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3D polyelectrolyte scaffolds to mimic exocrine glands: a step towards 
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Figure SI.1. Polyelectrolyte coating over alginate moulds procedure. A 3D shaped alginate mould is coated with PE by submerg-
ing it in alternating solutions PSS / PAH until the desired number of layers is obtained. A washing step with water is done between 
each solution change.



193The EuroBiotech Journal

Figure SI.2. Methodology for the determination of the volume of secretions. A.  Bromophenol blue solution deposited with 
Tween 80 on a PDMS mold (1). The excess of blue was absorbed with paper towels (2) while the blue still present in the wells was 
transferred to Watman paper (3). The paper was placed in an Eppendorf tube. Hydration of Watman paper was performed with 
H20 + Tween 80. Then elution was performed by centrifugation (4-6). B. Adding Tween 80 to bromophenol allowed to optimize the 
coating inside the polymeric scaffolds and hence to increase the transfer efficacy on the absorbent paper.

Figure SI.3. UroLOC design. This figure shows all the different pieces of the UroLOC system separated and assembled together. 
From left to right: UroFLU contains channels enabling fluid flow through the system; UroSCAF is a flat piece containing an array of 
holes that enable alginate shaping into finger-like structures; UroPERF provides a cover to the system in which a glass coverslip can 
be fitted for microscopy and protection of the system. Finally the UroLOC system is formed by the assembly of the three pieces. 
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Figure SI.4. 3D finger-like shaped polyelectrolyte membrane. A. Floating 3D shaped polyelectrolyte membrane. A 3D-shaped is 
obtained from an alginate mould. The PE membrane is coloured with methylene blue to allow its visualization. This image provides 
a close look of the finger-like structure revealing the fragility of both the membrane and the base of the finger structure. The image 
was taken with a digital microscope. B. The image shows a collapsed finger-like structure. Although the desired shape is achieved, 
it is collapsed over itself not being able to hold upright by itself. Image was acquired with a Zeiss confocal microscope (10x). C. 3D 
reconstructed confocal image of PE coating over the surface of the finger-like nanostructure. A broken membrane is observed in 
the centre of the hole (red arrow).

Figure SI.5. Biochemical validation of PSA secretion. A. PSA secretion quantified by ELISA for the LNCaP, PNT2 and PC3 cell-lines 
with and without DHT stimulation. B. ELISPOT of LNCaP supernatant with and without DHT stimulation. (Analyse on the same su-
pernatant of the ELISA analysis). C. Western Blot of LNCaP supernatant and cell lysate with and without DHT stimulation. Different 
concentration of supernatant has been tested. D. Protein array for the detection and comparison of secreted proteases in LNCaP 
(Red), PNT2 (Green) and PC3 (Blue). Only proteins with a great difference are shown here.
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Figure SI.6. MALDI profiling statistical analysis of non-cancerous and cancerous cell lines supernatants. Average MALDI Spectra 
of PC3, LNCaP and PNT2 supernatants presenting the peaks 2425 Da and 2482 Da.

Figure SI.7. Perspective of a diagnostic concept for UroLOC. Exfoliated cells are isolated from the urine using gentle centrifugation 
then spiked into a pre-formed layer of neutral epithelial cells in the UroLOC device.  After one day of cell integration, the secretions 
are collected and analysed by Mass Spectrometry (MS). The MS spectrum are deconvoluted into components and compared to 
the reference spectra for normal tissue (e.g. prostate). The presence of a cancer is determined if there is a difference between the 
measured and the reference spectra (yes/no answer).


