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1. Background-Aim

» Prostate cancer (PCa) is the second most frequent type of malignancy cancer among men worldwide,
and the most common cancer in men in 112 countries, accounting for 15% of cancers. Projections
suggesting that the number of new cases annually will rise from 1:4 million in 2020 to 2:9 million by
2040.

» Early detection, mainly through prostate-specific antigen (PSA) blood tests, has improved diagnostic
rates. Prostate-specific antigen (PSA), encoded by the KLK3 gene, is an enzyme from the prostate that
degrades seminal proteins, with elevated levels released into circulation when prostate tissue is
disrupted by tumors. Prostate cancer mortality has declined by 53% since the peak in 1993 because of
earlier detection through widespread screening with the PSA test and advances in treatment.

» Although PSA testing reduces deaths from prostate cancer, between 20% and 60% of cancers
detected using PSA testing are estimated to be overdiagnoses. PSA testing's reliability is debated,
especially for levels in the “gray zone” (4-10 ng/mL). Recent efforts focus on increasing PSA testing
frequency to assess PSA velocity for better risk stratification, with emerging biosensor technologies
enhancing detection speed, cost-efficiency, and accuracy.




1. Background-Aim

In recent years, numerous electrochemical biosensing approaches have been developed, utilizing a variety of
biorecognition elements for the detection of PSA in both standard solutions and biological samples. Electrochemical
detection offers several advantages as an analytical method, including rapid testing, relatively low cost, and, in many
cases, portability, making it a promising tool for point-of-care diagnostics.

We have developed an innovative point-of-care system for PSA detection in human serum using molecular
identification through membrane engineering (MIME) and the bioelectric recognition assay (BERA). This combined
approach detects changes in engineered cell membrane potential upon interaction with the target antigen, enabling

ultra-rapid (3—5 min) and highly sensitive detection. We have advanced our technology
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2. Materials & Methods

XCELLigence Real-Time Cell Analysis offers a simple yet powerful tool for live cell analysis, enabling continuous, label-
free monitoring of cell health, behavior, and function through impedance and imaging assays. This non-invasive
biosensor technology provides quantitative insights into cell number, proliferation, attachment quality delivering

sensitive and real-time results.
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3. Results

Changes in electrical impedance are represented by a unitless parameter called the 'Cell Index (Cl)." In the absence of
cells, the electrode impedance and Cl are zero. The binding of PSA to the surface-bound PSA antibody induces changes
in Cl. The tested PSA concentrations (0.5-5 ng/mL) exhibited dose-dependent variations in Cl, resulting in a well-
defined and distinct standard curve.
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3. Results

Human

serum samples were utilized to validate the Xcelligence biosensor system for PSA detection. PSA

levels in these samples had been previously quantified using a standard immunoassay technique. The

validation included serum samples with varying PSA concentrations, including both PSA-negative and PSA-
positive samples.
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3. Results

The Cell Index response to biological samples with known PSA concentrations was accurately measured using the
XCELLigence system.
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4. Conclusions

¢ Prostate cancer is often detected through elevated levels of prostate-specific antigen (PSA) in the blood,
with PSA testing serving as a key screening tool for early diagnosis and monitoring of the disease.

¢ Xcelligence technology is applicable for impedance measurements in sensor applications. It employs real-
time, label-free cell analysis by measuring electrical impedance across sensor electrodes.

¢ Molecular identification through membrane engineering (MIME) and bioelectric recognition assay (BERA)
technology, integrated with the Xcelligence system, has been utilized to develop an innovative biosensor
for the detection of PSA in human serum.

*** This biosensing system exhibited great responsiveness to varying PSA concentrations, generating a well-
defined standard curve.

+*»* Real-time biosensor responses to human serum samples with known PSA concentrations further validated
the accuracy of this innovative system.




5.

References

10.

11.

Mavrikou, S.; Moschopoulou, G.; Zafeirakis, A.; Kalogeropoulou, K.; Giannakos, G.; Skevis, A.; Kintzios, S. An Ultra-Rapid Biosensory Point-of-Care
(POC) Assay for Prostate-Specific Antigen (PSA) Detection in Human Serum. Sensors 2018, 18, 3834, doi:10.3390/s18113834.

Barry, M.J. Prostate-Specific—Antigen Testing for Early Diagnosis of Prostate Cancer. New England Journal of Medicine 2001, 344, 1373-1377,
doi:10.1056/NEJM200105033441806.

Bell, N.; Gorber, S.C.; Shane, A.; Joffres, M.; Singh, H.; Dickinson, J.; Shaw, E.; Dunfield, L.; Tonelli, M.; Care, C.T.F. on P.H. Recommendations on
Screening for Prostate Cancer with the Prostate-Specific Antigen Test. CMAJ 2014, 186, 1225-1234, doi:10.1503/cmaj.140703.

Dejous, C.; Krishnan, U.M. Sensors for Diagnosis of Prostate Cancer: Looking beyond the Prostate Specific Antigen. Biosensors and Bioelectronics 2021,
173,112790, doi:10.1016/j.bios.2020.112790.

Escamilla-Gémez, V.; Hernandez-Santos, D.; Gonzalez-Garcia, M.B.; Pingarréon-Carrazon, J.M.; Costa-Garcia, A. Simultaneous Detection of Free and
Total Prostate Specific Antigen on a Screen-Printed Electrochemical Dual Sensor. Biosensors and Bioelectronics 2009, 24, 2678-2683,
doi:10.1016/j.bios.2009.01.043.

Harvey, P.; Basuita, A.; Endersby, D.; Curtis, B.; lacovidou, A.; Walker, M. A Systematic Review of the Diagnostic Accuracy of Prostate Specific Antigen.
BMC Urol 2009, 9, 14, doi:10.1186/1471-2490-9-14.

Thompson, I.M.; Ankerst, D.P. Prostate-Specific Antigen in the Early Detection of Prostate Cancer. CMAJ 2007, 176, 1853-1858,
doi:10.1503/cmaj.060955.

Ozyurt, C.; Uludag, i.; ince, B.; Sezgintiirk, M.K. Biosensing Strategies for Diagnosis of Prostate Specific Antigen. Journal of Pharmaceutical and
Biomedical Analysis 2022, 209, 114535, doi:10.1016/j.jpba.2021.114535.

Lee, R.; Localio, A.R.; Armstrong, K.; Malkowicz, S.B.; Schwartz, J.S. A Meta-Analysis of the Performance Characteristics of the Free Prostate-Specific
Antigen Test. Urology 2006, 67, 762—768, doi:10.1016/j.urology.2005.10.052.

Healy, D.A.; Hayes, C.J.; Leonard, P.; McKenna, L.; O’Kennedy, R. Biosensor Developments: Application to Prostate-Specific Antigen Detection. Trends
in Biotechnology 2007, 25, 125-131, doi:10.1016/j.tibtech.2007.01.004.

Hayes, J.H.; Barry, M.J. Screening for Prostate Cancer With the Prostate-Specific Antigen Test: A Review of Current Evidence. JAMA 2014, 311, 1143—
1149, doi:10.1001/jama.2014.2085.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

