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ABSTRACT

A derivative spectrophotometric method for the simultaneous determina-
tion of Voriconazole and its hydrolytic degradation product has been de-
veloped. The objective of this study was to evaluate the utility of deriva-
tive spectrophotometry for the determination of Voriconazole Working
standard (VORI WS) in presence of its degradation product without prior
separation. First derivative spectrophotometry allowed specific determi-
nation of VORI WS at 269.8nm and 234.2nm with no contribution by the
productsformed after alkali and acid treatment respectively. Similarly, both
acid and akali catalyzed hydrolytic products were determined at 325nm
with nointerferenceby VORI WS. The Beer’s law is obeyed in the concen-
tration range of 50-150mgmL-* for both VORI WS and its hydrolytic prod-
uct. Thepercentagerecovery for VORI WSwasfound to be 99.16-101.23%.
LOD and LOQ values were also determined. Intra and interday precision
values were within range. The results indicate that proposed method is
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simple, rapid and specific.
INTRODUCTION

Voriconazoleisdesignated chemicdly as(aR,aS)-
a-(2,4-Difluorophenyl)-5-fluoro-p-methyl-o-(1H-
1,2,4-triazol-1-yl-methyl)-4-pyrimideethanol™. It is
used asan antifungal agent. Itsprimary mode of action
isby inhibition of thefungal cytochrome P450-depen-
dent 14a-sterol demethylase, an essentia enzymein
ergosterol biosynthess.

Literature survey revealsmany andytical methods
for itsestimation. Vori conazol e has been quantitatively
assayed in biological fluidsby HPLC?®, Determina
tion of drug in pharmaceutical dosageform has been
reported by methodsthat includes spectrophotometric
and chromatographic techniquesaswel 1%, However
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these methodsare not claimed to be“stability-indicat-
ing” for the determination of the drug in presence of
degradation products. No useful method for theanay-
sisof voriconazolein presence of hydrolytic degrada-
tion product isyet reported.

Inthepresent study, the hydrolysisof Voriconazole
was effected by treating the drug separately with 10M
Hydrochloric acid (HCI), 2M Sodium Hydroxide
(NaOH) and water (H,0). Upon hydrolysis, the prod-
uct formed hasadifferent (wavelength of maximum
absorbance). Accordingly, arapid and accurate deriva
tive spectrophotometric method for the analysis of
Voriconazolein presenceof itshydrolysis product in
bulk isproposed. The present UV derivative method
wasvalidated asper the|CH guiddines.
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EXPERIMENTAL

Chemicals

VORI WSwaskindly provided by Alkem Labo-
ratoriesLtd., Mumbai. Methanol AR gradewas pur-
chased fromAshonuj Chem. Pvt. Ltd. Navi Mumbai.
Hydrochloric acid (HCl) and Sodium hydroxide
(NaOH) were purchased from Lobachemie Pvt. Ltd.
Mumbal.

I nstrumentation

The zero and first order derivative spectrawere
recorded inthewavelength range 200 - 400 nm using
UV double beam spectrophotometer of make Jasco,
model V-550 with 1cm matched quartz cells. Thein-
strumental parametersoptimized for thefirst order de-
rivative spectrumwere:

Bandwidth: 1nm
Scanning speed : 400 nm/min
Datapitch: 0.2nm

Preparation of VORI WSsolution

50mg of Voriconazolewas dissol ved in methanol
and thevolumewas made up to 50ml mark. 1ml of this
solution wasthen diluted to 10ml in volumetric flask
using distilled weter to obtain theconcentration 100mecg/
m.

Conditionsof hydrolysis
Alkalinehydrolysis

50mg of Voriconazolewaswe ghed and transferred
to 50ml volumetric flask. Thevolumewasmadeup to
50ml with methanol. To 2ml of thissolution, 4ml of 2M
NaOH was added before making the volumeupto 10m
by distilled water (200mgmL-2). Thissolution waskept
for 15 min at room temperature. After completion of
the 15 min, appropriatedilution wasdonewith distilled
water to get asolution of 100mgmL.

Acid hydrolysis

50mg of Voriconazolewaswe ghed and transferred
to 50ml volumetric flask. Thevolumewasmadeup to
50ml withmethanol. 2ml of thissolutionthentrandferred
to 10ml volumetricflask. 5ml of 10 M HCl wasadded
to thisflask before making the volume upto 10ml by
digtilled water (200mgmL2). Thissolutionwaskept for
30 min at room temperature. After completion of the
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30 min, appropriate dilution wasdonewith distilled
water to get asolution of 200mgmL*

Neutral hydrolysis

50mg of voriconazolewasdissolved inmethanol in
50ml volumetricflask. 5ml of thissolution wasthen
transferred to 50ml volumetric flask and volumewas
made up tothemark with distilled water to get concen-
tration 100mgmL 1. Thissolution wasthen heated on
boiling water bath for 90 minutes.

Assay method

Twenty tablets, each containing 200mg
Voriconazole wereweighed and finely powdered. A
guantity of powder equivalent to 50mg Voriconazole
waswe ghed and transferred to a50ml volumetricflask.
M ethanol was added to the sameflask and sonicated
for 5 minutes. Thevolumewas made up to 50ml with
methanol. Thesolution wasfiltered usng Whatman il -
ter paper no. 41. Fromthefiltrate, appropriatedilution
was done to get a solution of 60mgmL-. This was
scanned in the range of 200-400 nm. Absorbance at
269.8 nm was noted and the concentration was cal cu-
lated using thefollowing regression equation:

y =0.0012x + 0.0060 (r2= 0.9975)

Procedure

Thegoal of the procedure was the simultaneous
determination of VORI WSand itshydrolytic product
inthesame order spectrum. Acid hydrolysisand akali
hydrolysiswas carried out by treating the VORI WS
with 10 M Hydrochloricacid (HCI) and 2 M Sodium
Hydroxide (NaOH). Whereasthe neutra hydrolysis
wascarried out by treating thedrug with distilled weter.

Firstly thesamplesof VORI WS, acid hydrolytic
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Figurel: Overlain first derivative spectraof product of
alkali catalyzed hydrolysis (100pgmL*) and VORI WS
(100pgmL 1)
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Figure2: Overlain first derivative spectraof product of
acid catalyzed hydrolysis (100pgmL?) and VORI WS
(100ugmL 1)
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Figure3: Overlainfirg derivativegpectraof product of neu-
tral hydrolysis (100pugmL ) and VORI WS (100ugmL )
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Figure4: Linearity of first derivative spectrum of VORI
WS (50-150pgmL )
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Figure5: Linearity of first derivativespectrum of product

of alkali catalyzed hydrolysis

product, alkai hydrolytic product and neutral hydro-
Iytic product were scanned from 200-400 nm. Thespec-
trum of VORI WS was overlaid on the spectrum of
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Figure®6: Linearity of first derivativespectrum of product
of acid catalyzed hydrolyss

acid, alkali, and neutral hydrolytic products. Only the
first derivative spectrum wasfound to provide abetter
resol ution of overlapping absorption bands. Figure 1
shows the overlain spectrum of VORI WS(100mg
mL-1) and alkali hydrolytic product. VORI WS was
determined at 269.8nm with negligible contribution by
akali hydrolytic product. In the same spectrum alkali
hydrolytic product determined at 325 nm with negli-
gible contribution by VORI WS. Figure 2 showsthe
overlain spectrumof VORI WS (100mgmL-*) and acid
hydrolytic product. VORI WS was determined at
234.2nmwith negligiblecontribution by acid hydrolytic
product. In the same spectrum acid hydrolytic product
wasdetermined at 325nm with negligible contribution
by VORI WS. Figure 3 showsthe overlain spectrum
of VORI WS (200mgmL*) and neutra hydrolytic prod-
uct. VORI WSwas determined at 256.6 nm with neg-
ligiblecontribution by neutra hydrolytic product. Inthe
same spectrum neutral hydrolytic product determined
at 222 nmwith negligible contribution by VORI WS.

Method validation
Linearity and range

Thelinearity for VORI WSanditshydrolysis prod-
uctsweredetermined at five concentration levelsrang-
ing from 50mgmL*to 150?gmL* Figure4 showsthe
linearity of VORI WSwhereasthelinearity of alkali
hydrolytic product and acid hydrolytic product were
showninfigures5 and 6 respectively. Thelinear re-
gressonequationsof thelinesare:

VORI WS (269.8 nm) y = 0.0012x + 0.0060 (1= 0.9975)

VORI WS(234.2 nm) y=-0.0003x — 0.0002, (1?=0.9981)

Base catalyzed degradation product (325 nm) y = 0.0005x —
0.0007, (r2=0.9984)

Acid catalyzed degradation product (325 nm) y = 0.0003x —
0.0065, (r2=0.9939)
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Precision

The precision of themethod was demonstrated by
interday and intraday variation studies. Intheintraday
studies spectraof solution of VORI WS and degraded
drug wererepeated thricein aday.

Intheinter day variation studiesspectraof solution
of VORI WS and degraded drug repeated on three
consecutivedays.

From thedataobtained, thedeveloped UV method
wasfoundto beprecise.

Accuracy

The accuracy of the method was determined by
recovery experiment. Therecovery studieswere per-
formed by the standard addition method, at 80%,
100%, 120% level, and percentage recovery wascal-
culated. Recovery waswithin the range of 100 (2%,
whichindicatesaccuracy of themethod. A known con-
centration of VORI WSwas added to the fixed con-
centration of the pre-anal yzed tabl et sol ution. Percent
recovered was cd culated by comparing the absorbance
before and after the addition of the VORI WS. The
percent recovery indicatesthe accuracy of the devel-
oped method.

L imit of detection and limit of quantitation

Thelimit of detection (LOD) issmallest concentra-
tion of theanalytethat givesthe measurableresponse.
LOD wascd culated usng thefollowing formula

LOD=3.30/S
c = Standard deviation of the response, S = slope of the
calibration curve

The LOQ is the smallest concentration of the
analyte, which givesaresponsethat can beaccurately
quantified. LOQwascd culated usngthefollowingfor-
mua

LOQ = 100/S

o= Standard deviation of the response, S = slope of the
calibration curve

Robustness

Robustness of the method was determined by mak-
ing dight deliberatechangesin datapitch, suchasfrom
0.2tolnm. It was observed that therewere no marked
changesinthecalibration datawhich demonstrated that
the spectrophotometric method devel oped isrobust.
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TABLE 1: Validation parameter sfor VORI WS

Parameters VORI WS VORI WS
(269.8nm) (234.2nm)
Linearity range 50-150 50-150
(ngmL™)
Correlation 0.9975 0.9981
co-efficient
Linear regression y = 0.0012x+ y = -0.0003x -
equation 0.0060 0.0002
LOD (ugmL™) 1.38 8.03
LOQ (ng mL-1) 4.19 25.16
% Recovery 99.16-101.23
Precision (% RSD)
Intraday (n=3) 0.56-1.22 0.02-0.04
Inter day (n = 3) 0.31-0.58 0.02-0.05

TABLE 2: Validation parameter sfor productsof alkali and

acid catalyzed hydrolyss
Product of alkali ~ Product of acid
Par ameter s catalyzed catalyzed
hydrolysis(325nm) hydrolysis(325nm)
Linearity range 50-150 50-150
(ngmL™)
Carrelation 0.9984 0.9939
co-efficient
Linear regression y -  9005x -0.0007 y = 0.0003x- 0.0065
equation
LOD (ugmL™) 6.38 353
LOQ (ug mL-1) 19.36 10.7
Precision(% RSD)
Intraday (n = 3) 0.66-1.02 1.10-1.35
Inter day (n = 3) 1.19-1.39 0.72-1.39

RESULTSAND DISCUSSION

The proposed methodsfor s multaneous determi-
nation of VORI WS and itshydrolytic product in the
first order spectrum werefoundto besmple, accurate,
rapid and economical. Thelinearity for VORI WSand
itshydrolysi s productswere determined from 50ugmL-
1to0 150ugmL 2. Thevalues of percent RSD were not
more than 1.5 and recovery was between 99.16 to
101.23%, indicating reproducibility and accuracy of
methods. Thesummary of vaidation parametersof pro-
posed derivativemethodisgiveninTABLES 1and 2.

CONCLUSION

Thevalidated spectrophotometric method employed
here proved to be simple, fast and reliable. Thelow
values of LOQ for the product obtained upon acid/
base cata yzed hydrolysis, indicatesthat themethod is
sengitiveto quantify hydrolytic degradation products.
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