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Abstract
Objective: Circulating tumor cells (CTC) has prognostic value in patients with solid tumors, such as advanced 
breast, colon, and prostate cancer. The main diagnostic and treatment methods for patients with cancer are gradually 
shifting from conventional standards to personalized techniques. At Diponed BioIntelligence, we developed a CTC 
isolation kit integrated with a miniaturized filter for CTC isolation.

Methods: Paired peripheral blood samples were collected from 20 cancer patients (10 suspects and 10 confirmed 
cases of cancer) to enumerate CTCs using MerisisTM CTC Kit. The results are compared with healthy controls. 

Results: The number CTCs detected were ≥ 10/10ml of blood in Confirmed cancer cases using MerisisTM CTC Kit. 
The numbers of CTC’s were ≤ 5 in healthy and suspected cancer patients.

Conclusions: The MerisisTM CTC Kit has a potential to isolate significantly more CTCs and CTC clusters in advanced 
stage cancer patients.
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Introduction
Isolation and detection of circulating tumor cells (CTCs) from 

human blood plays an important role in non- invasive screening 
of cancer evolution and in predictive therapeutic treatment. 
Innovative modern technologies are capable of performing previously 
unachievable tasks. Due to these developments, the main diagnostic 
and treatment methods for patients with cancer are gradually shifting 
from conventional standards to personalized techniques. Moreover, 
current diagnostic technology has led to the rapid development of 
precision medicine and molecular diagnostics. Here, we present the 
novel simultaneous separation and label-free analysis of circulating 
tumour cells CTCs in the blood specimens with high specificity and 
sensitivity [1-6]. 

Circulating tumor cells (CTCs) are living cancer cells separated 
from the primary tumor, which are responsible for the development 
and expansion of the metastasis form of cancer. The time depended 
evolution and molecular characterization of CTCs in the peripheral 
blood are crucial and non-invasive sources for the tumor diagnostics, 
cancer therapy selection, monitoring and prognosis [7].

As a liquid biopsy, these markers complement solid biopsies and 
have the advantage of being physically more accessible and patient-
friendly than traditional tissue biopsies. This provides a possibility 
for prognosis prediction, closer monitoring of treatment response 
and disease progression, identification of drug targets, as well as an 
opportunity for early detection of recurrence [8]. 

Liquid biopsy techniques can provide real-time information 
regarding patient staging (metastatic vs. nonmetastatic) and the 
molecular profile of the tumor. Moreover, liquid biopsies can be 
repeated with the desired frequency for close monitoring of progress 
and treatment.

Materials and Methods
Study design and ethics statement

This prospective study was conducted to evaluate CTC 
enumeration using the MerisisTM CTC Kit in patients with cancer in a 

blinded experiment. CTCs and ctDNA were analyzed in blood samples 
collected from cancer patients and healthy controls. The study included 
10 patients of suspected cancer, 10 patients of confirmed cancer and 
15 healthy volunteers. The presence of CTCs was assessed individually 
according to their criteria before knowing any results from each other. 
The study inclusion criteria were patients with histopathologically 
confirmed cases of cancer. The institutional review boards of Gurushree 
Hospital approved the study protocol and all patients provided written 
informed consent.

MerisisTM CTC kit 

Merisis Circulating Tumor Cells (CTC) isolation uses separation 
gel which efficiently separates CTC from peripheral blood based on 
density of CTC and the gel. The density of the separation gel is tailor 
made to suit for the efficient separation of circulating tumor cells from 
the whole blood. 10 ml whole blood was collected in CTC tube. The 
blood samples were transported at 0-4ºC and subsequent analyses were 
performed within 24h after sample taking.

MerisisTM CTC Kit consists of a 13 ml glass tube with an inert 
gel barrier that act as unique separation medium. The two properties 
of CTC, i.e. low specify gravity and large size, greater than 10 µm-
15µm (compared to other cells present in blood) makes it possible to 
achieve high recovery rates. 8 ml blood is collected by venipuncture. 
The tube containing blood is centrifuged at 3500 for 5 minutes. After 
centrifugation the RBC’s are separated from the plasma. The CTC tube 
separates blood components based on specific gravity (Figure 1). The 
CTC tube contains gel that acts as a barrier, so that RBC with specific 
gravity >1.077 gm/ml will reach the bottom of the CTC tube after 
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centrifugation. CTCs with specific gravity <1.047 gm/ml will reach to 
the top after centrifugation process. Extract the top layer containing 
CTC. The CTC’s are the separated mainly based on differences in 
the size and deformability between CTCs and hematologic cells. As 
tumor cells (>8 µm) are larger than leukocytes, isolation by size of 
epithelial tumor cells (ISET) can be achieved using filtration to separate 
individual cells [9]. 

The collected supernatant is passed through the separation tube 
containing membrane filter which allows the passage of hematological 
cells. Figures 2 and 3 haematological cells are <8 µm, so it will pass 

through the filter. Now the supernatant contains only CTC. MerisisTM 

CTC tube uses membrane filter that are inexpensive and user-friendly 
method of enriching CTCs, thus enables the recovery and detection of 
CTCs on the basis of size-dependent CTC isolation.

The captured cells have also been tested for epithelial and 
mesenchymal markers and a substantial number of the cells (~ 86%) 
were positive, showing the advantage of size-based separation. CTCs 
were counted, identified as being cytokeratin positive and CD45 
negative and EpCam positive. Genetic analysis, which can provide 
diagnostic and prognostic information, can also be carried out on 

Figure 1: Merisis CTC/D Separation.

Figure 2: Specific gravity based separation. Figure 3: For size separation.
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Table 1: CTCs count in test subjects.

Type/Groups No of patients CTC count/10 ml blood
Suspects 10 4+/- 2 cells

Cancer patients 10 10+/- 2 cells
Healthy 15 5+/- 2 cells

Table 2: Advantages of Merisis CTC technology.

Key parameter Merisis CTCs tube Other enrichment 
techniques

Blood sample capacity 8 ml 10 ml
Sample preprocessing requirements No need Need
Cost of consumables and equipment Less High

Processing speed Within 2 days More than 1 week
Purity of CTCs High Low

Cell viability >95% 80% - 90%
Capture efficiency >99% 90% - 95%

live cells. Ct DNA was isolated and are used to study gene expression 
profile by Real Time PCR (Figure 1). 

Results
CTCs were detected in 10 +/-2 /10ml of blood using Merisis CTC 

kit. The number of CTC’s were ≤ 5 in healthy and suspected patients. 
The results are shown in Table 1.

Discussion
Analysis of CTCs can save a patient from worsening the condition 

with unsuitable medications. Furthermore, the earlier they are detected, 
faster and better treatment options can be made available to the patient. 
It provides the basis of understanding mutations and genotypic 
changes of malignant cells and hence provides the best suitable targeted 
therapy. CTCs are multifunctional biomarkers and enable us to assess 
the patient serially along the treatment journey. They are potentially 
an alternative to invasive biopsies for detection, characterization and 
monitoring of non-hematological cancers [9-11]. 

MerisisTM CTC Kit with a density gradient polymer gel isolates 
cancer cells from normal cellsbased on specific gravity and size and 
by positive and negative selection markersusingRT PCR analysis.The 
purity of the CTC obtained is high with cell viability >95% compared 

to other enrichment techniques (Table 2).

The proposed approach challenges the current multi-steps CTCs 
detection methods in the terms of simplicity, sensitivity, invasiveness, 
destructivity, time and cost of analysis, and also prevents the 
defragmentation/damage of tumor cells and thus leads to improving 
the accuracy of analysis. The results of this research work show the 
potential of developed MerisisTM CTC Kit for the separation of tumor 
cells from whole blood samples in a simple and minimally invasive 
manner, their detection and molecular characterization using one 
single technology.
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