Expanded Detection Range for SFC: ELSD, Chiral,

Mass Spectrometer, and Other Detectors

Abstract

The chromophore is the part of a molecule responsible for its color and is what gives chroma-
tography its name. The color arises when a molecule absorbs certain wavelengths of visible
light and transmits or reflects others; therefore, the most common detector in chromatography
Is UV spectrophotometers.

UV and UV-Vis detectors visualize the obtained result in two dimensions (light intensity and
time) at a single wavelength. A photodiode array (PDA) or diode array detects an entire
spectrum simultaneously, making it convenient to determine the most suitable wavelength
without repeating analyses.

Besides all the benefits of UV/UV-Vis detectors, either for achiral or chiral work, a variety of
detectors, from evaporative light scattering (ELS) to mass spectrometry, can help to fill the
gap for molecules with poor or no chromophore. The availability of multiple detectors can
help with everyday purifications and make method development simple and more efficient.
The integration of external detectors in SFC bring extra complexity due to the characteristics
of supercritical fluids. This includes consideration of the placement of the detector in the
SFC fluid path, alignment of the peaks to ensure accurate fraction collection, and software
integration to ensure ease of use.

Unique Benefits the ACCQPrep® SFC offers
— with ELSD, MS, and other detectors.

e Fully integrated control of ELSD and MS.
e ELSD is fully integrated physically, no extra bench space required.

o Maximized sample recovery with peak alignment between UV-Vis, ELSD,
and MS across flow rate and percentage of cosolvent range, independent
of solvent.

e Normal and high sensitivity mode temperature control for ELSD.

Evaporative Light Scattering Detection

Evaporative Light Scattering Detection (ELSD) is considered a universal detector because it
measures the bulk properties of analytes independenly of their extinction coefficients or
ionization potential. ELSD is particularly effective for detecting compounds that are less
volatile than the mobile phase and lack chromophoric groups, making it ideal for analytes
that do not respond to UV detection. It can be used with UV-absorbing solvents without
interference, and offers high sensitivity across a broad range of compound types.
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Background

UV absorption detectors are the most widely used in chromatography due to the strong UV
absorbance of many molecules. These detectors, including UV and VIS, provide two-
dimensional data—light intensity over time—at a single wavelength. Photodiode array (PDA)
detectors extend this capability by capturing full spectral data, allowing users to select optimal
wavelengths without repeating analyses.

However, for analytes with weak or absent chromophores, alternative detectors offer significant
advantages. Techniques such as:

e Fluorescence
e Radioactivity-based Detection

e Evaporative Light Scattering (ELS)
e Mass Spectrometry (MS)
e Chiroptical Detection

provide orthogonal data that not only confirm the presence of target compounds but also help
identify and separate impurities. Even when UV detection is applicable, integrating additional
detectors enhances workflow efficiency by:

e reducing purification time per sample,
e improving traceability,

e capturing data for automated and
validated processes.

This multi-detector approach supports robust, reproducible, and scalable purification strategies
In modern preparative laboratories.
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Detector Comparison Table

Detector Detection Suitable Key In-line or
Type Principle Compounds Advantages Destructive
UV/UV-Vis Absorbance at specific UV-Vis UV-Vis active molecules with Simple, widely available,

In-line

Absorption wavelengths chromophores cost-effective
Photodiode Array Simultaneous spectral capture UV-Vis active molecules; spectral  Full spectral data; wavelength In-line
(PDA) across UV-Vis range profiling optimization
Evaporative Light Scattering of evaporated Non-volatile, non-chromophoric Detects non-UV compounds; .
. , . Destructive
Scattering (ELS) particles compounds universal response
Mass Mass-to-charge ratio of ionized lonizable compounds; trace-level ~ High sensitivity; Destructive
Spectrometry (MS) molecules detection adds specificity; identification
— Optical activity (e.g., circular Chiral molecules; enantiomeric Enantiomer resolution; :
Chiroptical dichroism) analysis identification In-line
. : o Fluorescent compounds or labeled High sensitivity; selective :
Fluorescence Emission of light upon excitation analytes e In-line
Radioactivity Detection of radioactive decay Radiolabeled compounds MENESTER GEEaEts In-line

radiolabeled species

Mass Spectrometer (MS)

Mass spectrometry (MS) is one of the most sought-after detectors in both analytical and
preparative laboratories. Widely used for applications ranging from purity assessment to
metabolomics, MS offers information-rich detection that enhances confidence in compound
identification. In preparative workflows, mass-directed purification enables precise peak
targeting, reducing solvent consumption and minimizing the need for reanalysis or collection
of multiple fractions. Importantly, MS allows for the detection of compounds with poor or
absent chromophores, expanding the scope of purification beyond the limitations of
UV-based methods.
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Chiroptical Detection

Chiroptical detection enables the selective identification of isolated enantiomers based on
their optical activity, offering a complementary approach to conventional UV detection.
When implemented on-line in preparative chromatography, with its higher analyte
concentrations, it yields robust and interpretable
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Ext. Detector, Gain=3x

The ACCQPrep SFC system supports the integration of an external in-line detector (for this
implementation, the Chiralyser-MP chiral detector), which can be configured as an input
signal within the system’s software using the LABJACK U6 data acquisition interface. This
configuration enables synchronized data capture, automated fraction collection, and precise
peak cutting, significantly enhancing the resolution, reliability, and efficiency of real-time
chiral separations.

Conclusions

The integration of multiple detectors into preparative chroma-
tography systems is essential for modern workflows. As
laboratories become more accessible to a broader range of
users, the demand for seamless software control and detector
compatibility continues to grow. Leveraging orthogonal data—
from UV, ELSD, MS, chiroptical, or other detectors—not only
iImproves confidence in peak identification but also reduces
purification time per sample. Furthermore, multi-detector setups
enhance traceability, capture information-rich data, and support
automated workflows, enabling reproducibility and accelerating
downstream decision-making.
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