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Introduction and Objective

Alginate-beads are commonly used for basic research in most diverse forms. Especially, in cell biology 
research, they play an important role, for example, as carrier and protective systems for cells. 
Furthermore, bioprinting promises to get outstanding breakthroughs in diagnostic and therapeutic 
applications. Therefore, our objective was focused on establishing a printing process to generate 
alginate-beads (< 500 µm), containing encapsulated murine fibroblasts with high cell viability.

Methodology

Summary and further strategy

Results

Figure 1 shows the distribution of the bead‘s 
diameter out of one-hundred measured 
specimen. This is an evidence of the 
reproducibility of the method.
Figure 2 shows the force needed to compress 
one bead to 80 % of its initial size. The 
compression was repeated three times per 
bead, while the force was decreasing due to 
fatigue of the material. 
The results of the cell viability are shown in 
Figure 3. As you can appreciate, 83 % of the 
total number of cells were viable.
Figure 4 shows the encapsulated fibroblasts 
after the staining process under the 
fluorescent microscope. The red dots are 
representing the DNA of dead cells, while the 
green dots are labelling the cells alive.

Initially, we generated pure alginate-beads via bioprinter by modifying and optimizing the printhead as 
well as the printing processes itself. Subsequently, the size distribution of the beads was investigated, 
by transmitted-light microscopy, aiming towards maximizing the reproducibility. 
The characterization of the elasticity and deformability was carried out using a micro-scale mechanical 
test system, called MicroSquisher. 
The last step consisted of printing alginate-beads containing encapsulated 3T3 mouse-fibroblasts. To 
determine the cell viability, a fluorescence-based live/dead assay was applied. Two fluorescent dyes 
(fluorescein diacetate (FDA) and propidium iodide (PI)) allowed us, using two-color distinction, to 
distinguish between the populations of alive and dead cells. 

We successfully developed a method that satisfied the main aim of the project, which was to stabilize a 
printing process to generate encapsulated fibroblasts with a high cell viability. Although the results look 
promising, the method has to still be optimized and validated with different experimental conditions. 
Repetitive characterizations of beads with encapsulated fibroblasts as well as working under sterile 
conditions, with the target of long-term cultivation, are just a few additional ideas. 

Fig. 1: Histogram of bead diameter distribution; 
y-axis = number of beads; 
average size: 378 µm; SD ± 10 %; (n=100)

Fig. 2: Force - Tip displacement of an alginate-
bead

Fig. 3: Cell viability of murine fibroblasts Fig. 4: FDA/PI staining of murine fibroblasts


