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APPLICATION NOTE

APEX - SEC COLUMNS

Can SEC be a scalable and more reproducible
alternative to ultracentrifugation?

EV labs are moving away from the rotor toward size-
exclusion chromatography (SEC). The reason: SEC
preserves EV biophysical integrity and functionality
more effectively than ultracentrifugation (UC),
which subjects vesicles to high gravitational forces
that can cause aggregation, membrane damage,
andreduced biological activity.'-

— METHOD COMPARISON

Parameter Differential UC

Density-gradient UC

Inthe table below, we compare SEC to differential
ultracentrifugation (DUC) and density-gradient
ultracentrifugation (DGUC).'-¢ SEC provides a good
balance betweenyield, purity, and scalability
without expensive instrumentation, making it
accessible to mostlabs. DGUC sets the standard
for purity; however, we show that SEC can be
improved to address the drawbacks of size-only
separation.

Size-exclusion (SEC)

Separation principle Sedimentation by size /

density
EVyield Low-moderate
Protein removal (purity) Low-moderate

Lipoprotein depletion Poor

EV integrity / function Reduced (aggregationrisk)

Processing time / run 4-18 hours

Scalability / throughput  Low

Equipment Ultracentrifuge

Buoyant density in gradient

Hydrodynamic radius (size)

medium

Low High

High Moderate-high

High (low-density lipoproteins) Poor (SEC); high (multi-
mode)

Moderate (long processing) High

16-72 hours ~30 minutes

Low High (parallelizable,

Ultracentrifuge

automatable)

SEC column; automation
optional

Table 1. Comparison of EVisolation methods across separation principle, yield, purity, integrity, throughput, and equipment.
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— SEC WITH APEX COLUMNS

APPLICATION NOTE - SEC VS ULTRACENTRIFUGATION

The Apex SEC columns are optimized to deliver areproducible EV elution profile by validating each lot for
consistent drip speed and verifying elution by Atlas EV ELISA. Apex 6B columns are packed with Sepharose
CL-6B and optimized for the highest EV recovery, ideal for separating EVs from soluble proteinsinless
complex samples such as cell culture, CSF, and urine. For demanding samples like plasma and serum, Apex
4B columns are packed with Sepharose CL-4B and optimized for the highest purity of secreted proteins.

The lipoprotein challenge & Apex MM

MISEV2023 highlights that no single separation
method fully resolves EVs from co-isolating non-
vesicular extracellular particles (NVEPs), and
recommends that researchers select and combine
methods based on the requirements of their
downstream application.® Separating EVs from
NVEPs is most challenging whenisolating from
serum or plasma, where lipoproteins are several
orders of magnitude more abundant than EVs.
These difficulties are present in both UC and SEC,
exceptwhenusing laborious density-gradient UC.

Apex MM columns address this challenge by
combining SEC resin of small pore size with a multi-
mode (MM)resin (Figure 1). This resin uses
hydrophobic interactions and ion-exchange to
selectively bind and remove lipoproteins and other
soluble contaminants. Apex MM columns are
particularly advantageous for unbiased
downstream analyses, such as proteomics, where
purity is paramount.
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Figure 1. Apex MM column architecture. (A) Transition from standard SEC to multi-mode chromatography; the integrated MM
resin layer provides a secondary purification step by binding lipoproteins and soluble proteins through hydrophobic andionic
interactions. (B) TEMimages of EVsisolated using a standard SEC column (top) and an Apex MM column (bottom).
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APPLICATION NOTE - SEC VS ULTRACENTRIFUGATION
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— AUTOMATION FOR SCALABLE PROCESSING

The Ascentinstrument enables semi-automated SEC-based EVisolation forup to 8 samples simultaneously,
while the Summitinstrument scales fully automated isolation from 1up to 48 samples at a time. By eliminating
operator-dependent variability, these instruments support the throughput required for biomarker discovery
and clinical research, addressing the key historical limitation of manual SEC.

Concentrated recovery

For applications requiring low input volumes, SEC fractionation can be coupled with ultrafiltration to deliver
concentrated EV fractions. On the Ascentinstrument thisis achieved by collecting EVs directly into
centrifugal concentrators; the Summitinstrument integrates SEC isolation and ultrafiltration in a fully
automated, plate-based format forup to 48 samplesin parallel.

SUMMARY

° SEC preserves EV integrity and functionality where ultracentrifugation risks aggregation and
membrane damage.

° Apex MM columns resolve the lipoprotein co-isolation problem, achieving DGUC-level purity in
an automatable workflow.

° Paired with the Ascent and Summit platforms, SEC becomes standardized and high-throughput,
no longer expert-only.

— REFERENCES

1. Mol EA, Goumans MJ, Doevendans PA, et al. Higher 4. Cvjetkovic A, Lotvall ), Lasser C. The influence of rotor type

functionality of EVsisolated using size-exclusion
chromatography compared to ultracentrifugation.
Nanomedicine. 2017.

. LinaresR, Tan S, Gounou C, et al. High-speed centrifugation
induces aggregation of extracellularvesicles. J Extracell
Vesicles. 2015.

. NordinJZ, Lee Y, Vader P, et al. Ultrafiltration with size-
exclusion liquid chromatography for high-yield isolation of
EVs. Nanomedicine. 2015.

© 2026 Everest Biolabs - 204 Second Ave, Suite 102, Waltham, MA 02451, USA
ForResearch Use Only. Not for Use in Diagnostic Procedures.

and centrifugation time on the yield and purity of EVs. J
Extracell Vesicles. 2014.

5. Welsh JA, Goberdhan DCI, O'Driscoll L, et al. Minimal

information for studies of extracellular vesicles
(MISEV2023). J Extracell Vesicles. 2024.

. Ter-Ovanesyan D, Gilboa T, Budnik B, et al. Improved

isolation of EVs by removal of both free proteins and
lipoproteins. eLife. 2023.

everestbiolabs.com
Page 3o0f3


https://everestbiolabs.com/products/ascent-instrument/
https://everestbiolabs.com/products/summit-instrument/

