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Prostate cancer (PCa) is the most common malignancy and the second most common cause 
of cancer death in Western men. An exacerbating factor for these statistics, is the lack of 
effective treatment for the illness. In its advanced form, PCa can become resistant to 
hormone-suppression therapy and in the worst case, patients may develop painful and 
incurable bone metastases. Despite its high prevalence, a major hurdle in the study of PCa is 
the lacking number and representativity of existing preclinical models. Prostate cancer 
patient derived tumor organoids (PDTO) are a promising model, representing both the 
tumor heterogeneity and treatment responses with high accuracy. However, compared to 
organoids derived from other tumors, PCa PDTO, especially from primary PCa, remain 
challenging to propagate in vitro. As such, hindering their widespread application in 
precision medicine and the creation of more PCa organoid lines for experimental and 
preclinical applications. This theoretical thesis focuses on the current PCa PDTO culture 
media compositions and PCa PTDO line establishment success rates to illustrate the 
possibilities and benefits of prostate cancer organoid culture media optimizations. 
Furthermore, it depicts current ways to increase PCa organoid complexity as well as exciting 
future possibilities, such as the synergistic combination of cancer organoids with organ-on-
a-chip technology. PCa PDTO hold a great potential in the development of novel therapies 
and biomarkers, which could significantly improve patient outcomes.

Theoretical thesis
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Presenting possible ways to increase the complexity of the PCa organoid culture; through 
co-culture with stromal and immune cells, possibilities for vascularization of the organoids 
and the use of microfluidic chips as a mean of increasing in vitro viability, decreasing 
organoid variability and studying interactions between various tissues. 

• How can the complexity of organoid models be increased?

Prostate Cancer (PCa)

As an age-related disease, PCa relevance in the general healthcare economy is constantly
increasing. 

• PCa-related mortality has risen more than 300’000 deaths per year [1] 

• PCa is the world’s fifth leading cause of male mortality and comes second only to lung
cancer in terms of diagnostic frequency [2] 

Models In Cancer Research

Vascularization Of Organoids

Microfluidic platform featuring an initially established stable, perfusable and quiescent
microvascular network, in the proximity of which primary BC PDTO were subsequentially
implanted. After 6 and 22 days in culture, the PDTO were highly angiogenic and showed a three-
fold growth of the endothelial vessels into the organoids when compared to the fibrin-gel control
[3].

Co-Culture With Endothelial Cells

Breast cancer organoids co-cultured with mesodermal progenitor cells produced vascularized
organoids. When cultured in hypoxic conditions these organoids showed a homogenous
distribution of the vascular network and when subsequently treated with anti-angiogenic
compounds the networks would be disturbed, similar to what is observed in vivo [4].

Organoids-On-A-Chip: Study Of Multi-Organ Interactions

Microfluidic array on which stem-cell derived organoids from the liver, intestine and stomach were
each confined to their compartment while still allowed to communicate via rocker-induced media 
flow between the organoid chambers. The system was used to study bile acid homeostasis, which
in vivo is regulated through the interactions between liver and intestine [5]. This physiological
multi-organ cross-talk was replicated in the organoids [6].

Before increasing model complexity for PCa PDTO, media optimization should be undertaken to
increase the proliferation and viability of this model.

The use of microfluidic chips for organoid culture, while promising, remains technically
challenging.

PCa PDTO offer the possibility to find new and personalized treatment options for the sufferers. 
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Fig. 2.1: Comparison of preclinical models (Karkampouna et al.,unpublished) 

Fig. 5.1: A: Scheme of the microfluidic device . B: Vascular network extending into the PDTO from the vascular 
chamber (above: control) [3] 

Fig.. 5. 3: Schematic of the "Multi-Organoid-On-A-Chip" culture system [6] 

Fig. 5.2: A: lopsided vascularization in 20% O₂, B: uniform vascularization in 2% O₂, C, D, E: effect of HSP90 on vascular network (D),
effect of tyrosine kinase inhibitors or vascular network (E), control ( C) [4] 

Abstract

Introduction

Results: Increasing The Complexity of Organoids

Aim And Leading Question

Materials And Methods

Discussion


