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Extraction and purification of collagen for 3D
printing of scaffolds with hyaluronic acid and
chemical crosslinking.

Pablo A. Fernandez?, Romina Comin®2, Maria Victoria Caceres,
Nancy Salvatierra>? and Mariana Cid*?.

INacional de Cérdoba, Facultad de Ciencias Exactas, Fisicas y Naturales, Vélez Sarsfield 1611, Cdrdoba, Argentina.
2CONICET, Instituto de Investigaciones Biolégicas y Tecnoldgicas (11ByT), Cérdoba, Argentina.

Abstract—Biodegradable scaffolds with three-dimensional porous structure are fundamental components for tissue engineering.
Collagen is the main protein of the human extracellular matrix, its structure allows the union, migration and in several cases the
differentiation of the cells. However, its use has been limited due to low processability by the means of layer-by-layer technologies. In
the present, a simple and economical method is developed for collagen purification from porcine skin using treatments with acidic and
salt solutions. This preserves the structure of the fibers unlike normally used enzymatic procedures which denature the protein. A
collagen ink was prepared with collagen and hyaluronic acid, which can be homogenously extruded through the bioprinter needle,
presenting appropriated viscosity and stability for printing 3D scaffolds. Finally, these structures were lyophilized and crosslinked
chemically to improve their physical-chemical properties.
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Resumen—L os andamios biodegradables con estructura tridimensional porosa son la base para la regeneracion tisular. El colageno
es el principal constituyente proteico de la matriz extracelular humana y posee una estructura que favorece la unién, migracion y en
ciertos casos la diferenciacion de las células, pero su uso ha sido limitado debido a su dificil procesabilidad mediante tecnologias de
construccion capa por capa. Por ello, en el presente trabajo se desarrolla un método sencillo y relativamente econémico para la
purificacion de colageno tipo I de piel porcina a partir de tratamientos con soluciones &cidas y sales, que preservan la estructura de las
fibras a diferencia de procedimientos enzimaticos normalmente usados, que desnaturalizan la proteina. Con el colageno extraido y
acido hialurénico comercial se prepar6 una tinta que permitié una extrusion homogénea por la impresora y present6 viscosidad y
estabilidad suficientes para la impresidon de andamios tridimensionales. Finalmente, las estructuras fueron liofilizadas y entrecruzadas
guimicamente para mejorar sus propiedades fisico-quimicas.
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