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Tissue hypoxia has been considered a critical 
component of the tumor microenvironment 
(TME), with relationships to the epithelial-
mesenchymal transition (EMT), which leads to 
tumor plasticity and metastasis. Within the solid 
tumor comprised of billions of cells, the oxygen 
level will be gradually decreased as the distance 
to the blood vessel increases. However, growing 
cells in the lab generally will incubate them under 
global normoxia conditions. Based on this, we 
developed a novel hypoxic microcapsules-
embedded hydrogel platform for studying the 
relationship between EMT progress and cancer 
stemness derived by low oxygen conditions.  

The Hypoxic microcapsule as an advanced 
oxygen scavenging tool significantly reduces the 
oxygen level from the microcapsule position in a 
spatial gradient.1 To template tissue-mimetic 
structures, we used a micro-mould template 
where populations of cells could be cultured 
within a defined volume (Figure). After 3 days of 
culture, the presence of hypoxic regions fostered 
by the embedded microcapsules led to increased 

expression of HIF-1α and the stemness marker CD133.  

In summary, the data indicates that hypoxic conditions derived from microcapsules can spatially enhance 
the stemness markers and hypoxic-related marker. Since the size of the microcapsules can be easily tuned, 
this platform can enable studies of matrix mechanics, confinement and oxygen tension, which will prove 
useful for evaluating the tole of these parameters in regulating hypoxic-related diseases.  
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