
Accepted Manuscript

Review article

Artificial inorganic Biohybrids: the functional combination of microorganisms
and cells with inorganic materials

Ib Holzmeister, Martha Schamel, Jürgen Groll, Uwe Gbureck, Elke Vorndran

PII: S1742-7061(18)30245-9
DOI: https://doi.org/10.1016/j.actbio.2018.04.042
Reference: ACTBIO 5442

To appear in: Acta Biomaterialia

Received Date: 30 January 2018
Revised Date: 12 March 2018
Accepted Date: 22 April 2018

Please cite this article as: Holzmeister, I., Schamel, M., Groll, J., Gbureck, U., Vorndran, E., Artificial inorganic
Biohybrids: the functional combination of microorganisms and cells with inorganic materials, Acta Biomaterialia
(2018), doi: https://doi.org/10.1016/j.actbio.2018.04.042

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.actbio.2018.04.042
https://doi.org/10.1016/j.actbio.2018.04.042


  

1 
 

Artificial inorganic Biohybrids: the functional combination of microorganisms 

and cells with inorganic materials 

Ib Holzmeister#, Martha Schamel#, Jürgen Groll, Uwe Gbureck*, Elke Vorndran 

Department for Functional Materials in Medicine and Dentistry, University of Würzburg, Germany 

 

*corresponding author: e-mail: uwe.gbureck@fmz.uni-wuerzburg.de  

# equal first authorship 

 

Abstract 

Biohybrids can be defined as the functional combination of proteins, viable cells or 

microorganisms with non-biological materials. This article reviews recent findings on 

the encapsulation of microorganisms and eukaryotic cells in inorganic matrices such 

as silica gels or cements. The entrapment of biological entities into a support material 

is of great benefit for processing since the encapsulation matrix protects sensitive 

cells from shear forces, unfavourable pH changes, or cytotoxic solvents, avoids 

culture-washout, and simplifies the separation of formed products. After reflecting 

general aspects of such an immobilization as well as the chemistry of the inorganic 

matrices, we focused on manufacturing aspects and the application of such 

biohybrids in biotechnology, medicine as well as in environmental science and for 

civil engineering purpose. 
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