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ABSTRACT

High performance thin layer chromatographic (HPTL@¢thod has been developed and validated for samedtus
analysis of Formoterol fumarate dihydrate and FtaBone propionate in dry powder inhalation formidat
Chromatographic separation was achieved on alumirfioiirplates precoated with silica gel 68 with toluene:
ethyl acetate: formic acid (7: 3: 0.1 % v/v/v) asbite phase. Detection was performed densitomdlyie& 215 nm.
The R of Formoterolfumarate dihydrate and Fluticasone@ionate were 0.19 +0.10and 0.41+0.10, respetjive
Linearity was found to be in the concentration raraf 50-350ng/spot for Formoterol fumarate dehyerahd 50-
350ng/spot for Fluticasone propionate, accuracy.?83% for Formoterol fumarate dehydrate and 99.46fcx
Fluticasone propionate) and specificity, in accanda with ICH guidelines. The methods can be usedofdine
simultaneous analysis of Formoterol fumarate dilagelrand Fluticasone propionate in dry powder inhiala
formulation.

Keywords: Formoterol fumarate dihydrate, Fluticasone propienelPTLC, Validation.

INTRODUCTION

Formoterol fumarate dihydrate (FFD) and Fluticasq@mepionate (FP) is a combination therapy used tifier
treatment of asthma. Formoterol fumarate dihydratemically N-[2-Hydroxy-5-(1-hydroxy-2-{[2-(4-
methoxyphenyl)-1-methylethyl] amino} ethyl) phenyffrmamide fumarate, is a long-actifig.lagonist, often used
in the management of asthma and chronic obstrucfivémonary disease (COPD). Formoterol contains
bronchodilators, which make the inhale and exhedegss easier by relaxing the narrowed airways.

Fluticasone propionate, chemically,S-(fluoromett8g)9-difluoro-118,17-dihydroxy-16-methyl-3oxoandrosta-1,4-
diene-1B-carbothioate, 17-propionate, is a synthetic costieroid, often used to treat asthma and alletgittis.
Fluticasone propionate is corticosteroid with maiglucocorticoid activity. Fluticasone contains taoysteroids that
help reduce swelling and inflammation in the airady is used by powder or aerosol inhalation Far prophylaxis
of asthma. Both drugs are official in IP, BP, ERI &#SP[1-4]. The chemical structures of Formotetohérate
dihydrate and Fluticasone propionate are showrigrii& and Fig. 1b.
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Fig. 1a Chemical structure of FFPFig.1b Chemical sticture of FP

Literature survey revealed that various analytinathods such as spectrophotometry [5-9], HPLC[IQHBTLC
[19] and NMR [20]have been reported for determoratdf Formoterol fumarate dihydrate (FFD) and [Elatione
propionate (FP) in bulk drug formulations or condtion with other drugs. Hence the objective of phesent work
is to develop a simple, precise, accurate, valdtla#®TLC for the simultaneous determination of Fotenol
fumarate dihydrate and Fluticasone propionate ympdivder inhalation formulations

MATERIALS AND METHODS

Chemicals and reagents

Formoterol fumarate dihydrate was a kind gift ofskfa Labs Ltd. (Solapur, India) and Fluticasone pyoate was
provided by Aarti Industries Ltd. Palghar, (Thategia). Pharmaceutical formulation of capsule Mx00
Rotacaps containing6 pg of FFD and 100 pug FP weshpeed from local market. All chemicals and reagesed
were of AR grade and were purchased from Merck Gtedm) Mumbai, India

Instrumentation

The HPTLC system (Camag Sonnenmattstr, Mutenz, z8véind) consisting of a Linomat V semi-automatic
spotting device, a glass twin-trough TLC chamb@x@ cm), a TLC scanner-Ill, a data station witm@ATS (V
1.4.7) software and an HPTLC syringe (100 pL cagatlamilton Company, Bonaduz, Switzerland) wasdufes
thin layer chromatographic studies. Linear ascandievelopment was carried out in a twin trough glesamber
(20cm x 10 cm, 10 x 10cm).

Chromatographic conditions

The experiment was performed on a aluminum packiézh gel 60 ks, TLC plates, (20 cm x 10 cm, layer
thickness0.2 mm) prewashed with methanol and maiilese comprising of toluene: ethyl acetate: forag
(7:3:0.1 %v/viv). The developing solvent was runto80 mm in Camag chamber previously saturateld @i mL

of solvent mixture forl0 min. Samples were appked distance of 8 mm from lower edge the distdreteveen
two bands was 7 mm. The developing solvent wasupto 80 mm, and the development was performed at 25
2°C. The average development time was 15 minutéer Alevelopment, the plate was air dried and sednn
densitometrically at 215nm with slit dimensions®x00.30 mm, using CAMAG TLC scanner 3.

Preparation of Standard Stock Solution

Accurately weighed 10 mg of FFD was transferred@amL volumetric flask, dissolved and diluted upte mark
with methanol to get FFD stock solution containihgng/mL of FFD. Accurately weighed 10 mg of FP was
transferred to 10 mL volumetric flask, dissolved ailuted up to the mark with methanol to get Fétktsolution
containing 1 mg/mL of FP.

Preparation of Calibration Curves:

The combined working standard solution of FFD aRdwas prepared by diluting the stock solutions wittthanol

to prepare mixture of 50ng/uL of FFD and of FP gébts of 1, 2, 3, 4, 5, 6 and 7 pL of working staadsolution
(corresponding to 50, 100, 150, 200, 250, 300aridrig@spot for both FFD and FP, respectively) wemtted on a
TLC plate and analyzed. Calibration curve was pregbeby plotting peak area of FFD and FP againsir the
respective concentration.
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Preparation of Sample solution

Powder from twenty capsules (Maxiflo-100 Rotacapstaining 6ug of FFD and 10Qugof FP per capsule,
manufactured by Cipla Ltd.) were weighed, their mesight determined, and crushed to fine powderamunt
of powder was transferred into a 10mL volumetrasK containing 5mL of methanol and mixed well. Bo&ution
was ultrasonicated for 30 min, and then diluted@mL with methanol. The solution was filtered thgbuvhatman
filter paper No.41. The amount of each drug presetite sample was determined by comparing meahk gesas
with that of the standard.

Validation of the proposed methods
HPTLC method was validated in compliance with IQkidglines. The following parameters were validated.

Specificity
The specificity of the method was ascertained gheis of drug standards and samples. The identitiehe peak
for FFP and FP were confirmed by comparing thevith those of standards.

Linearity

Standard stock solution of the drug was dilutedptepare linearity standard solutions containing HRDthe
concentration range of 50-350ng/spot and 50-35pagfer FP, respectively. All measurements wereatgd Six
times for each concentration and calibration cwres constructed by plotting the peak areas of émalgrsus the
corresponding drug concentration. Standard devigi®D),slope, intercept and coefficient of deteriion (F) of
the calibration curves were calculated to ascefia@arity of the method.

Limit of detection and limit of quantitation
The LOD and LOQ were calculated according to tf3es8 and 1Gs/s criteria, respectively; wheteis the standard
deviation of the peak area and s is the slopeettiresponding calibration curve.

Precision

Repeatability of measurement of peak area wasethout by repeated scan of the same spot (80ng/esgh of
FFD and FP) seven times without changing the ptaisition. The % RSD for peak area was calculated.
Repeatability of sample application is based oresdime application of combined standard solutibime % RSD

for peak area was computed. Variations of resuitiinvsame day (intraday precision) and among daysrday
precision) are called as reproducibility. The idag precision (% RSD) was determined by analyzitagmdard
solution of FFD and FP for three times on the salag. The interday precision (% RSD) was determibgd
analyzing standard solution of FFD and FP for 5sddye intra- and interday variation for determioatof FFD
and FPwas carried out at three different conceatrd¢vels 100, 200 and300ng/spot for each of FROEP.

Accuracy

To evaluate the accuracy of the developed methdd@study the interference of formulation addisivanalytical
recovery experiments were carried out by standdditian method, at 80, 100 and 120% level. The grpmt was
conducted in triplicate. Percentage recovery afadive standard deviation were calculated.

Robustness
The proposed HPTLC method was tested for robustiiésee HPTLC conditions were screened: changenouat
of toluene in mobile phase composition, changetarstion time and change in solvent run distance.

RESULTS AND DISCUSSION

Method development

Various solvent systems composed of toluene, e#itgtate, formic acid or mixture thereof were trifed
optimization of mobile phase for HPTLC separatidrF6D and FP. But the best resolution and symmedtpeak
shapes were achieved using mobile phase systeristing®f toluene: ethyl acetate: formic acid (703L % v/v/v).
The R: values were found to be 0.19 and 0.41for FFD a@ndr&spectively.

Specificity

The chromatogram of capsule sample showed pedRs\atlues of 0.19 and 0.41 for FFD and FP respegtiffeh.
2), indicating that there is no interference of éxeipients present in the capsule formulation.

29



Narendra M. Gowekar et al Der Pharma Chemica, 2016, 8 (5):27-32

700 —
AU

<00 —

Fluticasone

Formoterol
100 -
—‘.‘.,

000 020 0%0 os0 oB0 1.00

=

Fig. 2: Typical densitogram of FFD and FP

Linearity

Linear regression data for the calibration plotwvested good linear relationships between resporsd a
concentration over the ranges 50-350ng/spot for &kdP50-350ng/spot for FP, respectively. The lirregression
equations were Y= 8.348X +29.069.2<(r0.9995) for FFP and Y= 14.245X + 167.62(10.9991). The plots
obtained from linear regression analysis are ginefig.3 for FFP and Fig. 4 for FP, respectively.
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Fig. 3: linear regression for FFP Fig. 4: linear regression for FP

Limits of Detection and Quantitation
The limits of detection and quantitation were fouade 19.60 ng/spot and 41.77 ng/spot respectifelyFP and
13.71ng/spot and 35.50ng/spot for FP. This indg#die method is sufficiently sensitive.

Precision

The precision of the method was expressed aswvelatandard deviation (RSD, %). The results shawmable 2
reveal the high precision of the method.
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Table 2: Precision studies for FFP and FP (n=3)

Intraday precision Interday precision
Concentration ( ng/spot) | Measured conc. % RSD % Content | Measured conc. % RSD % Content
(ng/spot) found (ng/spot) found

Formoterol fumarate dihydrate (FFP)

100 99.20 1.01 99.20 98.95 1.10 98.95

200 198.9 1.12 99.45 198.2 1.18 99.10

300 298.5 1.13 99.50 298.1 1.15 99.37
Fluticasone propionate (FP)

100 99.67 1.14 99.67 98.90 1.03 98.90

200 198.8 1.17 99.40 198.1 1.07 99.05

300 297.7 1.10 99.23 297.5 1.11] 99.17

Accuracy

The proposed HPTLC method when used for recovengiest for FFD and FP from pharmaceutical formutatio
after spiking with additional standard drug affatdecovery between 99.05-99.67 % and mean recevienid-FD
and FP from the marketed formulation are liste@able 3.

Table 3: Recovery studies for FFP and FP by HPTLC m®thod (n=3)

Label claim Amount Total amount Amount (%) Mean (%)
(ng /capsule) | Added (%) (ng) recovered fug) | Recovery | Recovery(+ SD)
80 10.8 10.72 99.26 09.28
FFP 6ug 100 12.0 11.94 99.50 + 0'21
120 13.2 13.08 99.09 -
80 180 179.40 99.67 09.46
FP 100ug 100 200 199.30 99.65 + 0'35
120 220 217.9 99.05 -

Robustness
The standard deviation of peak the areas was esdrtifor each parameter and the % RSD was foubd less than
2 %. The low values of the % RSD, as shown in Tdhtedicated robustness of the method.

Table 4: Results of robustness evaluation of FFP dr-P (n=3)

FFP FP
Re | %RSD | Rr | %RSD

Conditions Level

A: Change in amount of toluene inmobile phase comgdion
Toluene: ethyl acetate: formic acid (6.9: 3: 0.¥84v) | -0.1 0.18 1.14 0.40¢ 1.12
Toluene: ethyl acetate: formic acid (7.1: 3: 0.184v) | +0.1 0.17 1.10 0.409 1.03
B: Change in saturation time (min.)

9 -1 0.189 1.10 0.409 1.09
11 +1 0.18¢ 1.13 0.40¢ 1.14
C: Change in solvent run distance (mm)

79 -1 0.191 1.09 0.411] 1.07
81 +1 0.189 1.11 0.409 1.13

Analysis of marketed formulation

Experimental results of the amount of FFP and FErinpowder inhalation capsule formulation, expegsas a
percentage of label claims were in good agreemétit the label claims thereby suggesting that thisereo
interference from any of the excipients which avenmally present in capsules. The mean drug contastfound to
be 99.75 % for FFP and 99.64 % for FP.

CONCLUSION
The proposed HPTLC method provides precise, aceaad reproducible quantitative analysis for timeutianeous
determination of FFD and FP in Maxiflo-100 Rotacapise method was validated as per the ICH guidsliide

robustness of the proposed method was studiedamdl fto be robust at deliberate changes made iariexental
conditions. Statistical tests indicate that theppsed HPTLC method reduce the duration of anabsisappear to
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be equally suitable for routine determination oDFnd FP simultaneously in in dry powder inhalatiormulation
in quality control laboratories.
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