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Overview

This application note describes the integration of viable Circulating Tumour Cells
(CTCs) with a downstream tethering chip to enable imaging and analysis of CTC
microtentacles (McTNs) for drug therapy evaluation [1].

At the Greenebaum Comprehensive Cancer Centre, University of Maryland,
research efforts are focused on understanding breast cancer metastasis. Under the
leadership of Prof. Stuart Martin, particular attention is given to McTN formation—
dynamic cytoskeletal extensions believed to play a key role in CTC clustering and
reattachment during metastatic progression [2, 3].

The overarching objective is to establish a robust and efficient clinical workflow that
preserves the integrity of patient-derived tumour cells, reduces technical variability,
and allows consistent monitoring of McTN expression throughout treatment.
Developing assays to study microtentacles not only enables deeper insight into the
metastatic potential of CTCs but also provides a functional toolkit for evaluating
how therapies impact their behaviour—ultimately supporting the development of
more effective anti-metastatic drugs.

Challenges experienced when studying cancer cell microtentacles include:

e Loss of rare cells

o Alteration of cell integrity

e Destruction of McTN by chemical fixation

e Hands-on time

e Pre-processing steps before isolation methods



Workflow

Here we present and end to end workflow for CTC isolation using the VTX1 system
followed by application of the TetherChip technology.
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Figure1: VTX-1 Liquid Biopsy System integration with the TetherChip for the study of
microtentacle formation - Modified from [1].

1. Blood is brought into the single-use cartridge, which is inserted into the VTX-
1 platform.

2. The VTX-1 isolates CTCs from whole blood directly into a TetherChip channel
slide to enable seamless integration. This combined and efficient workflow
minimizes cell loss and reduces the need for manual pipetting [1].

Key instruments and reagents used:

e Vortex Biosciences VTX-1 Liquid Biopsy System
e Single-use CTC capture cartridge

e TetherChip slide

e Blood samples (spiked or patient-derived)

e Immunofluorescence reagents for McTN analysis

Results

The direct coupling of the VTX-1 CTC isolation system with the TetherChip showed
that live cancer cells from spiked blood samples were efficiently captured for rapid,
same-day immunofluorescence-based microtentacle analysis.



Figure 2: A representative image of MDA-MB-231TD-GFP cells that were spiked into whole
blood, isolated with the VTX-1, tethered onto microfluidic slides coated with PEM-DOTAP
(TetherChip) and then fixed and stained. Scale bar = 20 pm [1].
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Figure 3: Percentage of cell retention after tethering, fixing and staining of MDA-MB-231TD
cells, isolated in the VTX-1, and presented to TetherChip [1].



Conclusions

95% tethering efficiency of cells isolated using the VTX-1 System.

Successful isolation and McTN analysis of CTCs from patient blood samples
within a few hours, without requiring tumour cell propagation.

The direct integration of TetherChip technology with Vortex’s CTC capture
system enables McTN analysis on CTCs within hours, bypassing the need for
cell propagation.

“A major advantage of the ability to fix the cells directly to the tethering slide is
the stabilization of cell morphology and phenotype, which not only enables high-
content imaging, but also the option to transport these slides between clinical
and research sites.” — Prof. Stuart Martin

Beyond breast cancer, this workflow has also been demonstrated in lung,
prostate, colon, and ovarian cancers.

This approach opens new avenues for real-time clinical analysis of metastatic
phenotypes across multiple cancer types and treatment timelines.
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Vortex

Vortex is a leading CTC liquid biopsy
company, based in the UK.

To discuss how we can support you,
contact us at:
info@vortexbiosciences.com

Or visit our website at:
www.vortexbiosciences.c?m -
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