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Goal

To increase the sensitivity for a target compound in the
presence of a high-level background impurities by remov-
ing the PEG dosing vehicle using a high-Field Asymmetric
waveform Ion Mobility Spectrometry (FAIMS) gas phase
separation prior to mass spectrometry analysis.

Introduction

It is common practice in pharmaceutical development to
conduct discovery phase pharmacokinetic (PK) studies. In
these studies, dosing vehicles such as Tween 80, PEG 400,
and methyl cellulose are used in high concentrations to
dissolve the test compounds in dose formulations. Subse-
quent qualitative study and quantification of the test
compounds must be carried out in the presence of the
dosing vehicles, which can cause significant ion suppres-
sion and complicate full scan mass spectra. Conventional
liquid chromatography may be used to separate the dosing
vehicle, however this approach is generally less than 100%
efficient, and LC/MS analyses still show the significant
presence of polymers.

The effect of ion suppression combined with compli-
cated full scan mass spectral data makes successful LC/MS
analysis of targets difficult or impossible. Reducing or
removing multiple chemical interferences may dramatically
improve spectral quality and enhance full scan signal-to-
noise for the analyte of interest. In this application note,
we report the successful atmospheric pressure separation
by FAIMS of a large excess of dosing vehicle (PEG) from
a test compound (loperamide) prior to mass spectrometry
analysis.

Methods

HPLC: not used
Separation: Gas phase differential ion mobility: FAIMS
Gas Flow Rate: 1.5 L/min
Gas Composition: 50% He / 50% N2
CV Range: –40 to 0 V
CV Scan Time: 1.2 minutes
Sample Introduction: Infusion at 2 µL/min
Mobile Phase: 50/50 ACN/H2O with 0.1% Formic Acid
MS: LTQ XL
Ionization: Positive NSI
Spray Voltage: 4000 V
Capillary Temperature: 200°C

Results

Full scan positive ion NSI mode mass spectra were
acquired over the range from m/z 300 to m/z 1000 using
an LTQ XL linear ion trap mass spectrometer equipped
with FAIMS. The compensation (CV) voltage was scanned
from –30 V to 0 V at an approximate rate of 30 V/min. 

A full scan mass spectrum obtained using a standard
Ion MAX™ source (no FAIMS separation) is shown on
the left hand side of Figure 1. Without FAIMS separation,
evidence of PEGs is found over the entire mass range of
interest, including at the nominal mass of the target drug,
loperamide. The mass range between 470 and 485 is
expanded on the right hand side of Figure 1, which
clearly shows that the 13C isotope of the PEG at m/z 476.42
coincides with the mono-isotopic peak for loperamide at
m/z 477.42. The typical PEG spectrum is characterized
by a series of m/z species which are separated by 44 mass
units across the mass range from 400 to 1000 in Figure 1.
The presence of the PEG dosing vehicle in the sample
makes isolation, clean fragmentation, and hence identi-
fication of the target drug difficult, particularly when the
target analyte is at low concentrations.

Contrast the results in Figure 1 with FAIMS results
shown in Figure 2 where the compensation voltage (CV)
is scanned, and the PEG and loperamide are clearly
separated. In the top panel of Figure 2 is an extracted
ion trace for a 1.5 amu window centered at the nominal
mass of singly charged, protonated loperamide (m/z 477).
The presence of two peaks in the trace indicates several
possibilities, including the existence of two conformations
of the same molecule or, as in this case, the presence of
two molecules of the same nominal mass but with
different structures. 

In the middle left panel of Figure 2 is the full scan
mass spectrum obtained at a CV centered on the blue
peak, –21V; in the middle right panel of Figure 2 is the
full mass spectrum obtained at a CV centered on the red
peak, –12V. The full scan mass spectrum obtained at
CV = –21V contains multiple contributions from the PEG
dosing vehicle including the component at m/z 476.42;
the full scan mass spectrum obtained at CV = –12V
contains a single component, loperamide, at m/z 477.34.
The full scan mass spectral signal-to-noise has been
improved (c.f. Figure 1) by greater than an order of
magnitude. Verification of the identity of each component
is achieved by MS/MS analysis, the results of which are
shown for the PEG in the bottom left panel of Figure 2
and for loperamide in the bottom right panel of Figure 2. 



In addition to these 

offices, Thermo Fisher

Scientific maintains 

a network of represen-

tative organizations 

throughout the world.

Australia
+61 2 8844 9500
Austria
+43 1 333 50340
Belgium
+32 2 482 30 30
Canada
+1 800 532 4752
China
+86 10 5850 3588
Denmark
+45 70 23 62 60 
France
+33 1 60 92 48 00
Germany
+49 6103 408 1014
India
+91 22 6742 9434
Italy
+39 02 950 591
Japan
+81 45 453 9100
Latin America
+1 608 276 5659
Netherlands
+31 76 587 98 88
South Africa
+27 11 570 1840
Spain
+34 91 657 4930
Sweden / Norway /
Finland
+46 8 556 468 00
Switzerland
+41 61 48784 00
UK
+44 1442 233555
USA
+1 800 532 4752

www.thermo.com

AN62465_E 09/07S

Part of Thermo Fisher Scientific

Thermo Fisher Scientific,
San Jose, CA USA is ISO Certified.

Legal Notices
©2007 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries. This information
is presented as an example of the capabilities of Thermo Fisher Scientific Inc. products. It is not intended to encourage use of these products in any manners
that might infringe the intellectual property rights of others. Specifications, terms and pricing are subject to change. Not all products are available in all
countries. Please consult your local sales representative for details.

View additional Thermo Scientific LC/MS application notes at: www.thermo.com/appnotes

Conclusion

In this document we report separation of loperamide
from matrix interference at atmospheric pressure prior
to entrance into the mass spectrometer using FAIMS.
FAIMS in combination with the LTQ XL linear ion trap
mass spectrometer made possible the detection and

identification of the target compound loperamide in the
presence of a vast excess of the dosing vehicle PEG 600.
The FAIMS-LTQ XL full scan mass spectrum signal to
noise and sensitivity for the target compound was
significantly increased.
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