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No other lab has comparable 

flexibility

 Test natural agents for their cytotoxicity against 

your patient′s own cancer cells

 Send in your own selection of agents (small 

sample required) 

 And/or select from our list of suggestions

 Test the same agent as an infusion and an oral 

supplement – often very different results

 Test mixtures in one formula – you choose the 

combination
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Chemo-

sensitivity
J Cancer Therapy 2013, 

4:597-605 

Chemosensitivity Testing of 

Circulating Epithelial tumour

Cells (CETC) in Vitro: 

Correlation to in Vivo 

Sensitivity and Clinical 

Outcome. 
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Pilot Study: Relapse free survival of patients

with ovarian carcinoma patients with sensitive vs. 

resistant CETCs
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Case report: Ovarian carcinoma
Resistance to guideline drugs with progress, 

sensitivity to second line drug
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Case report breast cancer
increasing resistance to drugs
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Adjuvant therapy using 

natural agents
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Patients total: 56

Sensitivity > 50% 25 Patients 45%

Sensitivity < 50% 31 Patients 55%
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Patients total: 63

Sensitivity > 50% 42 Patients 67%

Sensitivity < 50% 21 Patients 33%

Artesunate
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Curcumin
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Patients total: 52

Sensitivity > 50% 39 Patients 75%

Sensitivity < 50% 13 Patients 25%
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Patients total: 66

Sensitivity > 50% 34 Patients 52%

Sensitivity < 50% 32 Patients 48%

Epirubicin
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Patients total: 62

Sensitivity > 50% 39 Patients 63%

Sensitivity < 50% 23 Patients 37%

Doxorubicin
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Natural agents suggested by maintrac
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Prioritisation of natural agents suggested 

by the results
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Curcumin and artemisia better than 

chemotherapeutic agents for this PX

 flyer
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Combination of curcumin and hypericin 

come out at 85% in this case

 flyer
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Maintrac sensitivity to natural agents 

is available in three levels of concentration
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This is how the circulating 

epithelial cancer count 

presented
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Testing the sensitivity of 

chemotherapy vs. natural 

agents
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Curcumin in three levels of 

concentration
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Vitamin C in three levels of 

concentration
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Trajectories
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Strength of different 

combinations
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Following the 

recommendations produces a 

decline in cell count
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Evidencing the effectiveness 

of curcumin
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Therapy effectiveness 

evidenced in patient stability
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Effectiveness of Hypericin in 

a specific case 
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Capecitabine declines in 

effectiveness over time ...

2017

2019

Honokiol = Magnolia
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Clonal expansion of

circulating

tumour cells
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Tumour

spheres

from CETC
Spheres were detected 

in 86 out of 109 patients 

(78.9%); 

Number of spheres

varied between 50 and 

1700/ml (median 200)

All spheres detected

are positive for EpCAM. 

7 
days

14 days

21 

days
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San Antonio Breast Cancer Symposium - Cancer Therapy and Research Center at UT Health Science Center – December 10-14, 2013

This presentation is the intellectual property of the author/presenter. 

Determination of

vital and dead

EpCAM positive

cells among the

white blood cells

+ Anti-

EpCAM

1 ml  

EDTA 

Blood

Lysis of

red

blood

cells

One centri-

fugation

step

Culture of all white blood cells under 

conditions favouring  growth of 

epithelial cells and determination of 

sphere formation at different times of 

culture
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PE-CD 24 mergeFITC-EpCAM

PE-CD 44 mergeFITC-EpCAM

ALDH1 Control ALDH Test

Stem cell marker expression 

in tumour spheres
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Chemo-

sensitivity of

tumour

spheroids
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Chemosensitivity of tumour 

spheroids vs. CETC
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Selected agents not so 

effective against circulating 

stem cells
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T=0                       T=3 hr T=6 hr T=9 hr

Cancer stem cells are particularly 

sensitive to curcumin
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Tumour 

spheres 
Cancer Res 2013;73(24 

Suppl): Abstract nr PD6-1

Tumour spheres growing 

from peripherally circulating 

tumour cells exhibit stem cell 

features

Abstract

Background: Among the cells that are disseminated from a malignant tumour 

only very few are capable to resettle in distant organs and grow into life-

threatening metastases. Therefore, the question arises how and whether

such cells which have the potential to grow into metastases can be detected. 

It has been shown that a subpopulation of cells from breast cancer tissue

can form so-called mammospheres with stem cell features. Here we show 

that such tumour spheres can also be grown from peripherally circulating 

tumour cells from breast cancer patients in different stages of disease 

Materials and Methods: Using a nondissipative approach with only one 

enrichment step of red blood cell lysis, the cells from the pellet, containing 

the white blood cells together with the putative tumour cells were cultured 

under conditions favoring the growth of epithelial cells. At 7, 14 and 21days 

the cell cultures were inspected for the appearance of spheroids staining with

anti-EpCAM, anti-CD24 and anti-CD44 antibody and.expressing ALDH1. 

Results: Peripherally circulating cells from patients with malignant tumours in 

different stages of disease were analyzed for the presence of circulating 

epithelial tumour suspect cells and the frequencies of tumourspheres. 

tumourspheres could so far be grown from 79% of 36 patients in whom more 

than 1700/ml epithelial tumour suspect cells were detected. Numbers of 

tumourspheres varied from 1 to 29 /ml and correlated with the 

aggressiveness of the tumour. Surprsingly the numbers were highest in 

patients after surgery who had not yet received any systemic therapy. The 

size of the spheres increased from day 7 to day 21. The spheres were

negative for CD24 and positive for CD44. They highly express ALDH1 and

thus exhibite typical features of stem cells. 

Conclusion: Here, we demonstrate that the circulating tumour cells, detected 

in our approach contain a subpopulation with stem cell-like properties 

capable of growing into tumourspheres. The frequency and growth potential 

of cells capable of forming spheres seems to be dependent from the 

properties of the primary tumour. The possibility to grow tumourspheres from 

peripherally circulating tumour cells may open up a new field, where the 

relevant cells with stem cell properties from individual patients can now be 

specifically analysed further for genetic endowment, transcriptional activity, 

heterogeneity and stem cell markers. 

http://cancerres.aacrjournals.org/content/73/24_Supplement/PD6-1.short
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Examples of tumourspheres with chemoresistance to cyclophosphamide, 5-

fluorouracil, paclitaxel and docetaxel. tumourspheres remain alive during short

time culture (0-9h).

t=0.5h t=3h t=6h t=9h

control

cyclophos-

phamide

5-fluorouracil

paclitaxel

docetaxel

t=0.5h t=3h t=6h t=9h

carboplatin

epirubicin

salinomycin

salinomycin

curcumin

tumourspheres sensitive to carobplatin, epirubicin, salinomycin and curcumin.

Carboplatin and epirubicin lead to disintegration of tumourspheres with

destruction of part of the cells in the spheroids. The strong cytotoxic effect of

salinomycin is already observed at the first point of measurement with almost

total destruction of all cells. Curcumin works by inducing cell death in all cells

of the tumourspheres leading to nuclear staining with propidium iodide.

Fascinating to see the effectiveness of 

salinomycin and curcumin
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Conclusion
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Dynamics of CETC as a parameter
for personalised therapy decisions

 CETCs can be identified and characterized already in 

primary diagnosed cancer patients

 Maintrac is quantitative

 Efficacy of medication can be measured

 Treatment decisions can be made with 

maintrac
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Fully accredited laboratory
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Blood collection kit
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Sample packaging
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Shipping and results

Within 48 to max. 72 h
at room temperature

to our lab in Bayreuth, 
Germany

Results will be sent usually
5 days after receiving the

sample.
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Thank you

for your attention
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