Editorial

The Sustainable Material of the Future

Telmo Eleutério”

Azores Biotehcnology Center, University of Azores, Portugal

What if there was a very abundant natural material from renewable and
sustainable resources? And what if this material was biodegradable,
low toxicity, low risks to health, safety, environment and was also
biocompatible? Sounds like a lie, but this material exists! It’s nothing
less than cellulose! Cellulose is a polysaccharide that exists in plant
structures in combination with lignin and hemicellulose, giving stiffness
and firmness to plants, but this compound can also be created by some
species of algae, bacteria and tunicates (1-4). Traditionally, it is used in the
industry to produce paper, optical films, food products, pharmaceuticals,
cosmetics among many other applications. But where this compound
shines is in nanotechnology!

In nanotechnology, cellulose has a tremendous potential, being studied
extensively for different research areas5, much because ofits low cost,
low density, thermal stability, biodegradability, biocompatibility, high
hydrophilicity, low toxicity, high surface area and due to its remarkable
physical and mechanical properties (5-7).

There are several cellulose based particles such as microcrystalline
cellulose (MCCs), micro-fibrillated cellulose (MFCs), nano-fibrillated
cellulose (NFCs) and cellulose nanocrystals (NCCs). These particles
differ depending on their size, morphology, crystallinity, crystalline
structure, aspect ratio and end-use properties.

The properties present in these particles are extremely appealing for
biomedical uses, in my research team we are preparing new projects for
the application of nano-fibrillated cellulose and cellulose nanocrystals
for biomedical use due to the suitability of the particles properties, and
we hope, in future articles, have some exciting results to share! Those
elongated rod-like particles know as cellulose nanocrystals, for example,
are an incredible material, being investigated for biomedical purposes
for drug delivery and excipient, tissue bioscaffolds, immobilization and
recognition of enzyme/protein and blood vessel, cartilage or ligament
replacement (8-11). The possibility of this material in nanotechnology
is electrifying for us researchers and we can see a very bright future
for this material.

This editorial symbol my entry into the Editorial Board of the journal
“Advances in Nanoscience and Nanotechnology” and I look forward
to help in the development and growth of this journal.

Advances in Nanoscience and Nanotechnology

‘Corresponding author
Telmo Eleutério, Azores Biotechnology Center, University of Azores,
Portugal. Tel: +351 911 039 554; E-mail: telmo.mf.eleuterio@uac.pt

Submitted: 07 Dec 2017; Accepted: 15 Dec 2017; Published: 08 Jan 2018

References

1. Clowes FAL, Juniper BE (1968) Plant Cells. Black-well Science
Ltd., Oxford.

2. Lin SP, Calvar IL, Catchmark JM, Liu JR, Demirci A, Cheng
KC (2013) Biosynthesis, production and applications of bacterial
cellulose. Cellulose 20: 2191-2219.

3. Eichhorn SJ, Dufresne A (2010) Review: current international
research into cellulose nanofibres and nanocomposites. J Mater
Sci 45: 1-33.

4. Beck-Candanedo S, Roman M, Gray DG (2005) Effect of Reaction
Conditions on the Properties and Behavior of Wood Cellulose
Nanocrystals Suspensions. Biomacro- molecules 2: 1048-1054.

5. Klem D, Heublein B, Fink H, Bohn A (2005) Cellulose: Fascinating
Biopolymer and Sustainable Raw Material. Angewandte Chemie
International Edition 22: 3358-3393.

6. Karaaslan MA, Tshabalala MA, Yelle DJ, Buschle-Diller G (2001)
Nanoreinforced biocompatible hydrogels from wood hemicelluloses
and cellulose whiskers. Carbohydr Polym 86: 192-201.

7.  Kovacs T, Naish V, O’Connor B, Blaise C, Gagné F, Hall L (2010)
An ecotoxicological characterization of nanocrystalline cellulose
(NCC). Nanotoxicology 4: 255-270.

8. Jackson JK, Letchford K, Wasserman BZ, Ye L, Hamad WY, et
al. (2011) The use of nanocrystalline cellulose for the binding and
controlled release of drugs. Int Journal Nanomedicine 6: 321-330.

9. Dugan JM, Gough JE, Eichhorn SJ (2013) Bacterial cellulose
scaffolds and cellulose nanowhiskersfor tissue engineering.
Nanomedicine 8: 287-298.

10. Edwards JV, Prevost NT, Condon B, French A, Wu Q (2012)
Immobilization of lysozyme-cellulose amide linked conjugates on
cellulose I and 1II cotton nanocrystalline preparations. Cellulose,
19: 495-506.

11. Brown EE, Hu D, Lail NA, Zhang X (2013) Potential of
nanocrystalline cellulose-fibrin nanocomposites for artificial
vascular graft applications. Biomacromolecules 14: 1063-1071.

Copyright: ©2018 Telmo Eleutério. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Adv Nanoscie Nanotec, 2018

Volume 2 | Issue 1|1 of 1



