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Supporting Figure 1. Molecular formula of synthesized camptothecin-20(S)-5-aminolevulinate.  
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Supporting Figure 2. Impact of spheroid diameter on detecting fluorescently labelled cells. Dio-labelled U-251 MG 

cell spheroids.  As the spheroid size increases, the visible region compared to the spheroid diameter is reduced (A- 

1000 U-251 cells/spheroid, B- 10000 U-251 cells/spheroid, C- 100000 U-251 cells/spheroid). Graphs show the 

fluorescence intensity across the delimited region.  



 

 

Supporting Figure 3. Generation of a necrotic core depends on cell density. U-251 MG cells were embedded within 

the collagen hydrogel at different cell densities (4, 10 and 40 million cells/ml in A, B and C respectively) and were 

cultured for 3 days. Cell viability was evaluated by calcein (CAM) and propidium ioidide (PI) staining.  A necrotic 

region appeared by 3 days for the highest cell density of U-251 MG cells seeded but not for lower cell densities. 

Scale bar is 400µm.   



 

 

Supporting Figure 4. Cell proliferation. 40 million of U-251 MG (A) or HCT-116 (B) cells/ml were confined to the 

central microchamber; 5% of these cells were transduced with the cell cycle sensor Premo FUCCI®. After 24 hours, 

fluorescence images were taken, showing G1 phase and quiescent cells in red, and S, G2 and M phase cells in green. 

Scale bar is 400 microns.  



 

Supporting Figure 5. NK-HCT-116 co-culture. GFP-HCT-116 cells were embedded in a 1.2 mg/ml collagen hydrogel 

within the central microchamber. After collagen hydrogel polymerization, eFluor670-labelled NK cells were 

perfused through one of the lateral microchannels and images after 30 min (A) and 100 min (B) are shown. Some 

NKs cells have migrated towards the HCT116 cancer cells and have penetrated into the hydrogel by both time 

points. Scale bar is 200µm. 

 



 

 

Supporting Figure 6. TMZ effect. U-251 MG cells were cultured in 2D in Petri dishes or embedded within 3D 

collagen hydrogels. After 24 hours, TMZ at different concentrations was added to the cultures. Cell viability was 

evaluated after 1, 3 and 7 days in cell culture using CAM and PI staining. The images show viable cells in green and 

dead cells in red after 7 days in culture. Incubation in the presence of TMZ for 7 days caused a dramatic reduction in 

the number of cells compared to controls for cells cultured in 2D. This reduction in cell number compared to control 

cells was much less for the cells that were cultured in 3D. Graphs show the number of viable cells at different time 

points in the different culture conditions. Scale bar is 100 µm. 



 

Supporting Fig 7. TPZ effect. U-251 MG cells were embedded within 3D collagen hydrogels. After 24 hours, TPZ at 

different concentrations was added and cells were cultured in normoxic (20% O2) or hypoxic (1% O2) conditions. 

After three days in cell culture, TPZ effect on cell viability was evaluated using PI/CAM staining. TPZ exerted a 



stronger cytotoxic effect under hypoxic conditions; especially at 100 µM. Viable cells stain in green, whereas dead 

cells are stained red. Scale bar is 100 µm. 

  



Supporting movie 1. Parallel flow. Green-fluorescent beads flowing through the left microchannel. Beads flow 

parallel to the hydrogel and no penetration is observed.  

  



Supporting movie 2. Interstitial flow. Green-fluorescent bead flow. Beads penetrate into the hydrogel.  

  



Supporting movie 3. HCT-116 necrotic core generation. The time-lapse movie shows the change in HCT116 cell 

viability following seeding in hydrogel in the central microchamber and the gradual formation of a necrotic core of 

HCT-116 cells during the first 24 hours l in culture. Cell seeding density was 40 million cells/ml and cell viability was 

detected using CAM and PI staining, which labels viable cells in green and dead cells in red respectively.  

  



Supporting movie 4. NK-HCT-116 co-culture. GFP-HCT-116 cells were embedded in the central microchamber in 

collagen hydrogel. EFluor670-labelled NK cells were perfused through a lateral microchannel. The time-lapse movie 

shows NKs cells penetrating into the “tumour-slice”. 

 


