A a4 FmF AR

2019 44 H SURFACE TECHNOLOGY ©1-
Ei R R AR T2

ZEEFHRAEMRENRIBM
BRIRE SRR

L
XFE ", T8, BFE
(1 PERISE DSEBETINGT, 1§ 200050; 2 PERSHAS, LR 100049)

1 %:%%ﬁ%&ﬁ%(%@ﬁiﬁf\%ﬁ% TRE ) RATARANEEANRE BB B as, AT
KR & 9% BB IR ok s, RAE B TR AR B0 AR A ik B (AT R RS ).
FRF AR E D %i% é(%ﬁ%%%)%ﬂ% SRR (AATRI) ARt S B AHEN B S B
BEMBRIDLEGRE RS, BEBHENRE BESORELT R, AR T BHENEDRES TR REZKRET
IR ot , BtE T MR R B R AAE B A BAT A AR TS R IUAE, T AT AE N AR B
FHRARIE . F 5 ToAE KR o0 280 AR BALR B, TS BARKA T EERAE,
PRI B 2 R AL ) o T RAL Bey R mHrh, A A TR S F RBRAE T RENRIESR T LR
R B AR R T e FEBR A5 IR AR iR B AR Il an A B LR m AR I S A K, AR NARAR R R F g JUE
Ao, ERBR BT R T @IORE NS F, REHFAANRGRE S, AL LR TEITEIFE AR
B, FBTRAKABERAMD 5 BEMGMERR AR E PLEIMASELEHBEN, AN TRSET L
JMERE, SRR m LR R o, T AR KRR R T 0GR Beaig I A A

KR REKRA; BAENEM; FB A AW E; BES

FESES: TG174.442 XEERIZES: A XEHS: 1001-3660(2019)04-0001-09

DOI: 10.16490/j.cnki.issn.1001-3660.2019.04.001

Application Research of Plasma Sprayed Bioactive Coatings for
Bone Regeneration under Pathological Conditions

LIU Shi-wei'?, LI Kai', ZHENG Xue-bin'

(1.Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China)

ABSTRACT: The patient's metabolic disease, such as osteoporosis, diabetes, gout, etc., impedes the osteointegration of the or-
thopedic implant. Based on the pathological features of the bone environment in fracture sites, developing novel biologic coat-
ings on orthopedic implants, including anti-oxidative coating for osteoporosis, anti-bacterial coating for diabetes and im-

mune-modulation coating for gout, is an effective way to enhance the osteointegration. To investigate the effects of orthopedic
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implant bio-coatings on cells which affect the pathological environment, and to summarize the relationship among surface char-

acteristics and cellular behaviors and bone formation can provide a basis for the design of new orthopedic implant bio-coatings.

Plasma sprayed ceria-based coatings with anti-oxidative properties can decompose excessive reactive oxygen species in living

organisms by catalytic, and protect the osteogenic differentiation of osteoblasts from the negative effects of oxidative stress,

which is beneficial for the osteointegration in osteoporosis. Calcium silicate-based bio-coatings with anti-infective and osteo-

genic functions can reduce the chance of implant-associated infection by inhibiting adhesion and growth of bacteria on their

surface. In addition, this type of coating can also promote osteogenic differentiation and mineralization of osteoblasts and im-

prove the osteointegration, exhibiting the potential to be applied to patients with fractures and diabetes. The micro/nano hierar-

chical structured Ti coatings and St/B/Ce modified bio-coatings demonstrate osteoimmune-modulation property and the im-

provement in osteoblastic differentiation, indicating that they can be used as bone repair materials under inflammatory diseases.

KEY WORDS: pathological conditions; bone implants; plasma spray; bioactive coatings; bone-implant integration
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Fig.1 Ilustration of the effect of oxidative stress on BMSCs, osteoblasts and osteoclasts
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Fig.3 Mechanism of protective effects of CeO,-HA coatings on BMSCs osteoblastic differentiation
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Fig.4 Excellent antibacterial properties of Zn-modified calcium silicate coatings: a) antibacterial activity of
Zn-modified calcium silicate coatings on Staphylococcus aureus and E. coli; b) SEM and TEM
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Fig.5 Effects of hierarchical structure of Ti coatings on the expression of polarization-related markers on macrophage surface
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