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Overview 

Circulating Tumour Cells (CTCs) offer great potential to transform the standard of 
care for cancer patients. Their enumeration and characterization can be used to 
assess patients' response to treatment and inform clinical decisions during disease 
progression [1]. 

While the number of CTCs is associated with a patient’s survival prognosis, their 
enumeration is challenging [2]. 

The integration of CTC isolation with an automated, high-resolution imaging system 
with advanced analytical capabilities is often necessary to achieve objective 
enumeration data. 
 

Workflow 

A high throughput low touch end to end workflow for isolation to characterisation. 
 

 
Figure 1: An integrated, sample-to-result workflow for CTC isolation and enumeration 
combining Vortex Biosciences’ VTX-1 Liquid Biopsy System [3] with AxonDx’s 
nCyteDxÒ platform [4]. 
 

① Patient blood is collected by peripheral venipuncture. 

② Blood tube is inserted in the Vortex VTX-1 instrument for fully automated CTC 
isolation. Intact, free-floating cells are released in a small volume (300 µl) directly onto 
a glass slide. 

③ Collected cells are fixed and stained with Immunostaining antibody cocktail. 

④ Automated imaging using the nCyteDx platform and nAble Software from AxonDX. 

 

Results 

 
Cell lines with high (SK-BR-3; MCF-7) and low (PC-3) cytokeratin (CK) expression 
were successfully detected by the algorithm with a sensitivity >90% (FIG.2). No 
statistically significant difference (n.s) in cell recoveries was observed between the 
automated and operator-based enumeration of matched samples. 
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Figure 2: The nABLE® software algorithm detects CTCs with high sensitivity  

Assay linearity was evaluated with MCF-7 spiked at ratios of ~0, ~25, ~50 and ~100 
cells into 4 mL of blood drawn from healthy donors (Fig. 3A). The MCF-7 recovery, as 
derived from regression analysis, was ~80% and stable throughout the tested range. 
 
 

 

 

 

 

Figure 3:  Evaluation of the Vortex-AxonDx workflow performance using spiked 
samples  

Assay performance was stable for up to 96 hours post phlebotomy (Fig. 3B). 

Conclusions 

• Vortex VTX-1 shows promising results as a rapid sample preparation 
platform for blood samples to yield diagnostic cells for downstream 
cytopathology, expanding the range of clinical samples that can be analysed. 
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Figure 4: (Left) Example of a cell identified as “CTC” as seen in the nABLE® software 
user interface. (Right) High-resolution images (40X) of various cancer cells isolated 
and detected with the integrated workflow. 
 

• CTCs detected during an automated scan are presented on screen for 
operator review, confirmation and report (Fig. 4). 

 

Conclusions 

• We achieved the seamless integration of the VTX-1 Liquid Biopsy System 
with nCyteDx® platform. 

• The high purity of the CTC sample combined with fast imaging and semi-
automated enumeration significantly shortened the analysis time, with 
imaging and enumeration of one tube of blood completed in 1 to 2 hours. 
The cell recovery was ~80% over the tested range and performance was 
stable for up to 96 hours. 

• The availability of standardised methodologies for CTC isolation, staining, 
imaging & enumeration such as the integrated workflow presented here 
would be of critical importance for clinical trials performed across many 
clinical sites. 
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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.com 
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