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Abstract 

Introduction: As with any transplantation (Tx) procedure, uterus Tx is associated with 

risky donor surgery and adverse side-effects from immunosuppression. With the aim to 

bypass these risks, this thesis investigated uterus tissue engineering strategies and the 

potential to develop a patient-specific uterus graft to replace the need for donor surgery 

and immunosuppression. A translational approach for uterus scaffold production 

through a process called decellularization (DC) is addressed using the rat and the sheep 

animal model. The immunological events following engraftment of rat uterus scaffolds 

was also evaluated. The thesis also assessed cellular reconstruction techniques and per-

fusion bioreactor protocols that can be useful to recellularize whole sheep uterus scaf-

folds for future uterus Tx studies.  

Methods: The immune response towards three different rat uterus scaffold types were 

evaluated after transplantation by quantifying infiltrating leucocytes and the expression 

of pro-inflammatory cytokines. Additionally, three novel whole sheep uterus scaffolds 

were produced by DC and the scaffold composition, bioactivity, mechanical strength 

and ability to support seeded stem cells were analyzed. Technique optimization for a 

perfusion bioreactor was also conducted using normal sheep uterus and a specialized 

perfusion medium.  

Results and conclusions: In Paper I, we deciphered DC protocol-dependent differ-

ences in the immune response following engraftment. A mild, yet effective DC protocol 

resulted in an immune-inert scaffold type. In Paper II-III, we developed three promising 

extracellular matrix-derived bioactive sheep uterus scaffolds that after an enzymatic pre-

conditioning were able to support wide-spread cell attachment and migration during 

recellularization. In Paper IV, we were able to maintain normal sheep uterus ex-vivo for 

48 hours using a custom made culture medium and a perfusion bioreactor. These pa-

rameters should facilitate future whole sheep uterus tissue engineering experiments so 

that a patient-specific tissue engineered uterus can be made to replace a donor in a uterus 

Tx setting. 
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