONCLUSION

The proposed HPL C and derivative spectropho-
tometric methods providesimple, accurate and repro-
duciblequantitativeandysisfor thes multaneousdeter-
mination of TIOand BZY in bulk solutionand cream.
Thesemethodswerevalidated asper ICH guiddines.
The proposed methods are suitablefor thequality con-
trol determination of thecited drugsin ordinary labora-
tories.
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