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Cryogelation technique is a versatile technique for design of various biocompatible scaffolds based on natural polymers as
gelatin(Gel), chitosan and casein using cryogelation technique. [1-4] Cryogelation is the process of the formation of macroporous
polymer systems, so called cryogels, with well-developed 3D structure of interconnected pores. Cryogels have porosity of 90-95% and
macro-channels of 20-150 µm in size. Interconnected pores provide unrestricted penetration of nutrients and provides high surface
area for attachment and proliferation of mammalian cells.[1,2]  Previously, the preparation of Gel based cryogel  was carried out in
environmentally friendly way using enzymatic reaction under cryoconditions.[3] To prepare stable materials we developed a
preparation method  allowing  avoid the use of toxic reducing agent borohydride for reduction of Schiff's base.[4] In this study we
used dextran dialdehyde as a mild nontoxic cross-linker for preparation of cryogels based on different types of gelatin and chitosan.
Additionally the cryogels were cross-linked via formation of polyelectrolyte complex(PEC) between oppositely charged groups of
gelatine and chitosan. Physico-chemical properties, elastic modulus and degradation of the materials based on different ratios of
dextran-gelatin and dextran-gelatin-chitosan at physiological conditions were inverstigated.
Human hepatic epithelial cell culture line and fibroblasts cells grow in the dextran-gelatin-chitosan cryogel scaffolds were studied.
The type of gelatin significantly affected the migration, proliferation of cell and also microscopic morphology of the scaffold. The
dextran-chitosan-gelatin (fish)(1:1:1wt %) based materials show better fibroblast growth compare to dextran-fish gelatin only. The
cryogels containing dextran-chitosan-gelatin(bovine A)(1:1:1wt %)  revealed good attachment and proliferation of hepatocytes inside
of the material, whereas the cell line formed clusters on the surface of the PEC cryogel based on dextran-chitosan-gelatin(bovine
A)(Fig. 1).

Figure 1. SEM images of gelatin-chitosan cryogel crosslinked by dextran dialdehyde: initial gel (b); with proliferated hepatocytes (b).
References:
[1] Dainiak, M. B., Allan, I. U., Savina, I. N. et al. Gelatin–fibrinogen cryogel dermal matrices for wound repair: preparation,
optimisation and in vitro study. Biomaterials, 31(1), (2010) 67-76.
[2] Berillo, D, et al. "Oxidized dextran as crosslinker for chitosan cryogel scaffolds and formation of polyelectrolyte complexes
between chitosan and gelatin." Macromolecular bioscience 12.8 (2012): 1090-1099.
[3] Kirsebom H., et al. "Enzyme-Catalyzed Crosslinking in a Partly Frozen State: A New Way to Produce Supermacroporous Protein
Structures." Macromolecular bioscience 13.1 (2013): 67-76.
[4] Berillo, D., Volkova N.. "Preparation and physicochemical characteristics of cryogel based on gelatin and oxidised dextran."
Journal of Materials Science 49.14 (2014): 4855-4868.

Keywords: Cell Proliferation, biomaterial, 3D scaffold, Polymeric material Conference: 10th World Biomaterials Congress, Montréal, Canada, 17 May - 22 May, 2016.

Presentation Type: Poster Topic: Synthetic scaffolds as extracellular matrices

Citation: Berillo D, Zheng Y and Savina IN (2016). CRYOGELS BASED ON POLYELECTROLYTE COMPLEX BETWEEN CHITOSAN AND GELATIN FORMED UNDER CRYOCONDITIONS FOR
TISSUE ENGINEERING. Front. Bioeng. Biotechnol. Conference Abstract: 10th World Biomaterials Congress. doi: 10.3389/conf.FBIOE.2016.01.00149

Received: 27 Mar 2016; Published Online: 30 Mar 2016.

© 2007 - 2016 Frontiers Media S.A. All Rights Reserved

About Subm it Journals Research Topics

Login Register

EVENT ABSTRACT Back to Event

Frontiers | CRYOGELS BASED ON POLYELECTROLYTE COMPLE... http://www.frontiersin.org/10.3389/conf.FBIOE.2016.01.00149/event_...

1 of 2 30/03/2016 10:01

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Brighton Research Portal

https://core.ac.uk/display/188255209?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Frontiers | CRYOGELS BASED ON POLYELECTROLYTE COMPLE... http://www.frontiersin.org/10.3389/conf.FBIOE.2016.01.00149/event_...

2 of 2 30/03/2016 10:01


