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Recent material and technology advances
Bioplotting materials include PLGA, TCP, collagen and
chitosan [109], chitosan [115], collagen-alginate-silica
composites coated with HA [116], soy protein [117,118],
and agarose with gelatin [107]. In vitro studies have been
performed with mouse pre-osteoblasts [116] and human
mesenchymal stem cells [117]. In vivo studies have been
performed in ovine cavalarial defects [109]. Applications
include bone tissue engineering [109,116], tissue regen-
eration [118].
Bioprinting materials are agarose with human umbil-

ical vein smooth muscle cells (HUVSMCs) and human
skin fibroblasts (rods) [119], gelatin-HA-tetraPEG-DA
with NIH 3T3s (rods) [120], rat primary bladder smooth
muscle cells in collagen droplets [114], human micro-
vascular endothelial cells in fibrin (inkjet printer) [121],
and alginate droplets [108]. Applications are mainly for
vascular tissue engineering [108,119-121].
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