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Live/Dead staining

Introduction: The aim of this study is the bio-evaluation of antimicrobial
biomaterials intended for wound dressings. As a wound dressing will be in
direct contact with the wound and therefore the skin cells, it should not only ==
be antibacterial to prevent infection at wound site but also be non-toxic to the
surrounding tissue. For this purpose, testing of the newly developed
biomaterials will be performed using in vitro assays based on 2D cell culture
(according to ISO 10993-5) & 3D cell culture systems as well as testing against
microbial biofilm formation.

Therefore the first part of my PhD thesis is focused on the
establishment of a suitable 3D skin model and, even more importantly, on the |
develgpment of cyto-c?mpatibility assay p!’otocols suitable fo.r the testing of fneglrsphi[ggwﬁﬁ'e t;‘;”;’;?:';”tar:e 32[[)) mzl::jiioxaf‘i'lipsfg?:hei:
material samples in this 3D system. In this study, we established a dermal | .ol membrane protrusions), and this morphology resembles the
layer 3D model using L929 fibroblasts. We used this model for trials and | in vivo situation.
optimization of different methods of cytocompatibility analysis for example, | This evidence shows that Live/Dead staining is also applicable in

Live/Dead staining as well as quantitative assays to measure the amount of | 3D skin model, indicating that cells can directly be observed to
Felsle arel @ e celle assess morphological changes and sudden cell death as a result

of interaction with biomaterials.
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3D skin model Development Scheme of the construction of 3D skin model:
Ly, A collagen | gel (mimicking the extracellular
UM N matrix) is embedded with human dermal
L ‘~\‘_‘ : fibroblasts. After dermal fibroblasts contract
.' RN 2 and remodel the collagen matrix, keratinocytes
S S ' .\:\ ‘ . are then seeded onto it. Tissues are then raised
3D Skin Model 5 tj: W to an air-liquid interface to initiate skin-
H & E stained dermal layer showing fibroblasts analogue tissue formation.

with dendritic extensions in the matrix

Development and Optimization of Quantitative Cytocompatibility Assays in 3D

Cell Viability and Cell Death of 3D Fibroblasts Effect of Repeated Exposure of CellTiter Reagent on Cells in 3D
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Both assays (CellTiter-Blue® and CytoTox-ONE™:; www.promega.com) are |  Repeated exposure of cells to reagent for up to 18 days has no lasting toxic
adaptable to 3D system. Cells were viable for at least 20 days in matrix effect. Therefore this assay can be used as a method to monitor cell viability
which is a prerequisite for such experiments. over an extended time frame.

Future Activity Plan: The knowledge deriving from this 3D model will be used to develop a human primary cell based in-vitro model (with

human dermal fibroblasts and epidermal keratinocytes) able to mimic human skin. Then the development and optimization of bio-assays in this
system will be performed to evaluate the cell compatibility of biomaterials.

Biofilm development and anti bacterial testing will be performed to evaluate the antibacterial properties. Work will start after meeting at the
Department for Medical Microbiology RUB (also National Reference Center for gram-negative bacteria) on the 19th of October.
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