SCIENTIFICACONFERENCES

LG E-CONFERENCIA

Global Conference on Medical and Health Sciences
Hosted Online from Madrid, Spain
Date: 14" September, 2026
Website: https://econferencia.com
3D BIOPRINTING FOR ORGAN AND TISSUE REGENERATION
Fazliddin Arzikulov
Tashkent State Medical University, Tashkent Uzbekistan

Three-dimensional bioprinting has developed into a versatile fabrication strategy
for regenerative medicine, using computer-controlled deposition of cell-laden
bioinks to construct tissue and organ analogs with defined, patient- or application-
specific architecture. Extrusion-based, inkjet-based, and light-assisted
(stereolithographic and digital light processing) bioprinting modalities each offer
distinct trade-offs among printing resolution, cell viability, and achievable
construct scale, allowing researchers to select the technique best suited to a given
tissue target.

Recent progress has focused heavily on vascularization, recognized as the central
bottleneck preventing bioprinted constructs from exceeding the diffusion limit for
oxygen and nutrients, which is typically on the order of a few hundred
micrometers. Strategies under active development include co-printing sacrificial
ink networks that are later dissolved to leave behind perfusable channels,
incorporating endothelial cells directly within the bioink to promote self-
assembly of microvasculature, and designing hierarchical scaffold architectures
that mimic the branching patterns of native vascular trees [1].

Organ-specific bioprinting efforts have advanced along parallel tracks for tissues
including skin, cartilage, bone, and increasingly complex parenchymal organs
such as liver and kidney tissue constructs, each requiring tailored bioink
formulations that balance mechanical support, biodegradability, and the
biochemical cues necessary to direct the differentiation and maturation of the
incorporated cell populations [1].
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Translation toward clinical application will require further progress in bioink
standardization, scalable and reproducible manufacturing under good
manufacturing practice conditions, and regulatory frameworks capable of
evaluating living, cell-containing medical products, alongside continued
refinement of vascularization strategies to enable the printing of larger,
functionally mature tissue constructs [1].
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