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hemostasis but also fast bone formation

VARIOUS 
PRODUCT TYPES
Various types that can be widely 
used in several defect sites for 
bone reconstruction

EASE OF USE
The hard physical properties be-
come soft after being hydrated, 
making it easy to use.

EXCELLENT BONE 
ORMATION
Early new bone formation is 
possible with excellent biocom-
patibility and porosity
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DEPARTURE
The hydrogel coated on the bone 
graft prevents separation of the 
bone graft, thereby enabling sta-
ble bone formation.

with a highly porous
matrix with BCP bone graft inserted in side providing not only 

Unit Volume 1.0       30.5 cc

Product Type Chip, Block, Trapezoid

Composition

Hydroxyapatite, 

β-Tricalcium phosphate, 

Gelatin-Hyaluronic acid Hydrogel

Indication of USA Neurosurgery & Orthopedics

Porosity 85  %

Pore Diameter 150um or less
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In vitro and in vivo evaluation of Ca/P-hyaluronic acid/gelatin based novel
dental plugs for one-step socket preservation
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H I G H L I G H T S

• Ca/P-Hyaluronic Acid-Gelatin based
sca�old plug was designed for one-step
bone grafting to the extracted tooth
socket.

• HG/TCP and HG/TCP/BCP sca�old plugs
have excellent biocompatibility and
osteoconductivity.

• HG/TCP/BCP sca�old plug showed ex-
cellent hemostatic ef ficacy in a rabbit-
ear- artery bleeding model.

• HG/TCP/BCP sca�old plug showed ex-
cellent bone formation at 3 months
after implantation in a rabbit femur
defect model
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Teeth extraction is inevitable in the case of progressive or alveolar bone destructing chronic periodontitis. Unfor-
tunately, the resulting bone defects may lead to many side e�ects. Here, we developed a novel dental-bone sub-
stitute to preserve the extraction socket for hemostasis and bone regeneration. Hyaluronic acid-gelatin hydrogel
(HG) polymers, β-tricalcium phosphate (TCP), and biphasic calcium phosphate (BCP) ceramics were fabricated
using freeze-drying methods. The HG/TCP/BCP plug was prepared to be easily applied by pouring the mixture
of HG and TCP into the shell-shaped mold, followed by placing the sponge type of BCP in the core portion of
the mold compared to HG/TCP and collagen plugs. In vitro studies showed that HG/TCP and HG/TCP/BCP plugs
were cytocompatible and could promote osteogenesis by upregulating the expressions of bone-related genes
COL1, RUNX2, ALP, and OPN. The rabbit-femur defect model revealed that the implanted HG/TCP/BCP plug,
which showed excellent hemostatic property, promote bone regeneration with a high rate of collagen distribu-
tion along with ALP and OPN expressions more than could the HG/TCP plug at 3 months after implantation,
whereas the collagen plugs just fi lled with chondrocytes for cartilages formation. The HG/TCP/BCP plug should
be considered for potential dental applications for one-step socket preservation.

© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license ( http://
creativecommons.org/licenses/by/4.0/ ).
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1. Introduction

The periodontal diseases that require teeth extractions are variants
and widely common, especially in the elderly population. Therefore,
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