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ABSTRACT

Statement of problem. Although polyetheretherketone (PEEK) implant healing abutments have become popular because of their esthetic,
mechanical, and chemical properties, studies analyzing oral polymicrobial adhesion to PEEK abutments are lacking.

Purpose. The purpose of this in vitro and in vivo study was to evaluate oral microbial adhesion and colonization on titanium (Ti) and PEEK
healing abutments.

Material and methods. Ti (N=35) and PEEK substrates (N=35) were evaluated in vitro in terms of the initial adhesion (1 hour) or biofilm
accumulation (48 hours) of Candida albicans and a polymicrobial inoculum using stimulated human saliva to mimic a diverse oral microbiome.
Surface decontamination ability was evaluated after 24 hours of in vitro biofilm formation after exposure to an erbium-doped yttrium aluminum
garnet (Er.YAG) laser. Conventional and flowable composite resin veneering on PEEK was also tested for microbial adhesion. In addition, an in vivo
model with 3 healthy volunteers was conducted by using a palatal appliance containing the tested materials (3 or 4 specimens of each material per
appliance) for 2 days to evaluate the effect of substrate on the microbial profile. Biofilms were evaluated by live cell counts and scanning electron
microscopy images, and the microbial profile by Checkerboard deoxyribonucleic acid (DNA)-DNA hybridization. The t test and Mann-Whitney test
were used to compare the groups (a=.05).

Results. PEEK and Ti materials showed similar fungal adhesion (P>.05). Although the PEEK surface limited the initial in vitro polymicrobial
adhesion (approximately 2 times less) compared with Ti (P=.040), after 48 hours of biofilm accumulation, the microbial load was statistically
similar (P=.209). Er:-YAG laser decontamination was more effective on PEEK than on Ti surfaces, reducing approximately 11 times more
microbial accumulation (P=.019). Both composite resins tested showed similar microbial adhesion (1 hour). In vivo, the PEEK material
showed reduced levels of 6 bacterial species (P<.05), including the putative pathogen Treponema denticola.

Conclusions. Although PEEK and Ti had similar bacterial and fungus biofilm attachment and accumulation, PEEK promoted a host-compatible
microbial profile with a significantly reduced T. denticola load. (J Prosthet Dent XXXx;XXX:XXX-XXX)

Dr Shibli is the founder and shareholder of Plenum Bioengenharia.

2PhD student, Department of Periodontology, Dental Research Division, Guarulhos University (UnG), Guarulhos, Sdo Paulo, Brazil.

PhD student, Department of Prosthodontics and Periodontology, Piracicaba Dental School, University of Campinas (UNICAMP), Piracicaba, Sdo Paulo, Brazil.
“Graduate student, Guarulhos University (UnG), Guarulhos, Sdo Paulo, Brazil.

9PhD student, Department of Periodontology, Dental Research Division, Guarulhos University (UnG), Guarulhos, Sdo Paulo, Brazil.

®Postdoctoral Fellow, Piracicaba Dental School, University of Campinas (UNICAMP), Piracicaba, Sdo Paulo, Brazil.

fProfessor, Department of Periodontology, Dental Research Division, Guarulhos University (UnG), Guarulhos, Sdo Paulo, Brazil.

8Professor, Department of Periodontics and Preventive Dentistry, School of Dental Medicine, University of Pittsburgh, Pittsburgh, Pa.

NChair, Department of Oral Medicine, Infection, and Immunity, Harvard School of Dental Medicine, Boston, Mass.

'Professor, Department of Periodontology, Dental Research Division, Guarulhos University (UnG), Guarulhos, Sdo Paulo, Brazil.

JAssociate Professor, Department of Prosthodontics and Periodontology, Piracicaba Dental School, University of Campinas (UNICAMP), Piracicaba, Sdo Paulo, Brazil.
“Professor, Department of Periodontology, Dental Research Division, Guarulhos University (UnG), Guarulhos, S&o Paulo, Brazil; and Professor, Dental Science School
(Faculdade de Ciéncias Odontolégicas - FCO), Montes Claros, Minas Gerais, Brazil.

THE JOURNAL OF PROSTHETIC DENTISTRY 1


https://doi.org/10.1016/j.prosdent.2023.08.010

Reference:

Hung CCU, Costa RC, Pereira G, Abdo VL, Noronha MDS, Retamal-Valdes B, Bertolini M,
Feres M, Shibli JA, Bardo VAR, Souza JGS. Oral microbial colonization on titanium and
polyetheretherketone dental implant healing abutments: An in vitro and in vivo study. J
Prosthet Dent. 2023 Sep 14:50022-3913(23)00538-3. doi: 10.1016/j.pros-
dent.2023.08.010. Epub ahead of print. PMID: 37716897.



	Oral microbial colonization on titanium and polyetheretherketone dental implant healing abutments: An in vitro and in vivo s...
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	PATIENT CONSENT
	REFERENCES




