EHPRERFAE 2017459 A %384 A 58] Int] Orthop, Sep. 25, 2017, Vol. 38. No. 5 e 303

N AR A YA RHE B 4 2 AR P Y

Kast | F5 EZXF

HE AFTHARIBNEEZL— R IRNEEERETLNAE, B LEREG @MLK GRS, A miew
WHDBRH T AERREELARIFAEDMEEG ZEEN, W TEARFOAEADSER. AREDMAR AP ETHRIAEZ
YU F R FAAMAL, B R A A F e R TS AR S YRR LA R AR W A R e T E SR S R A A A R T R

ATHREARIEGL T, ZI 4 M LA %.
KER BFAR A SR A AR
DOI: 10. 3969/]. issn. 1673-7083. 2017. 05. 007

A0 D AT ol P < SR A5 B A I A T I £
I RS S iDL W R EN = g 2 ER B RN S
MR . ARE RSB  ShriE”,
EAFAERR A R ] e A I X e e 88 KT
ARAGE [N s S5 A1 B A DU RT R 7™ A s 1 1 R HE &
B AR PR AR S B LG TR i ke b ik
[ K 7B

SAREHHARA TN ERZ — EXN T 41
WIS SR A RAREEMN., SEM =45
ZR] AR A I A I STV FH D A0 A A A K B
PG E RN . AR U B BORL B AR /N T
100 i, HOAE 5~ HA B 14 3 1 AR 2 1 3 4. [
11 E A S o ) AR D A A R T A R L 2
BEFARI AR o 5 A 2R3 1 B REAH B 400K B R
R S b A2 E 0 B G . AR B R P R R AL B
HA T E TR B S RO S A R RE A it
HAD S R 94 Kb R B A RSB A Y AR
FEVEFNRE L . DR 3 AR R 45 A B A R BE
AR AR T T 2 TR R B9 o, B
R B A X SR B AR ORE A
FERE GORETAERS L 0K A= 1 356 P A4 LAl 3 G
PEARBERLSE

HEWH . ERARBIEEES (81572198) 7 AR4E HRBIAIE S
(2015A030313772) IFEIITHBHE X1 BT H (JCYJ20160425104858256
CXZ720140813160132596) , I T T4 4 & 45 1l -+ 8 57 51 H
(201605006)

i B7 . 518000,
ERAE T ) 5518000,
BE XU B L F K 5518000,
RHGIED

WEEH: TRF  E-mail: dapingwang1963@qq. com

RN A — B e = B a8 )y 2 2 ) (3
WY 24 TR T A S0 (B
DRI 27 55— Wi o 1 e 21 £

FI S R AR YA E R AR TR PO B AE—E,

1 HRESHH

B RN KR I W K A1 Sy 2R RE— i
HA R FRER B — R T R SR B NRE S
FEEHAT PSS AT R DU RE . Liv S84 1 4%
— g WY SRR B (8 7 SR /T It/ S B IR A 1 K
SLAFERE FEXTANIR] B3 FE AR A 14 B A A T A it
PR BEATIN A2 » 45 SR A BB JEE SR o0 EE 11 v
S FLIR AR AN B AR R 1 L WA TR A4 R
AP LIBGER S YIR 1EaE . AR G HRI4S
B TR — R0 1 SO R RE A3
AT I A R B ROR 5 L 7B A TR R A 3
J Rz I

XM 45 i g FL AT i L B A B = 2 J I/ N
KIRIEWE IR AT 5 SR IR AR R R B
PRI RE TR 2 , 5250 20 LR BB 4l L 23 531 5 T
JE/ SRR IR AT DR BE W A R 5 X R 4
DD R BRURSE 200 0 43 T 0 R IO R T D S £
(MT D IEALIN A BB A B AL 1 D » 45 2R
RSG5 A A0 M M 50 2 X BR AL ELR R/ I Rl Ik A
YL TR FER I AT 2 D/ PRl I A A AR T 25
FLAF AN BT SRS A L B i W R 2 T
Xf B L SR BRI/ AR LW IR A1 S5 SRR B
AFIT A o A5 4T BAT A A AR AR A

MM S5 R T 22 R/ TR/ KR IERE IR 1
YIS SO IR I SR R B I B i A
TR [R] I)TE SR A 22 3R /58 RS 5 SO0
Xt AR X R A B 2 S0 B W 4
b R 5 X IR L. 22 3R/ 58 M/ AR S
JRAT = HESR G SORMA LA A5 5 B E 4P B
RWNZE A SR RAF B E YA A BE S 4
et B



e 304 o EHErER#AE 20174 9H H38%KF 4 5H Int] Orthop, Sep. 25, 2017, Vol. 38, No. 5

Sharma %57 FHLIATE A 0T 78 578 R AE/ B I/
PEPRER / ARSI IR A KRB SR %R A
HIR LA FLBR Ry 8206, -3 FLAE R (112 £
19.0) pms IR S REMFUFE R L LR EA BRI
(RS RN A P R e 5 S LA I8 B 7%
FEAE RS R iRk oW e, A AT i AUARR 2 1 5
PRS0 5 57 S50 0 7+ 12 S 2R AR AR 1 A0 i 285 R AR
HOFE SR AN TG

Sheikh 25 75 3R FLER-F6 3 2 B2 J6 R ) (PLGA)
HHIN A 22 R RS K A7 40 K ok, i E PLGA (1)
B K PEFIHUARRE , FF 38 2 SR TE B 2 A R A
AHESE. Jiang Y TEGUK IR K A4 /PLGA
HINAATER 4 TR A MR Z2ALE5H , B
HREfRE EM AR E K1 bERE . A At
YK A MR 52 M /B IR B 2R /A k Ak
REN AR AT B KA AR R A
YORFEIERE AT /B S g 23 T B 4
LT,

2 kTR

YUK LT YA R AT MR 19 AR P b pe, HoAe B4l
ZUT R N T O B2 . 5 9K AORA L
YK LT Y LA AR 2T 2k 25 0 v L R R o 3 1
FURTRLL . AR S 2R L GOREF b L E R 20
JLANJE 55 A TS e A 1 B T A A R K A
o WOREFYEpP Rl R 27 22 MRSy B A 41
kg U R E L 27 22 FR HIE T2 A
ORI A AR B 1) = HEPOREF Y S48 4540 5 A A
LT A ARRL T A T A AR

IS 0 ] 2 e 3 TR/ P 3 I R AN K £F
Y, T R SRR, TR AR AR ET
ARSI AN B-HEIR = F5 1 AR IR, 2S5 4
AAEAAEATRA L s 255 B 5 0 FRZH s AR LE
SRR JG KIS AR 2 RS R A B
BRI ORI AR RE ) A B BB B R e ), R
B AR YE AT AT R R A AR A

Ao SR I 25 2 BER A BUAF 4 R /4K
FREEE AT YK ET 2, 10 L B LR R R T 4
I E AR AR R LW I A B EE B i ok, B
72 3 BB 7E K R 4 Jif A/ 356 Jot 2F 4k B A9 1Bl 9 (50 ~
500 nm) ;I A YEA BT RE  HohL e
JE FA% SR 43 36 5 70. 6 MPa i1 3. 12 GPa; 4
MIRE TR SL 0 R % G SR R A AR
AR HE A2 44t Jf0 1 285 o R 4

Yao R OB B GE 3 B OEER R AR
B O Mg/ B IR (PCL/PLA) = 4k 4 K 4F 4 %
B S BRHAT R ROST i AL 45 4, fL B R Gk
95. 8 %0 , [ Hek JH 7 2 i AR A g M 8 B s Ak 4
2 fL S50 5 7R 12 S AR RE A 2 A0 1 28 B R 4 L
REAE E 8] 70 55 1 200 1 19 i 434 s 1R P9 30y 4 5 5
SE LR L SRR T G AR R /)N B R g R A6
BT B BF9E W, PCL/PLA 44k £F 4 Sz 48 2L
AT EHS TRERES .

3 RAEWEES R

YK A= I PE AR R B AR M R 1R
PECOT R T L4 TR R T AR R L 4
SLEERR RIS A, B AR R
ZFP AL AR IR 1 5 5 A S B SR R A I &
Fe 2 B AOK AR T R RS 2 I R IR S
T 3 R AN [ 4 L R A T el B R i A
TER . KA S AR AT 38 2 A 0 S AR I
BT U FLOA R TR S i 25 22 5 07 ik A A L
L AR L Y5 22 i T

SCHRT R AT WS A — Rl R S IR A/
I FE AR A MR A2 A SR R A
MG63 Ak T35 5 25 R R IZE G ELEA
B AR TE AR R . (AR R
A BCK- % E SRR T 65 4 i -7 Il AR
SPREWI B RAF BB EROR .

Kwak %7 R AP EF R G HARGREE =
HAEPPIR PLGA /B IR AL 4 S AL A8 SR Ao
NGB IR A IFTESCHE B A MC3T3-E1 4
JOHEAT A A1 355 3%, 45 S & B0 F8 5E 0 K A1 e e iF
MC3T3-E1 4 i it 38 58 . 28 BT, 1 42 = 6l 1k 5% 1R ity
k. Khanna 0 855 5%, 52 R AE/ R IR #R/
PRI IR IR E AR A RIR B I 22454
A AL AR SR Al O EE BT R AT
B AL SPER RS S . Rajzer 20 HGE . 7ER N
2R (PLDL) Him A 98 K 58 BE 8% K A1 Rl (2 328 440 it 1)
TR RIS B , B2 B 1 B IR il 5 M L F2 W PLDL/ 4
KWK A G MR BA m AT .
Bakhtiyari 22 7E 44 K 4 9176 PEBE 55 (nBG) /3R =
FREE T R IR (P3HDB) &2 & S 28 in A9k — A Ak gk
(nTiOy  $m T & A Wy B B P 58 1A P03 1 .
Ik, Roohani-Esfahani %522 Fi A= 9 15 P B 58 40 K
UKL IODURH B IR B (5 52 5 400 () 70 s 5 B8 16 o 14
5 3mSR 1 RUNX2, B 378 2 i



EPrERERE 201749 H H38% 45 M

Int J Orthop, Sep. 25, 2017, Vol. 38, No. 5 e 305

P R Rk e i A L Y Ak
4 FESHEMK EDF R

RS EAOK AE PR B T 2 A A/ TR
543 B B[] 8 AN 400 45 R DX i it RN B B 4R A A
S TE B TR R N W 2 B E AL, (Hh
TR 2 A AETE Dy T % | Wi 1 B 18 55
)L, W BB 18 52 4R

PR A5 S A S ORI K /e TR
IKBRBR S T S = 4 52 SR I i AT IR A 20
SES AR N B S g B SCHR S S B ) S BT T4
WA 1E 5 O S AR R IRV E X R 25 R R
Y AR R S R AT O I 25 5 RS A
BRI ARG 2.4.6 JE SCHRJE ] 98 0 2 32 iR
ARG 8 JARAE N FEA R A BHEA AR, HARIX
AR AL+ I R TR A SRR R B0 K /58 R
Wl /2B IKBRBR S S5 WA AL AR I8 ) B e T A
HEHE TR EA—E 1T

Qi %5 B B —Ff o B AT i G 2D g Ok PR 3
WA/ 2 B EE TR L R W) /¥ K Bt R 55 (n-CDHA/
MAC/CSH ) ‘B 7K Jé » BLALPE BB A I 285 3 7% i
IRV A R AT MUK BE IS ‘L A% 858 245 B 1] 5 4%
HKIE A MCIT3-E1 AifEiF 75 5%, 45 3 ki
Hrpali CSH & 4 40 Mo 4L 8% 5% 20 M [, n-CDHA/
MAC/CSH 8 /K I 41 40 g A < 3 5 4 O B 4. HL
P B2 TR O P O s AR N B ) SE e ORI Sl
IK VS REAE B TR 1o FL A B A 25 0 A 25 1
fifeth . Liu 88200 & Bl — FoBr 29 n] e G 2 K B IR
5 / S I/ A K F s I AT (CSH/nHACO) 5 4 8 3%
oI LM EAANATEEREEA
(rhBMP)-2 DA i BB B .
5 BBERE

TEB BT RIS 4 K 9K A Wkt b LA
FOMURR A PERE AN L AR A 03 o 48 AN AT AR Y b Ao
BT H SRR AL 9K A YR REE A 3E A
PRIVEFH o 9K 52 R RHIR 18043 B i 2 T EE Jee f Ak
AEPvERE R AL A5 2R 4 2 A5 R T A b LA
1] S MERE T AN R R R AR R [R) B, B R
e B2 RO 2D oK A Wk R RE R LA L
FEE A TR P 1 o PR — 25

5 % X #

[1] YiH, UrRehman F, Zhao C, et al. Recent advances in nano
scaffolds for bone repair[J]. Bone Res, 2016, 4;16050.
[2] Balasundaram G, Storey DM, Webster TJ.

Novel nano

(3]

[4]

(5]

L6]

(7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

-rough polymers for cartilage tissue engineering[J]. Int ]
Nanomedicine, 2014, 9.1845-1853.

W% F 2 X E NLEERMEE ol ZME G5
B =S R AR T ] T EH S TR, 2014, 18
(16) :2582-2587.

Liu L, Li R, Zhang L, et al

Mechanical properties of

hyaluronic acid modifying chitosan/collagen/nano
-hydroxyapatite composite scaffold and its effect on osteoblast
proliferation[ J ]. Chin ] Tissue Eng Clin Heal, 2011, 15
(38):7127-7131.

XUMS . EAR . IMEEEER - A5, BIE-AKR B IR A7 S & SR 2
MR AT ] T EHS TR BT, 2011, 15(42): 7831~
7834.

MG, Sharb, HOCR L % BASA TR CRE AT RBE &
B Ao l]. PEHS TR, 2014, 18(3):383-388.
Sharma C, Dinda AK, Potdar PD, et al. Fabrication and
scaffold  of

characterization of novel nano-biocomposite
chitosan-gelatin-alginate-hydroxyapatite for bone tissue
engineering[ ] ]. Mater Sci Eng C Mater Biol Appl, 2016, 64
416-427.

Sheikh FA, Ju HW, Moon BM, et al. Hybrid scaffolds
based on PLGA and silk for bone tissue engineering[J]. J
Tissue Eng Regen Med. 2016, 10(3):209-221.

Jiang L, Li Y, Xiong C, et al. Preparation and properties of
bamboo fiber/nano-hydroxyapatite/poly ( lactic-co-glycolic )
composite scaffold for bone tissue engineering[J]. ACS Appl
Mater Interfaces, 2017, 9(5) :4890-4897
Kavya KC, Dixit R, Jayakumar R, et al. Synthesis and
characterization of chitosan/chondroitin sulfate/nano-SiO2
composite scaffold for bone tissue engineering[J]. ] Biomed
Nanotechnol, 2012, 8(1):149-160.

Lee JH, Shin YC, Lee SM, et al. Enhanced osteogenesis by
reduced graphene oxide/hydroxyapatite nanocomposites[ J].
Sci Rep, 2015, 15:18833

Du B, Liu W, Deng Y, et al. Angiogenesis and bone
regeneration of porous nano-hydroxyapatite/coralline blocks
coated with thVEGF165 in critical-size alveolar bone defects
in vivo[ J]. Int J Nanomedicine, 2015, 10;2555-2565.

o SRR, PR AR R T IR R R I BR AR 4 A
BRI ] P EAH TRV, 2012, 16(34):6284-
6288.
Ao C, Niu Y, Zhang X, et al. Fabrication and
characterization of electrospun cellulose/nano-hydroxyapatite
nanofibers for bone tissue engineering [ J ]. Int J Biol
Macromol, 2017, 97.568-573.

Yao Q, Cosme JG, Xu T, et al

electrospun PCL/PLLA blend nanofibrous scaffolds with

Three dimensional

significantly improved stem cells osteogenic differentiation
and cranial bone formation[ J]. Biomaterials, 2017, 115;115-
127.

Bramhill J, Ross S, Ross G. Bioactive nanocomposites for



[17]

(18]

[19]

[20]

[21]

[22]

[ PR B2 2 TS

306 -

201749 H %38% 5l

Int J Orthop, Sep. 25, 2017, Vol. 38, No. 5

tissue repair and regeneration; a review[ ] ]. Int ] Environ
Res Public Health, 2017, 14(1).E 66.

Kwak S, Haider A, Gupta KC, et al. Micro/Nano
multilayered scaffolds of PLGA and collagen by alternately
electrospinning for bone tissue engineering[ ] ]. Nanoscale
Res Lett, 2016, 11(1):323

Kikuchi M. Hydroxyapatite/collagen bone-like nanocomposite
[JJ. Biol Pharm Bull, 2013, 36(11):1666-1669

Khanna R, Katti KS, Katti DR. Bone nodules on chitosan
-polygalacturonic acid-hydroxyapatite nanocomposite films
mimic hierarchy of natural bone[J]. Acta Biomater, 2011, 7
(3):1173-1183.

Rajzer 1, Menaszek E, Kwiatkowski R, et al.

Bioactive

nanocomposite  PLDL/nano-hydroxyapatite  electrospun
membranes for bone tissue engineering[ J]. ] Mater Sci Mater
Med, 2014, 25(5):1239-1247.

Bakhtiyari SS, Karbasi S, Monshi AA. Evaluation of the
effects of nano-TiO, on bioactivity and mechanical properties
of nano bioglass-P3HB composite scaffold for bone tissue
engineering[ J]. ] Mater Sci Mater Med, 2016, 27(1) ;2.

Roohani-Esfahani SI, Nouri-Khorasani S, Lu ZF, et al.

[23]

[24]

[25]

[26]

Effects of bioactive glass nanoparticles on the mechanical and
biological behavior of composite coated scaffolds[J]. Acta
Biomater, 2011, 7(3):1307-1318.
He X, Dziak R, Mao K, et al. Integration of a novel
injectable nano calcium sulfate/alginate scaffold and BMP2
gene-modified mesenchymal stem cells for bone regeneration
[J]. Tissue Eng Part A, 2013, 19(3/4):508-518.
BERE AR 0 » 22N, 55, ARSI IR A1/ 72 R /2K K B IR
5 A AT T S AR TR SR AR R AT AT (T ] R T
FEWFFT, 2015, 19(8):1160-1164,
Qi X, Li H, Qiao B, et al. Development and characterization
of an injectable cement of nano calcium-deficient
hydroxyapatite/multi (amino acid) copolymer/calcium sulfate
hemihydrate for bone repair[ J]. Int J Nanomedicine, 2013, 8
(8):4441-4452.
Liu J, Mao K. Liu Z. et al. Injectable biocomposites for bone
healing in rabbit femoral condyle defects[]J]. PloS one, 2013,
8(10) :€75668.

(¥cA5:2017-03-07 344 =7 : 2017-08-09)

AR S - R



