Accepted Manuscript

Acta BIOMATERIALIA
Structure-Property—Function Relationships in Biomaterials
Review article i
Review of potential health risks associated with nanoscopic calcium phosphate ; e @
Matthias Epple \"N
PII: S1742-7061(18)30430-6
DOL: https://doi.org/10.1016/j.actbio.2018.07.036
Reference: ACTBIO 5585
To appear in: Acta Biomaterialia
Received Date: 27 April 2018
Revised Date: 15 July 2018
Accepted Date: 17 July 2018

Please cite this article as: Epple, M., Review of potential health risks associated with nanoscopic calcium phosphate,
Acta Biomaterialia (2018), doi: https://doi.org/10.1016/j.actbio.2018.07.036

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.2018.07.036
https://doi.org/10.1016/j.actbio.2018.07.036

Version: 15.07.2018

Review of potential health risks associated with nanoscopic calcium

phosphate

Prof. Dr. Matthias Epple, Inorganic Chemistry and Center for Nanointegration
Duisburg-Essen, University of Duisburg-Essen, Germany

e-mail matthias.epple@uni-due.de

Abstract

Calcium phosphate is applied in many products in biomedicine, but also in
toothpastes and cosmetics. In some: cases, it is present in nanoparticulate form,
either on purpose or after degradation or mechanical abrasion. Possible concerns are
related to the biological effect of such nanoparticles. A thorough literature review
shows that calcium phosphate nanoparticles as such have no inherent toxicity but
can lead to an increase of the intracellular calcium concentration after endosomal
uptake and lysosomal degradation. However, cells are able to clear the calcium from
the cytoplasm within a few hours, unless very high doses of calcium phosphate are
applied. The observed cytotoxicity in some cell culture studies, mainly for
unfunctionalized particles, is probably due to particle agglomeration and subsequent
sedimentation onto the cell layer, leading to a very high local particle concentration, a
high particle uptake, and subsequent cell death. There is no risk from an oral uptake
of calcium phosphate nanoparticles due to their rapid dissolution in the stomach. The
risk from dermal or mucosal uptake is very low. Calcium phosphate nanoparticles can

enter the bloodstream by inhalation, but no adverse effects have been observed,
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