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Scaffold-free trachea and lung tissue engineering using bio-3D printing system
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We have reported Scaffold-free structures made by a fully biological
self-assembly approach, which we implement through a Bio 3D printing system. We evaluated which
types of cells, how many cell types or how mixed of these cells are suitable for enough strength as
a structure. And here, we report development of scaffold-free trachea. There are various cell types,

which consist of native trachea. In this study, human cartilage cells (NHACS%, human fibroblasts
(NHDFs), Human Umbilical Vein Endothelial Cells (HUVECs) and human mesenchymal stem cells from bone
marrow (MSCs) were used for scaffold-free trachea. They were aggregated into spheroids.

Now, complicated structure, which is more similar like native trachea with the bellows pipe shaped
tube consisted of 2 types of spheroids (NHDFs + HUVECs + MSCs and NHACs + HUVECs + MSCs) was made,
and which had enough strength to suture in transplantatinon. Furthermore, the tubes were already
implanted into rats with support of catheter.
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