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Bioactive materials in periodontal regeneration
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Abstract: Bioactive materials are a type of biomaterials that can generate special biological or
chemical reactions on the surface or interface of materials. These reactions can impact the
interaction between tissues and materials, stimulate cell activity, and guide tissue regeneration.
In recent years, bioactive materials have been widely used in periodontal tissue regeneration.
This review aims to consolidate the definition and characteristics of bioactive materials, as well
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as summarize their utilization in periodontal tissue regeneration. These findings shed new light

on the application of bioactive materials in this field.

Keywords: bioactive materials; periodontal regeneration; tissue engineering

SRR PTIER A JR SR R B R A
e kM R bR 515 414U A4 R (guide
tissue regeneration, GTR)ASE Bl — & F & 1) 4 ]
LA, PR —E M R ER, 441
T AR R LR R S B BAR B9 F F Al 2 AR 1R
HE T BRI T B R A S TR R R A A+
Y AEAR SR R 1G5, 5 1A RO AR AR A
I FT R fi SRR SR IR TR G, HE
AT 0 I DA S B A R AL AU e
TE A AR DS PR AR R T 4 2 T AR R R S B2
JALH A 2 OGS A SO AT AN [ R B AR 1)
TG PR R B R A S LA A JR) 2 4R A v g P
HATERIR TR S F A Y0 3E PR i 03k
SRFIHILIE |, A4Sl AR S ] 2 2 A s iy 1oz
i

1 A YT AR X

1969 4 Hench 1 YA 5% A I — Fh 3 35 44 L
VE BB A R A B R BENS 5 B i R 1725
A, B TAEYTEEM R RSN, 1994 47,
Hench %5 3 65 A= W03 PR A Lo BB 5 41
RECHA L AT [R] s 5 5 4 23 Fn A2 2R 285 B ) R g 1%
S RE O BRI T B R B A W A A R
T, Az Wi v b R — 2 2 b bRl R T S
TP R R AL 2E B AR W RN, 5 W 2 2 RTRE )
Z S G . BAMMETEES S| S A 28U A1
AR A T A R AT 3 S LA R
HALE SRV A, s o A K - ik
A EAE I RE S0 i, B H o 7 Rk 55
PR AR . T ik AR

&: 010-64807509

A AU BT AR YR AR L, T
R Hor R LR LR (AR AR T s
KRESY . A ES MR EY) . LYt
SAMEE VTR TR . AW 1k R R A A
P v R A

2 HERAMEER R

FRAR A A WG A RN AL B LA R s AT
P A=) e AP R AE AR A T AR BT
AT AE R 250 sl A K TR 1 38 A S A e it Al 41
A 1),
2.1 REMEVIRESMAEYIEEM

He W2 A R AR AR A L e R B L
SE AT, RURORLR] S AR, A
I FH i 2 15 DR SR R R R A 38 8 A Xk N AR 38 i e
ek K E " AR A R A A8
XHE B SR A A E AR, — B MRS
i EZ R PR PENS A7 2R P e AR W T T
FARE B A5 o 5 250 CR 2 AR B3R Y7 M A W 1
MOBH A Wi vk S A AR A P, A HEXT TR %
AU it 2 DT AR R A
W5, PR AR R AL LURAL, B
ZHab A F SR, sHERAER N, [F
B HH 22 I P A R AR I, oAb R W 2
Bifi J A SR T 20 L S5 IR A0 2L, I X b4 R fi
ol B A WENS AN AL RN R A A ok R i 1
E WA MO AR, RS R E A, Bk
Ko fige T3 0 PR AR R A PR A BB A, (HX 25 3K
T B RAE e b &, I —H s E R A Y8k
R . BOH B SHUAL SR e /10, Ay

B<: cjb@im.ac.cn

379




380

ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

Bioactive
materials

Bl1 SYEMEMREBER

Figure 1 Characteristics of bioactive materials.
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Figure 2 Prognosis and development of periodontal regenerative therapy. A: Periodontitis. B: Long epithelial
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Figure 3 Fabrication and characterization of tissue-specific zonal scaffolds'*”. A: Representative SEM images.
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Figure 4 Role of molybdenum in material immunomodulation and periodontal wound healing
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Table 1 Application of different types of bioactive materials for periodontal tissue regeneration
Type Materials Cells Biological behavior Animals ~ Model Vivo results Author  Reference
Bioactive BMP-COL / / Beagle dogs Mandibular  Epithelial tissue-like Kato etal [42]
natural  hydrogel periodontal structures;
polymers defect cementum-like tissue;
periodontal ligament-like
structure
g-aminocaproic OCCM30  Superior Rats Mandibular ~ New bone tissue; Park et al [40]
acid/CS MC3T3-El biocompatibility; periodontal  cementum-like tissue;
scaffolds promote osteogenic defect periodontal ligament-like
differentiation structure
MHA/CS hPDLCs  Superior Nude mice Subcutanecous Cementum-like tissue; Liaoetal [41]
composite biocompatibility; transplantation periodontal ligament-like
scaffolds antibacterial activity; structure

promote osteogenic
and cementogenic

differentiation
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Type Materials Cells Biological behavior Animals ~ Model Vivo results Author  Reference
Bioactive PLGA/pFGF-2 hPDLCs  Superior Beagle dogs Maxillary and Periodontal ligament-like Jiang et al [44]
polymeric scaffolds biocompatibility; mandibular  structure;
scaffolds promote osteogenic dental avulsion reduction of root surface
differentiation absorption;
PLGA/ATT  rBMSCs  Superior Beagle dogs Mandibular ~ New bone tissue; Xieetal [46]
membrane biocompatibility; periodontal  periodontal ligament-like
promote osteogenic defect structure
and cementogenic
differentiation
F-CaP coated/ hPDLSCs Superior Rats Mandibular ~ New bone tissue; Daghrery [45]
PCL scaffolds Raw264.7 biocompatibility; periodontal ~ periodontal ligament-like et al
promote osteogenic defect structure
and fibrogenesis
differentiation;
anti-inflammatory;
promote M2
macrophage
polarization
Bioactive Chitin PLGA/ hDFCs Promote osteogenic  Rabbits Maxillary New bone tissue; Sowmya [49]
glass BG hydrogel and fibrogenesis periodontal cementum-like tissue;  etal
differentiation defect periodontal ligament-like
structure
PRF/PG / / Human Mandibular ~ New bone tissue Saravanan [50]
scaffolds periodontal etal
defect
Mo-BGC Raw264.7 Superior Beagle dogs Mandibular ~ New alveolar Heetal [48]
scaffolds biocompatibility; periodontal  bone-periodontal
anti-inflammatory; defect with membrane-cementum
promote M2 depletion of  complex like structure;
macrophage macrophages promote M2 macrophage
polarization polarization;
promote periodontal
tissue formation
Bioactive HA / / Beagle dogs Mandibular ~ New bone tissue; Jiang et al [52]
ceramics periodontal  periodontal ligament-like
defect structure
BCP/Si-HPMC / / Beagle dogs Mandibular ~ Osteoid tissue Struillou [53]
hydrogel periodontal etal
defect
Bioactive PCL-PEC-CS rBMSCs  Superior Rat Mandibular ~ New bone tissue; Jiang et al [56]
composite scaffolds biocompatibility; periodontal  periodontal ligament-like
materials promote osteogenic defect structure
and fibrogenesis
differentiation
B-TCP/CTS/ tBMSCs  Superior Rat Calvarial bone New bone Xuetal [58]
SBA-15 biocompatibility; defects tissue-periodontal
promote osteogenic ligament complex
and cementogenic structure
differentiation
PCL/MgP hMSCs Superior Rat Periodontitis  New bone tissue; Golafshan [57]
composite biocompatibility; periodontal ligament-like et al
scaffolds promote osteogenic structure
differentiation

/: Not mentioned.
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