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u Cell encapsulation within hydrogels holds promise for diverse 
biomedical applications such as tissue engineering and drug 
delivery. The selection of hydrogel material significantly impacts 
cell viability and function. 

u This study compares the viability of human kidney epithelial cells 
(HK-2) encapsulated in two hydrogel types: sodium alginate (NaAlg) 
and chitosan (CS).

Hydrogel
 Sodium alginate (NaAlg) and chitosan 
(CS).

Cells
H u m a n  p r o x i m a l  r e n a l  t u b u l a r 
epithelial (HK-2) cell line was used

Cell viability was monitored over 7 days using Live/Dead staining 
assay. Confocal microscopy was utilized for morphological 
analysis to assess cell distribution and interactions with the 

hydrogel matrices.

u These findings highlight the potential of CS hydrogels as 
excellent scaffolds for HK-2 cell inclusion, with important 
implications for renal tissue engineering strategies and 
applications needed to maintain renal cell function.

u Chitosan hydrogels were better than sodium alginate hydrogels 
in 3D culture of HK-2 cells to maintain cell activity and 
proximal tubular epithelial characterization

u Future studies should delve into the mechanisms that enhance 
activity and optimize CS hydrogel components for specific 
biomedical uses.

u  The study revealed significantly higher viability of HK-2 cells when 
encapsulated in CS hydrogels compared to NaAlg hydrogels. 

u Live/Dead staining indicated a higher percentage of live cells in the CS 
group, reflecting enhanced metabolic activity. 

Fig. 3. AO/PI immunofluorescence staining of HK-2 cells in sodium alginate 
hydrogel and chitosan hydrogel

u H K - 2  c e l l s  g r e w  s p h e r i c a l l y  i n  t h e  h y d r o g e l ,  a n d 
immunofluorescence staining showed significant expression of 
renal tubular epithelial important marker (Lotus Tetragonolobus 
Lectin, LTL) in HK-2 rechitosan hydrogel.

Fig. 4 Immunofluorescence staining showed that renal 
tubules were mainly composed of proximal tubular epithelial 
cells, and HK-2 cells showed good activity in chitosan 
hydrogels.

Fig. 2. Growth of HK-2 cells in sodium alginate hydrogel and chitosan 
hydrogel.

AO：Green(Live)
PI：Red（Dead）


