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Abstract 

Cancer is one of the most common diseases in the modern world and major efforts are 
made globally to develop new diagnostics and treatments. It originates from a cell 
which, at some point, has begun to divide and grow uncontrollably. The most common 
type is breast cancer, and like all other cancers there is a need of more efficient drug 
therapies. Drug development is an expensive and time-consuming process and in 
conventional pre-clinical evaluation, drugs are tested on cells grown in 2D followed 
by experimental studies in animals. Only the drug candidates with best efficacy and 
safety profiles are allowed to proceed to clinical trials in humans. A major problem is 
that the pre-clinical test methods most often do not adequately represent the 
microenvironment in the human body and only a portion of the drugs that show good 
effect in pre-clinical studies pass the clinical trials and reaches market. Failures in late 
development mean large losses both financially and in time, and better pre-clinical test 
methods are needed that can predict more accurate results for safety and efficacy. 
The behavior of cancer cells is strongly influenced by the surrounding 
microenvironment, but today’s drug development focuses mainly on the cells 
themselves and does not sufficiently take this into account. This thesis combines 3D 
printing and cell biology to develop new and more representative test systems, with 
the ambition to mimic the tumor microenvironment in three dimensions. By using 
patient tumor tissue and removing the original cells, we produce a cell-free 
extracellular matrix scaffold to which standardized reporter breast cancer cell lines are 
reintroduced. The cell lines grown in the patient derived scaffolds developed more 
stem cell properties and formed a more heterogeneous cell population compared to 2D 
cultures. Moreover, the gene expression profile could be linked to clinical data, such 
as relapse. In an attempt to synthetically mimic the human tumor tissue, we used an 
alginate-based biomaterial to print 3D scaffolds. Breast cancer cells cultured in the 3D 
printed scaffolds showed a more similar growth- and gene expression pattern to cells 
cultured in patient derived scaffolds indicating that we were able to simulate the 
human tumor microenvironment. Further, we showed that the cells cultured in both 
patient derived scaffolds and 3D printed scaffolds had a similar response to hypoxic 
conditions – which is an important factor in tumors. Finally, we also showed that 
nanocellulose could be used to 3D print scaffolds and that cells cultured in these 
demonstrated comparable results to cells grown in alginate-based 3D printed scaffolds.  
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