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Centrifugation

Tubes after Insertion of Insertion of Sticky bone
blood collection device granulate after centrifugation
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The SBPD is an easy-to-use, cost-eftective and biologically high-performance product that can be
used in various surgical branches.

The device does not impair the concentration ot platelets and leukocytes on the formed fibrin matrix.

A significant difference were found for FGFb (Fibroblast growth factor), IL-5 and, MIP-1b
( Macrophage intlammatory protein) (p<0.05).

t is possible to improve the preparation of sticky bone with this device more quickly and predictably.
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The SBPD® enables the mixing of both heterologous and autologous bone particles with autologous
platelet concentrates, making the protocol easy and repeatable.

The SBPD® can be used with different types of certified centrifuges and different biomaterials.

The use of SBPD® results in a similar product to that obtained with the standard protocol, but with
shorter preparation times and less manipulation.

The results obtained suggest this device as a valid alternative for mixing biomaterials with platelet
concentrates.

Sl



‘ﬁ/i materials MDPI

Article

“Sticky Bone” Preparation Device: A Pilot Study on the Release
of Cytokines and Growth Factors

Ezio Gheno 20, Gutemberg Gomes Alves 3410, Roberto Ghiretti *, Rafael Coutinho Mello-Machado %",

Antonio Signore 27 Emanuelle Stellet Lourenco !4, Paulo Emilio Correa Leite *,

Carlos Fernando de Almeida Barros Mourao

check for
updates

Citation: Gheno, E | Alves, GG
Ghiretti, R MelloMachado, R.C,
Sagnore, A Lourengo, ES; Lente,
PEC ; Mourdo, C Fd A B; Sohn,
D5, Calasans-Masa, M.D. “Sticky
HBone" Preparation Device: A Pilot
Study on the Release of Cytokines
ardd Growth Factors, Materals 2022,
15, 1474, hitps /) /dol.org/ 103390/

mal5041474

Academic Edstor: Eugenlo

Velasco-Ortega

Received: 26 November 2021
Accepted: 9 February 2022

Published: 16 February 2022

Publisher's Note; MDP] stays neutral
with regard to jurisdsctional dalms in
publsshed maps and institutional aghil

Rhons

9 O

— oo
Copyright: © 2022 by the authors
Licensee MDPI, Basel, Switzerland
This article Is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https:/ /
creativecommans. oeg/ licenses /by /

4.0

4, Dong-Seok Sohn ? and Ménica Diuana Calasans-Maia **

Post-Graduation Program in Dentistry, Fluminense Federal University, Niteroi 24220-140, R, Brazil;
eziogheno@gmail.com (E.G.); rafaclcoutinhodemello@yahoo.com br (RCM.-M.);
emanuelle_stellet@yahoocombr (ESL.)

Surgical Sciences and Integrated Diagnostics Department, University of Genoa, 16132 Genoa, [taly;

dr.signore@icloud.com

Cell and Molecular Biology Department, Institute of Biology, Fluminense Federal University,

Niterod 24220-000, R, Brazil; gutopepe@yahoo.com br

Clinical Research Unit of the Antonio Pedro Hospital, Fluminense Federal University,

Niteroa 24220-000, R], Brazil; mouraocf@gmail.com

Maxillofacial Surgeon, Private Practitioner, 46047 Porto, Italy; roberto.ghiretti@libero.it

Implant Dentistry Department, Universidade Iguagu, Nova Iguagu 26260-045, R], Brazil

Therapeutic Dentistry Department, Institute of Dentsstry, LM. Sechenov First Moscow State Medical
University, 119435 Moscow, Russia

Post-Graduation Program in Sciences and Biotechnology, Fluminense Federal University,

Niterca 24220-000, R], Brazil; leitepec@®gmail.com

Department of Dentistry and Oral and Maxillofacial Surgery, Catholic University Medical Center of Dacgu,
Daegu 705-718, Korea; dssohn@cu.ackr

Department of Oral Surgery, Dentistry School, Ruminense Federal University, Niteroid 24020-140, R], Brazil
Correspondence: monicacalasansmaia@®gmail.com

Abstract: Sticky bone, a growth factor-enriched bone graft matrix, is a promising autologous material
for bone tissue regeneration. However, its production is strongly dependent on manual handling steps.
In this sense, a new device was developed to simplify the confection of the sticky bone, named Sticky
Bone Preparation Device (SBPD). The purpose of this pilot study was to investigate the suitability
of the SBPD® to prepare biomaterials for bone regeneration with autologous platelet concentrates.
The SBPD® allows the blending of particulate samples from synthetic, xenograft, or autogenous
bone with autologous platelet concentrates, making it easy to use and avoiding the need of further
manipulations for the combination of the materials. The protocol for the preparation of sticky bone
samples using the SBPD? is described, and the resulting product is compared with hand-mixed
SB preparations regarding in vitro parameters such as cell content and the ability to release growth
factors and cytokines relevant to tissue regeneration. The entrapped cell content was estimated,
and the ability to release biological mediators was assessed after 7 days of incubation in culture
medium. Both preparations increased the leukocyte and platelet concentrations compared to whole-
blood samples (p < 0.05), without significant differences between SB and SBPD¥. SBPD® samples
released several growth factors, including VEGF, FGFb, and PDGE, at concentrations physiologically
equivalent to those released by SB preparations. Therefore, the use of SBPD” results in a similar
product to the standard protocol, but with more straightforward and shorter preparation times
and less manipulation. These preliminary results suggest this device as a suitable alternative for
combining bone substitute materials with platelet concentrates for bone tissue regeneration.

Keywords: PRP; PRF; growth factors; bone regeneration; bone graft; sticky bone
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