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amount of bound  
biotinylated compounds 

applied  
molar ratio 

determined  
molar ratio 

1/0.50/0.50 1/0.20/0.15 

 
 

Mn Mw Ð Rg/Rh 

[g/mol] [g/mol] Mw/Mn 

586 000 1 259 000 2.15 2.67 

 
In summary, we demonstrated the elucidation 
of adequate fabrication sequence in order to 
fabricate defined BHS. This also led to 
significantly enhanced enzymatic activities of 
the enzyme horseradish peroxidase embedded 
in avidin-glycodendrimer associates. The 
analytical method AF4 can be used in order to 
determine important physical properties of the 
BHS (Table 2). Consequently, the next step will 
be to evaluate their potential in targeted drug 
delivery. 
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Table 1:  

Amount of converted 

biotinylated compound in 

avidin/bHRP//PPI-DS-C6B4

BHS 

 

Table 2:  

Number and mass average 

of molar masses, 

dispersity and shape factor 

of avidin/bHRP/PPI-DS-

C6B4 BHS 
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no strong impact on long-term HSC (LT-HSC), 
as no differences between the contribution of 
cells cultured on FN functionalized arrays of 15 
m and 40 m diameter microcavities was 
detected after a period of 56 days (Fig.2B).  
Taken together, our data suggest that ex vivo 
cultivation of HSPC on small, adhesive 
microcavities efficiently prevents 
differentiation into more committed 
progenitors selectively maintaining ST-HSC 
and LT-HSC. As demonstrated by this report, 
the developed set of cell-adhesive microcavity 
arrays provides a useful tool for studies on the 
role of spatial constraints and adhesive 
interactions in stem and progenitor cell fate 
control in vitro.  
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Tissue-engineered 3D tumour angiogenesis 
models: potential technologies for anti-
cancer drug discovery 
 
Laura J. Bray, Marcus Binner, Uwe 
Freudenberg, Carsten Werner 
 
Despite advancement in detection methods 
and treatments, breast and prostate cancer 
remain major causes of death. Therefore it is 
imperative that we gain a greater under-
standing of the progression from localized to 
advanced cancer using relevant physiological 
systems. There is also a current need to 
upgrade the existing practice in culturing 
tumour cells and modelling tumour 
angiogenesis and metastasis to bone in vitro, 
in order to create experimental models with 
greater clinical relevance.  
Like many other cancer cells, breast and 
prostate cancer cells have been extensively 
studied in two dimensional (2D) cultures, 
through which a significant understanding of 
cancer biology has been gained. However, the 
culture of cells on rigid 2D substrates, such as 
tissue culture plastic, does not recreate the 
dynamic and highly complex tissue micro-
environment. In the body, cells are embedded 
in an extracellular matrix (ECM) that provides 
not only architectural support, but also 
delivers signals to cells that direct their 
behaviour. Therefore, emerging approaches in 
engineering tumour microenvironments have 
focused on the development of synthetic 
matrices, such as PEG-based hydrogels, that 
are able to deliver defined cues through the 
incorporation of biochemical and biological 
functionalities [1]. We have previously 
demonstrated that such hydrogels support the 
co-cultivation of vascular endothelial cells (EC) 
with tumours [2, 3]. We have now extended this 
body of work to study the ability to create an 
ECM-like model to study breast and prostate 
cancer cell growth in 3D. Also, we investigated 
the ability to produce a tri-culture mimicking 
tumour angiogenesis with cancer spheroids, 
vascular EC and mesenchymal stem cells 
(MSCs). 
Cultures prepared in matrix metalloproteinase 
(MMP)-cleavable starPEG-heparin hydrogels 
displayed spheroid formation in contrast to 
adherent growth on tissue culture plastic. 
Cancer cell lines were able to be co-cultivated 
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3D culture model 

breast cancer 

prostate cancer 

microenvironment 
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