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Promotionsverfahren von Frau M.Sc. Karya Uysal
Auslage der Dissertation und Gutachten sowie Termin der mindlichen Prifung
Anlage: Einseitige Zusammenfassung der Dissertation

Sehr geehrte Damen und Herren,
in dem oben genannten Promotionsverfahren wird die Annahme der Dissertation

Development and Standardization of the CellDrumTM: A Biofunctionalized Ultra-Thin PDMS Membrane
Sensor for Advanced Cell Culture and Mechanobiological Testing

von den Berichterstattenden Prof. Dr. N. Teusch und Prof. Dr. A. Temiz-Artmann beantragt. Sie kann
zusammen mit den Gutachten in der Zeit
vom 06.06.2026 bis 17.06.2026

eingesehen werden. Bitte wenden Sie sich zur Einsicht an das Promotionsburo (promotionmnf@hhu.de).

Einspriiche gegen diese Dissertation kdnnen nur zwei Tage nach der vorgenannten Frist
geltend gemacht werden. Erfolgt kein Einspruch, so gilt die Dissertation als angenommen
(§ 7 Ziffer (5) PO).

Sofern die Dissertation angenommen wird, findet die miindliche Priifung am

22.06.2026 um 16:00 Uhr

im Horsaal 6H statt. Als Priferinnen bzw. Prufer sind vorgesehen:
Juniorprof. Dr. M. Hacker, PD Dr. S. Meller und Prof. Dr. Dr. h.c. H. Stark.

Die Offentlichkeit ist bei der Befragung nicht zugelassen.

Mit freundlichen Griiften
im Auftrag

Amina Diekmann



This work focuses on the optimization, characterization, and validation of the CellDrum™
technology. A CellDrum is a physical cell force sensor consisting of an ultra-thin, flexible
PDMS membrane that seals one side of a cylindrical base body (applicator) in a water-
tight manner. When filled with cell culture medium, the membrane bends slightly
downward, and this deflection can be measured. Cell and tissue layers cultivated on the
membrane form a composite membrane consisting of living cells, extracellular matrix
and PDMS. The tensile forces in the connected cell layer change the mechanical
properties of this composite membrane and thus its deflection. The ratio of the number
of cells causing the tensile stress to the PDMS membrane thickness and its preload
determines the sensitivity of these cell force sensors. The CellDrum technology was
developed for advanced mechanobiological testing.

The study was divided into three experimental phases. Phase 1 optimized the CellDrum™
manufacturing process to determine critical parameters such as membrane thickness,
uniformity, and mechanical stability, with quality control measures including visual
inspection, interferometric thickness measurement and membrane deflection detection
performed to increase reproducibility and consistency. Phase 2 validated the biological
functionality of CellDrum™ membranes through "wound healing" assays using skin
fibroblasts derived from young and aged human donors, where "wound healing" was
defined as the capacity of cultured cell monolayers to migrate and proliferate across an
artificially generated cell-free gap with progressive reduction in gap area serving as a
quantitative measure of cellular repair processes monitored by fluorescence
microscopy, revealing age-dependent differences in "wound healing" behaviour with
mechanical stimulation improving "wound" closing in "younger" cells but showing less
favourable or adverse effects in "older" cell samples. Phase 3 measured contractile
responses of differentiated primary human aortic smooth muscle cell (HAOSMC) and
primary human aortic endothelial cell (HAOEC) co-cultures after exposure to
noradrenaline and ionomycin using the Cell Force Analyzer (CFAeter), where HAOSMC
monolayers exhibited clear, measurable contractility while co-culture data showed more
complex, nonlinear patterns, and ionomycin confirmed the functional contractility of the
model.

Overall, this work demonstrates that the CellDrum™ platform may serve as a
reproducible, flexible, and physiologically relevant tool for mechanobiology research,
with potential applications in tissue engineering, pharmacological testing, and
regenerative medicine.



