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ABSTRACT

A simple stability-indicting high performance thin layer chromatographic
method of analysis of Arbidol asabulk drug was developed and validated.
The method employed TLC (Thin Layer Chromatography) aluminum plates
pre-coated with silicagel 60 F,, as the stationary phase. The solvent sys-
tem consisted of Methanol: Chloroform: Gl. Acetic acid. This system was
found to give compact bandsfor Arbidol (R, 0.20+0.03). Densitometric analy-
sisof Arbidol was carried out in the absorbance mode at 254 nmand 315nm.
Linear regression analysis data for the calibration spots showed good rela-
tionship with regression coefficient r2 = 0.9973 in the range of 400-2000 ng/
band. The limitsof detection and quantitation were 35 ng/ band and 106 ng/
band respectively. Stress degradation studies were carried out as per ICH
guidelines. There was no interference at the peak for Arbidol as confirmed

KEYWORDS

Arbidol;
Stability indicating HPTLC.

fromthe peak purity profile.

INTRODUCTION

Arbidol,1-methyl-2-((phenylthio)methyl)-3-carb-
ethoxy-4-((dimethylamino)methyl)-5-hydroxy-6-
bromindolehydrochloride, isanantivird active chemi-
cal entity¥, It hasbeeninusein Russiafor severa years
for thetrestment of influenza Arbidol isaRussan-made
potent broad-spectrum antivird with demonstrated ac-
tivity against anumber of envel oped and non-envel-
oped viruses?. Orally administered arbidol at 50 or
100 mg/kg/day beginning 24 h pre-virusexposurefor
6 days< gnificantly reduced mean pulmonary virusyields
and therate of mortality in miceinfected with FLU-A
(A/PR/8/34 HIN1)¥. Metabolic and pharmacokinetic
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studiesinanimalshave shownthat ora ly administered
arbidol israpidly absorbed and distributed quickly into
tissues and organg. A method based on cloud-point
extraction (CPE) has been reported to determine
arbidol inrat plasmaby high performanceliquid chro-
matography separation and ultraviol et detection (HPLC-
UV)®, Theuse of LC-ESI-MS method for determi-
nationin human plasmahas been reported®”. Asmple
HPTLC method has been reported for routine ana y-
si§9. Tothebest of our knowledgethereisno stability-
indicating HPTLC method reported for determination
of Arbidol. Hence the objective of the study wasto
devel op agtability indicating HPTLC method for quan-
titative estimation of Arbidol asbulk drug.
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MATERIALSAND METHODS

Arbidol (purity 99.78%) was provided as a gift
samplebyAlkem LaboratoriesLtd. Mumbal, Indiaand
wasused without further purification. All the other re-
agentsused wereof anayticd grade. Glacid aceticacid
(AR grade), Methanol (AR grade), Chloroform (AR
grade) were purchased from Thomas Baker (chemi-
cals) Pvt Limited, India.

I nstrumentation

Chromatographic separation of drugwasperformed
on TLC plates pre-coated with silicagel 60 F,,, (10
cm %10 cm with 250 m layer thickness) from E. Merck,
Germany. The sampleswere gpplied onto theplatesas
aband with 6 mm width using Camag 100 ul sample
syringe (Hamilton, Switzerland) withaLinomat 5 ap-
plicator (Camag, Switzerland). Linear ascending de-
velopment wascarried out in atwin trough glasscham-
ber (for 10x10 cm). Densitometri c Scanning was per-
formed using Camag TLC scanner 3 in the range of
400-200 nm and operated by winCAT S software (V
1.4.2, Camag).

Chromatographic parameters

(1) Stationery phase : Aluminium TLC plates
Precoated with Silicagel 60F,,,

(2) Mobilephase: Methanol:Chloroform:Gl. Acetic
acid::1:.9.05

(3) Detection wavelength : 315nm
Figure 1 showsarepresentative densitogram.

Sressdegradation studies

A stock solution containing 50 mgArbidol in 25
mL M ethanol wasprepared. Thissolutionwasused for
forced degradation.

Aabidol

Figurel : Representative densitogram of Arbidol 1000 ng/
band
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Degradation under acid and alkali catalysed hy-
drolyticcondition

To5mL stock solution, 5mL of 5N NaOH and 5
N HCI were added separately. Thevolumewas made
upto 50 ml with methanol. Thesemixtureswererefluxed
for 2h at 80°C. Appropriatevolume of resultant solu-
tion (1000 ug per band) wasapplied on TLC plateand
densitogramswere devel oped.

Degradation under neutral hydrolytic condition

To 5 mL stock solution, 5 ml distilled water was
added. Thevolumewasmade upto 50 ml. Themixture
wasrefluxed for 2 h at 80°C. Appropriate volume of
resultant sol ution (1000 ng per band) was applied on
TLC plate and densitogramswere devel oped.

Degradation under oxidativecondition

To 5 mL stock solution, 5 mL of 30 % H,O, was
added. Thevolumewas made upto 50 ml with metha
nol. Themixturewasrefluxedfor 2 h at 80°C. Appro-
priate volume of resultant solution (1000 pg per band)
wasapplied on TLC plateand densitogramswerede-

veloped.
Degradation under dry heat

Dry heat studieswere performed by keeping drug
samplein oven (80°C) for aperiod of 48 hours. Accu-
rately weighed 50 mg of drug wastransferred to the 50
ml of volumetric flask and dissolvedin methanol; the
volumewas made up with methanol . Appropriatevol-
umeof resultant solution (1000 ug per band) was ap-
plied on TLC plate and densitogramswere devel oped.

Photo-degradation studies

The photochemical stability of thedrugwasa so
studied by exposing thedrug sampleto UV light up to
illumination of 200 watt hr/m?followed by visiblelight
up toillumination of 1.2 million Lux hr. Accurately
weighed 50 mg of drug wastransferred to the 50 ml of
volumetric flask, thevolumewas madeup with metha-
nol. Appropriate volume of resultant solution (1000 ng
per band) was gpplied on TLC plateand densitograms
weredevel oped.

Method validation
Themethod wasvdidated as per ICH guiddines®.
Linearity

Au Tudian Yournal



ACAIJ, 10(6) 2011

M.C.Damle et al.

363

TABLE 1: Method validation parameters

Arbidol

y =2734x +2390
(0.9973)
400 — 2000 ng per band
NMT 0.85 %

S.N. Validation parameter

1 Linearity Equation (r?) range

2 Precision (% RSD) intraday

interday NMT 1.41 %
3 Accuracy (% mean recovery) 100.23 %
4 LOD 35ng/ band
5 LOQ 106 ng/ band
Specific
6 Specificity peak purity r(s,m) = 0.9955
r(m,e) = 0.9958

A stock solution of Arbidol (2000 pg /ml) was pre-
pared in methanol and diluted suitably to obtain con-
centration of 200 ug /ml. Different volumes of the dilu-
tion, 2, 4, 6, 8, 10 ul were spotted on TLC plate to
obtain concentration of 400-2000 ng/ band of Arbidal,
respectively. The data of peak areav/s drug amount
weretreated by linear least-squareregression anaysis.

Precision

Theintraand inter-day variationfor the determina-
tion of arbidol was carried out at three different con-
centration level s of 800, 1200 and 1600 ng per band.

The% RSD vauesweredetermined for intra-day and
inter-day variation.
Accuracy

The analysed sampleswere spiked with 80, 100
and 120 % of the standard Arbidol and the mixtures
were reanalyzed by the proposed method. The experi-

ment was conductedintriplicate. Thiswasdoneto check
for therecovery of thedrug by standard addition method.

Limit of detection and limit of quantitation

Thelimit of detection (LOD) and limit of quantifi-
cation (LOQ) were cal culated using the standard for-
mulaasper thelCH guiddines, wherec is the standard
deviation of response.

Formula
LOD =3.3xSandard Deviation + dope
LOQ =10xSandard Deviation +dope
Specificity
The specificity of the method was ascertained by

peak purity profiling studies. Purity of the drug peaks
was ascertained by andyzing the spectrum at peek sart,
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middle and at peak end. The peak purity was deter-
mined onwinCATS software.

Analysisof themarketed formulation

To determinethe content of Arbidol in suspension
(Iabe clam: each 5ml of suspension contains90.90 mg
of Arbidol). 1.2gm (Wt per ml = 1.2 gm) of suspension
was weighed and transfered to a 100 ml of beaker.
Methanol wasadded gradually upto 10 ml. After each
addition, the solution was stirred with thehelp of mag-
netic stirrer. Thisbeaker waskept covered with aumi-
num foil. Thissolution wascentrifugedfor 10min. and
filtered through whatmann filter paper No. 41. Finally
volumewas madeupto 10ml with methanol to get stock
solution of (1800 ug/uL). Thesolution wassuitably di-
luted. Appropriate volume of solution wasapplied on
TLC platefollowed by development and scanning.

RESULTSAND DISCUSSION

Development of theoptimum maobilephase

TLC procedurewas optimized with aview to de-
velop an accurate assay method. Thedrug reference
standard was spotted onthe TLC plate and devel oped
indifferent solvent systems. Themobile phase M etha-
nol: Chloroform: Gl. Aceticacid (9:1:0.5v/v/v) gave
sharp and symmetrica peak with R, 0.20+0.03. Well-
defined bands were obtained when the chamber was
saturated with the mobile phase for 15 min at room
temperature.

Validation of themethod
Linearity
Theresponsefor thedrugswasfoundto belinear

in the concentration range 400-2000 pg / band with
corréelation co-efficient of 0.9973.

Precision
The% RSD vauefor intra-day and inter-day varia-
tion study was found to be not more than 0.85 % and

1.41 % respectively, thus confirming precision of the
method.

Recovery
Acceptablerecoverieswereobtained at each level
of added concentration. Theresultsobtained (n=3for
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each 80 %, 100 %, 120 % level) indicated the mean
recovery 100.23%.

L imit of detection and limit of quantitation

Thelimit of detection and limit of quantitation as
cal culated by standard formulaasgivenin ICH guide-
lineswasfound to be 35 ng/ band and 106 ng/ band
respectively.

Specificity

The specificity of the method was ascertained by
peak purity profiling studies. The peak purity values
were found to ber(s, m) 0.9955 and r(m, €) 0.9958
for arbidol, indi cating the non interference of any other
peak of degradation product, impurity or matrix. The
vaidationresultsarelistedin TABLE 1.

Analysisof marketed formulation

There was no interference from the excipients
present in the suspension. Thedrug content wasfound
to be 99.05 %.

Sressdegradation results

Arbidol wasfound to be proneto acid aswell as
base catalysed hydrolysis. Therewas an unusua ob-
servation upon sample exposureto heat or light. The
drug peak areaincreased without affecting the peak
purity value. Methanolic drug solutionswerefound to
darken upon exposureto UV light and peaksfor the
products of degradation appeared at higher R, values.

CONCLUSION

The devel oped method was found to be simple,
precise, and stability indicating. Highthroughput ability
of HPTLC makesit avery useful method for routine
analysisof bulk drugaswell asformulation.
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