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Abstract

Objectives: The purpose of this study was to investigate the efficiency of different
implant-decontamination methods regarding biofilm modification and potential cy-
totoxic effects. Therefore, the amount of biofilm reduction, cytocompatibility, and
elementary surface alterations were evaluated after decontamination of titanium and
zirconium surfaces.

Material and Methods: Titanium and zirconium disks were contaminated with
a newly developed high-adherence biofilm consisting of six microbial species.
Decontaminations were performed using titanium curette, stainless steel ultrasonic
scaler (US), glycine (GPAP) and erythritol (EPAP) powder air-polishing, Er:YAG laser,
1% chlorhexidine (CHX), 10% povidone-iodine (PVI), 14% doxycycline (doxy), and
0.95% NaOCI solution. Microbiologic analysis was done using real-time gPCR. For
assessment of cytocompatibility, a multiplex assay for the detection of cytotoxicity,
viability, and apoptosis on human gingival fibroblasts was performed. X-ray photo-
electron spectroscopy (XPS) was used to evaluate chemical alterations on implant
surfaces.

Results: Compared with untreated control disks, only GPAP, EPAP, US, and Er:YAG
laser significantly reduced rRNA counts (activity) on titanium and zirconium (p <.01),
whereas NaOCI| decreased rRNA count on titanium (p <.01). Genome count (bacte-
rial presence) was significantly reduced by GPAP, EPAP, and US on zirconium only
(b <.05). X-ray photoelectron spectroscopy analyses revealed relevant re-exposure
of implant surface elements after GPAP, EPAP, and US treatment on both materials,
however, not after Er:-YAG laser application. Cytocompatibility was impaired by CHX,
PVI, doxy, and NaOCI. CHX and PVI resulted in the lowest viability and doxy in the
highest apoptosis.

Conclusions: Within the limits of this in vitro study, air-polishing methods and ultra-
sonic device resulted in effective biofilm inactivation with surface re-exposure and
favorable cytocompatibility on titanium and zirconium. Chemical agents, when ap-

plied on implant surfaces, may cause potential cytotoxic effects.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Clinical Oral Implants Research published by John Wiley & Sons Ltd.

20 wileyonlinelibrary.com/journal/clr

Clin Oral Impl Res. 2023;34:20-32.


www.wileyonlinelibrary.com/journal/clr
mailto:﻿
https://orcid.org/0000-0002-7058-1555
https://orcid.org/0000-0003-2577-5294
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jstein@ukaachen.de
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fclr.14014&domain=pdf&date_stamp=2022-10-27

Reference:

Costa RC, Takeda TTS, Dini C, Bertolini M, Ferreira RC, Pereira G, Sacramento CM, Ruiz
KGS, Feres M, Shibli JA, Barao VAR, Souza JGS. Efficacy of a novel three-step decon-
tamination protocol for titanium-based dental implants: An in vitro and in vivo study. Clin

Oral Implants Res. 2024 Mar;35(3):268-281. doi: 10.1111/clr.14224. Epub 2023 Dec 22.
PMID: 38131526.



	Antimicrobial efficiency and cytocompatibility of different decontamination methods on titanium and zirconium surfaces
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|High-­adherence biofilm model
	2.2|Contamination protocol
	2.3|Decontamination protocol
	2.4|Microbiological analyses
	2.5|Cell culture and cytocompatibility analyses
	2.6|Analysis of elementary composition using X-­ray photoelectron spectroscopy (XPS)
	2.7|Statistical analyses

	3|RESULTS
	3.1|Microbiologic results
	3.2|Results of cytocompatibility analyses
	3.3|Results of elementary analysis (XPS)

	4|DISCUSSION
	5|CONCLUSIONS AND LIMITATIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES




