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form hydrogen bonding with drug molecules, resulting in an improved binding
of the drug to the surfaces of samples (Marzouk and Abdel-Hameed, 2017).

5.7 CONCLUSIONS

The introduction of the biomaterials for the bone repair devices is challenging
from an engineering and biological point of view. In the field of biomaterials
research, degradable materials for bone repair and regeneration are positively
sought and have generated tremendous interest due to their biodegradable nature,
use in orthopedic surgery, and reduction in the pain and cost to patients. Natural
and synthetic polymers and bioceramics are already in clinical use as biode-
gradable materials, Different biomaterials have different mechanical properties,
biological behavior, and degradable mechanism. This article has demonstrated
that the biomaterial containing borate particles form a strong bond with the host
tissues. Borate glass particles rapidly degradable and exhibit no considerable
adverse effect on cells. The quick deposition of HA on the surface of borate
glass is considered to be a strong reason for its bioactivity. Borate bioactive glass
is a promising material for the fabrication of scaffolds, possessing the porosity
necessary for the growth of the tissues. The deposition of HA-like material, con-
trolled release of antibiotics, provision of substantial strength to the new bone,
and support bone regeneration make 3D scaffolds of borate bioactive glass ideal
candidates for tissue engineering and fighting bone related infections.

REFERENCES

Andersson, O., Liu, G., Karlsson, K., Niemi, L., Miettinen, J., Juhanoja, J., 1990. In vivo behaviour
of glasses in the Si02-Na20-CaO-P205-A1203-B203 system. J. Mater. Sci. Mater. Med. 1
(4), 219-227.

Badylak, S.E, Gilbert, T.W., 2008. Immune response to biologic scaffold materials. Semin. Im-
munol. 20, 109-116.

Baiguera, S., Del Gaudio, C., Lucatelli, E., Kuevda, E., Boieri, M., Mazzanti, B., Bianco, A., Mac-
chiarini, P., 2014. Electrospun gelatin scaffolds incorporating rat decellularized brain extracel-
lular matrix for neural tissue engineering. Biomaterials 35, 1205-1214.

Begum, A.N., Rajendran, V., Yldnen, H., 2006. Effect of thermal treatment on physical proper- ties
of bioactive glass. Mater. Chem. Phys. 96 (2), 409-417.

Boulbitch, A., Guttenberg, Z., Sackmann, E., 2001. Kinetics of membrane adhesion mediated by
ligand-receptor interaction studied with a biomemetic system. Biophys. J. 81, 2743.

Brink, M., Turunen, T., Happonen, R., Yli-Urpo, A., 1997. Compositional dependence of bioactivity
of glasses in the system Na20- K20-MgO-cao-B203-P205-Si02. J. Biomed. Mater. Res. 37
(1), 114-121.

Brown, R.F., Rahaman, M.N., Dwilewicz, A.B., Huang, W., Day, D.E., Li, Y., Bal, B.S., 2009. Ef-
fect of borate glass composition on its conversion to hydroxyapatite and on the proliferation of
MC3T3-El cells. J. Biomed. Mater. Res. Part A 88 (2), 392-400.

Chwalek, K., Tang-Schomer, M.D., Omenetto, F.G., Kaplan, D.L., 2015. In vitro bioengineered
model of cortical brain tissue. Nat. Protocols 10, 1362—-1373.


http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0015
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0015
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0015
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0020
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0020
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0025
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0025
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0025
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0030
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0030
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0035
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0035
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0040
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0040
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0040
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0045
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0045
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0045
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0050
http://refhub.elsevier.com/B978-0-08-102196-5.00005-7/rf0050



