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Cells within the human body are in intimate contact with a @ = e
3D nanostructured extracellular matrix composed of g
numerous organic and inorganic components. As a result, i
one of the revolutionary changes in the field of
biomaterials and tissue engineering is to develop
biologically inspired nanomaterials and advanced 3D
biofabrication techniques to create complex tissue
construct mimicking native tissue. However, related
studies are limited. As an emerging technique for custom
fabricated tissue constructs, 3D bioprinting holds great
potential to create highly functional tissues and organs
with spatiotemporally organized bioactive cues, desirable
patient-specific geometry, and well-controlled architecture.

(8)

Figure 9. (A) 3D CAD designs (B) our printer (C) 3D printed and nHA modified
scaffolds.
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Figure 5. CAD images of the (1) large and (2) small pore model and (A)
homogeneous, (B) bi-phasic and (C) bi-phasic key featured osteochondral
construct designs.

Therefore, the main objective of our research is to develop TR , e . . -

nove! blglqglcally |n_sp|red nanornatenals and advan(l:ed Figure 1. H&E staining of (A) controls; (B) RNTs with aminobutane linker ’ i 5 - o

3D bioprinting techniques to fabricate the next generation and (C) RNTs with RGDSK for improved cartilage regeneration. (D) ﬂ"' T

of nano tissue scaffolds for complex tissue regeneration Scanning electron microscopy (SEM) image of nHA nucleation on RNTs DAY 1 . |
into a bone like pattern and (E) nHA only. (F) X-ray image of improved i ]

bone regeneration on RNT hydrogel (39.8 of X-ray intensity) when
compared to autograft (28.8), and negative blank controls (17.8) after 8
week implantation into the femur and tibia of pigs.
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Figure 10. SEM images of printed scaffolds (A-B) without nHA and (C-D) with

Design of Novel Nanomaterials

Nanomaterl.als (I): .HydrOtherma”y Treated 3D Bioprintin Contror large; tey llarge) nHA at low and high magnification. (C) Human umbilical vein endothelial cell
NanocrySta"me Hydroxyapatltes (nHA) p g adhesion; n=9; *p<0.05 when compared to scaffolds with 250 um vasculature.
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3; and *p<0.05 when compared to scaffolds with 250 pm vasculature at day 1.
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chains e osteochondral scaffolds. Data are + standard error of the mean, n=9; &p<0.05 0.045 =
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to several micrometers long varied designs fabricated in our lab. SEM images of 3D bioprinted = ——— 2
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Figure 12. Enhanced calcium deposition on microvascular nHA modified
scaffolds after 3 weeks. *p<0.05 when compared to 3D printed bone scaffolds
with 500 and 250 pm vasculature at week 3; **p<0.05 when compared to 3D
printed bone scaffolds with 500 um vasculature at week 3; #p<0.01 when
compared to all other scaffolds at week 2.
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