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INTRODUCTION

Charged aerosol detection (CAD) has emerged as a versatile analytical
technology for the quantification of non-volatile analytes in complex
biopharmaceutical samples. Unlike optical or mass-based detectors
that rely on chromophores or ionizable functional groups, CAD provides
a near-universal response to non-volatile compounds, enabling broad
applicability across diverse therapeutic modalities and formulation
components. In biopharmaceutical development, CAD is increasingly
utilized for the analysis of excipients and delivery system components
including polysorbates and lipids used in lipid nanoparticle (LNP)
formulations.

This poster will highlight key CAD operating parameters that can impact
quantitative performance, including ion trap voltage and power function
values, and their optimization for different analyte classes. Examples
will include the accurate quantification of polysorbates and lipids in lipid
nanoparticle (LNP) formulations, demonstrating how CAD settings can
improve sensitivity, precision, and quantitative reliability.

METHODS

Polysorbate Analysis’

LC System Settings:

LC system: ACQUITY™ Premier System
Column: Oasis™ MAX Column, 80A, 30 ym,
2.1 x 20 mm (p/n: 186002052)

Column temp.: 30 °C
Sample temp.: 10 °C
Injection volume: 30 pL

2.0% formic acid in water
2.0% formic acid in isopropanol

Mobile phase A:
Mobile phase B:

CAD Settings:

Sampling rate: 5 Hz

Time constant: Normal

lon trap voltage: 600 V

Evaporator temp.: 40 °C
min (mL/min)

Initial 1.000 90 10 Initial

1.0 1.000 80 20 6
3.0 1.000 80 20 6
3.1 1.000 0 100 6
5.1 1.000 0 100 6
5.2 1.000 90 10 6
8.0 1.000 90 10 6

LNP Analysis*®

LC System Settings:

LC system: ACQUITY Premier System

Column: ACQUITY Premier CSH™ Phenyl-Hexyl

1.7um, 130A, 2.1 x 50 mm, (p/n: 186009474)
Waters GTxResolve™ Lipid Phenyl-Hexyl+
RP Column, MaxPeak Premier Technology,
SPP, 1.6um, 230A, 2.1 x 50 mm

(p/n: 186011698)

Column temp.: 50 °C
Sample temp.: 10 °C
Injection volume: 3 pL

Mobile phase A:
Mobile phase B:

0.1% formic acid in water

0.1% formic acid in ACN for the

CSH Phenyl-Hexyl Column

0.1% formic acid in 50:50 MeOH:ACN for
GTxResolve Lipid Phenyl-Hexyl+RP Column

CAD Settings:

Sampling rate: 10 Hz
Time constant: Normal
lon trap voltage: 20V
Evaporator temp.: 35 °C

Time | Flow %A %B | Curve
(min) (mL/min)
0 50

Initial 0.400 5 Initial
6.0 0.400 10 90 6
8.0 0.400 10 90 6
8.5 0.400 50 50 6

12.00 0.400 50 50 6

CONCLUSIONS

Optimization of the ion-trap voltage enhances
method performance by extending the calibration
range and reducing baseline noise.

Spike-recovery experiments confirmed accurate
quantification of PS80 and PS20, with measured
concentrations closely aligning with expected
values and relative standard deviations below 1%.

The GTxResolve Lipid Phenyl-Hexyl+ RP Column
improved DMG-PEG peak performance, expanding
the assay’s dynamic range and lowering the LOD,
while monitoring multiple Power Function values
in a single analysis further enhanced CAD
sensitivity for LNP component detection.
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Phenyl-Hexyl+ RP Column,
which utilizes “supercharged”
superficially porous particles
significantly improves the
chromatographic
performance of DMG-PEG
when compared to the
ACQUITY Premier CSH
Phenyl-Hexyl Column. The
improved performance
resulted in an 86% reduction
in peak width and a 5-fold
increase in peak height.
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Figure 5: The improved sensitivity achieved with the GTxResolve Lipid Phenyl-Hexyl+ RP Column enabled accurate detection of three

additional concentration levels, supported by the 5-fold increase in DMG-PEG peak height. These improvements effectively expand the
dynamic range and lower the LOD of the composition assay, while the ability to monitor different Power Function values within a single
analysis further enhances CAD sensitivity for the detection of LNP components, as shown in the table and calibration plot.
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