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OVERVIEW

Purpose

To develop and validate a method for Advairfi ( uticasone propionate and
salmeterol).

Methods

Fluticasone and salmeterol separated out in extraction to minimize
interaction and each compound injected separately.

Results

Interaction was overcome and the assay validated.

INTRODUCTION

The health care industry uses Advairfi to treat pulmonary diseases. It consists
of two drugs, uticasone propionate and salmeterol. The physico-chemical
properties of both compounds di erwidely  salmeterol has a long carbon
side-chainand uticasone propionate is a glucocorticosteroid (Figures la and
1b). Aninteraction between the two compounds has been reported in the
literature?!
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There are several analytical methods for uticasone propionate and only a few for salmeterol, none of
which addresses overcoming the interaction with the other compound. To our knowledge, there are
no known reported methods for the simultaneous analysis of both compounds. We present results
here of a validated assay for both compounds in human plasma at sensitive limits that overcome the
adverse e ects of the interaction between these two analytes.

METHOD

Method Development

Our own experiment con rmed that there is an interaction between the compounds in a neat
solution (Figure 2).

Initial attempts were to develop one analytical method for uticasone propionate and
salmeterol.

The next step was the separation of compounds into two methods, because of the interaction
and other analytical issues (for example, uticasone is optimized under APCI conditions and
salmeterol works better with ESI).

In the end, we merged separate methods so that one sample preparation extraction could be
used with two instrument methods.

Sample Extraction

Aliquot 0.5 mL of human plasma (EDTA).

Fluticasone propionate and salmeterol are separated using an
ion-exchange column.

A highly-aqueous solvent rst elutes salmeterol, which is simultaneously used as the wash for
uticasone propionate.

Salmeterol elutes and uticasone propionate is retained because of the di erences in
hydrophobicity between the two compounds.

Fluticasone propionate is then eluted with a higher organic-content solvent.

Two elutions are collected from one sample  one for uticasone propionate and the other for
salmeterol (Figure 3).



Instrument Analysis

Two separate LC/MS/MS methods were used to analyze uticasone propionate and salmeterol.

This approach minimized matrix e ects and optimized separation for uticasone propionate
by using a longer RP-column and a highly-organic isocratic mobile phase; this column was
then back ushed with a 90/10 acetone/water solution after each injection.

This approach minimized matrix e ects and optimized separation for salmeterol by using a

longer RP-column and a highly-aqueous mobile phase; this column was then used with a
pre-column trap of endogenous matrix components with a back ush. However, salmeterol is
not trapped; instead, it continues onto the HPLC column.

Used APCI for uticasone propionate on a Sciex API 4000 or 5000.
Used ESI for salmeterol on a Sciex API 5000.

4.5 min run time for each.

Stable-label internal standards for each.

Fluticasone propionate assay monitors the isotopic peak for internal standard due to
contribution of analyte to internal standard.
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Figure 1a. Structure of Fluticasone Propionate

Figure 1b. Structure of Salmeterol Xinafoate

Figure 2. E ect of Varying Fluticasone Propionate
Concentrations in the Presence of 100 ng/mL
Salmeterol in Neat Solution
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Figure 3. Fluticasone and Salmeterol Elution Pro les :
. —e— salmeterol —=— fluticasone
Using an lon-Exchange SPE Column
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Figure 5. LLOQ Chromatogram of
Salmeterol on API 4000
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Figure 6. LLOQ Chromatogram of

Fluticasone Propionate on
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Figure 7. LLOQ Chromatogram of
Fluticasone Propionate on API 4000
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RESULTS

Validation

LLOQ of 5.00 pg/mL for uticasone propionate.

LLOQ of 2.50 pg/mL for salmeterol.

Fluticasone propionate assay validated on an API 4000 and 5000.
Salmeterol assay validated on an API 5000 only.

Compared the 4000 vs. 5000 uticasone propionate LLOQ
S/N:nodi erence.

Compared the 4000 vs. 5000 salmeterol LLOQ S/N: 5000 is better.

Please see Figures 4,5, 6and 7.

Fluticasone propionate originally validated at 5.00 to 1,000 pg/mL.
Salmeterol originally validated at 2.50 to 1,000 pg/mL.

Some ANOVA stats for both validations are shown in Table 1.

Interference

Even with the separation of compounds in the sample preparation extraction, evidence of a
salmeterol- uticasone propionate interaction exists.

At high (1,000 pg/mL) salmeterol concentrations, the quantitation of low (15.0 pg/mL) uticasone
propionate concentrations is adversely a ected (Table 2).

Salmeterol concentrations at 1,000 pg/mL are physiologically improbable.

At a physiologically relevant concentration of salmeterol
(200 pg/mL), the quantitation of uticasone propionate at
15 pg/mLisnota ected.

Quantitation of salmeterol in the presence of uticasone propionate at 400 pg/mL showed no
adverse e ect (data not shown).

Assay range was later changed for each compound by lowering ULOQ to 500 pg/mL.

Stability was conducted with uticasone propionate-only and salmeterol-only QCs, as well as
uticasone propionate and salmeterol combined QCs 15 pg/mL uticasone propionate with 400
pg/mL salmeterol and 7.5 pg/mL salmeterol with 400 pg/mL uticasone propionate, respectively.



Table 1. ANOVA Stats for Fluticasone Propionate
and Salmeterol Validations

Table 3. Stability of Compound Alone and
Combined in Matrix at -20°C

Table 2. Fluticasone propionate Low and High Concentration QCs with and
without the Presence of Salmeterol at 1,000 pg/mL & 200 pg/mL

Fluticasone
%Theoretical
15 pg/mL QCs 800 pg/mL QCs
Without Salmeterol 105 104
Run1
With 1,000 pg/mL Salmeterol 142 99
Without Salmeterol 108 103
Run2
With 200 pg/mL Salmeterol n 105
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I Fluticasone I Salmeterol Stability of Compound in Matrix at -20°C Days
QC Concentration Level
Fluticasone Only 97
LLOQ 76 1.2
Salmeterol Only 100
Low 2.7 2.7
% Bias
Medium 13 2.5 . .
Fluticasone with Salmeterol 61
High 28 04 Salmeterol with Fluticasone 56
LLOQ 8.7 6.8
Low 4.2 2.7
%CV
Medium 31 29
High 24 2.0




CONCLUSION

The validated assay was successfully used to analyze samples.
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