58 % 453 B % X @ K ¥ ¥ K Vol. 58 No. 3
2024 4F 3 f JOURNAL OF XI’ AN JIAOTONG UNIVERSITY Mar. 2024

RO NEGERE R =58 & X 221
H & K& 1 F M RE

WRas g, fhs e, B 5
(Lo B UL BI040 8 A3 48 K7 AR T B T 07 BT S5 00, 063000, 3L 1L 5
2. TSR YU s R TR E R E LR, 710049, PH%;
3. IR AL TR A S 163G 528000, TR BB LD

WE: A EDHEEXBRFHRNE L EEPIRRA LG RA, RARF AL BRI KRR EL
L HETESREME— RO AEAYAL R =45/ FCABIAS LR AR TR AR
BREMNIAIRAEREREFRHEABRAT 0, THLERAN. RTABLRETARRS
BB SR EI RGN FZHRRE . IS IRABEFIEAERTABREREZEAXE;ME
ROUABREREORZ IS IRNTEBRIERS B EZARANINAE. R HAZL
M R AN FHAERBIYRFENLI.0.20g/mL BT NBEIGER IR =450 5 XL RO%A
PR FE, TR TANE R T ERINFRUBNESFREERGES L RRBELAE,
KER: RETHIRTABREFHRTL S LR N FHE AT R

FESES. Q811.2 XHIREM: A

DOI: 10.7652/xjtuxb202403012 X E#HHS :0253-987X(2024)03-0129-08

Preparation and Mechanical Properties of Polycaprolactone Enhancement
B-tricalcium Phosphate Composite Scaffold

CHEN Ruomeng'?, WU Yanlong”®, ZHAQO Guangbin®
(1. Key Lab of Intelligent Equipment Digital Design and Process Simulation, Tangshan University, Tangshan, Hebei 063000,
China; 2. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

3. School of Mechatronic Engineering and Automation, Foshan University, Foshan, Guangdong 528000, China)

Abstract: To address the insufficient toughness of bioceramics in the repair and reconstruction of
large bone defects, a bioceramic B-tricalcium phosphate/polycaprolactone composite scaffold with
high strength and toughness is fabricated using digital light processing technology and coating
techniques. The effects of the concentration of polycaprolactone coating on the compressive and
flexural properties and microstructure of the composite scaffold are studied. The results show
that polycaprolactone coating effectively improves the mechanical properties of the B-tricalcium
phosphate ceramic scaffold. Both the strength and toughness of the composite scaffold are
positively correlated with the concentration of polycaprolactone coating. The reliability of the
composite scaffold is improved and coating effectiveness is enhanced significantly with the

increase of coating concentration, but unevenness becomes more pronounced. The evaluation of
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mechanical properties and microstructural morphology shows that the composite scaffold with a

polycaprolactone concentration of 0. 20 g/mL exhibits the best overall performance. This study

lays a foundation for the fabrication of composite scaffolds that meet the mechanical property

requirements of both bone growth and bone reinforcement stages.

Keywords: large bone defects; polycaprolactone coating; p-tricalcium phosphate composite scaffold;

mechanical properties; micromorphology

e R4 U N KGR B 350 7 HAR
R AN 7300 BB T ARE-HE E BT 150
PIi= i =i A QIR IR NS oY cR it 2P
(ERTSERYIIPLE R N SR S SR 2 A N ST X187
T i 100 T R AR A

1T R BEE B 0 8 52 T XA AW T = A
PEREZER R A I — TR i PR B e A, R B ik
PR H A L P L AR TR A K S R A A B
BB A K B 32 A 5 R 0 301 B B AR A W TR A
B A CRLAE I W HCED) 1 AR B T AT AR, i
FORMAYMRA RIFREYMAENE RESH R
1F1) 368 5 R ™ A R T 5 iR A 9 B ) R
DAEA R BB B A W R R A AR D
PRI 2 i B i B 7R BRE 1 B B2 45 4 1
PO AL X EORAE AW HAT — 58 1 e A
T8 E A KA .

HT I AT DL, O B B i 45 18 2 i T A A P Y
FORB R B RAT —E B A WA A SCRAT R4 Y
J1oAERE . AR TR, AR W B R H) AR o3 45
5 B R HBU BT ML BAT B 09 A A A
A7 5B H RPN RS PR S
Wz T /INB R A L b B TS A AR L T I A
HAEZ B B G A KO SRS 1 TR A E Al
WP i T K e LUAR A A T4
AR B A A B A A PR A A2 2% B )T A 2
WoE firp o T TP R o i P ROXE A ) 5 SR T 2R DT S A
HE BT L SE B SR M BoRr o .
DT REWH T BA R p w1k, ol Ll 2
HORAL B BEA Ty 2 MR 2R VAR IE R A 5 &
Hog ez LB B Z b BE EE S
SRR WA,

UTAER AW B RS /s T R A R A R B AT
FOE T #ENRPIOCE™" ., KR MRS Y
FREE & A W] R A B 18 R SO I AR B
SRR BITERAE YRS T — R R - R E MR S H
1B 52 SO X R BUR B B TR A R R X

http: // zkxb. xjtu. edu. cn

ARSCE TE R BT 6 Ak B R (digital light
processing » DLP) il # {3 WL FL B 45 44 70 22 W 4N E ]
PR BB IR — 45 (3-TCP) By % 2 28 il ik Pk R &
Mg (PCL) 3 )2 T8 s B 90 M — &k fk iy 8- TCP/
PCL & &AW I X 2 G AW )24 P g DL &
WOWIE S E AT

1RSIk

1.1 BTCPBAEZZEMNF&E

K DG E AL DLP £ AR i 2 FL BT 58. 80 1Y
B-TCP 4, FKHIFH 4424 1 000 nm i B-TCP
NP RS S p S ) RN DINIR LIDSE I S
BRGNS M TR IR 5 — B BV ot — PO M 1R i
AR LA 12 D DBIRISGR] DG | & F R A 25T A
H TR ECN 52 % M BEIF . N RIEE
TR R0 B R 51K, P 8 B VRN LA 1 000 r/min Y
BEEERES 4 h, KBRS J5 Y M 8 B WP B K
405 nm 1Y 7] WL OG DLP 4T EAL i) 45 B-TCP 4,
FTERSS o J5 AT e 2h, et X RAE LA B T L 1
°C/min B ITHAGE MM E 600 CIFRIR 2 h, LB %
FRRMP IR G YRR TEA ARG LL2.5°C/min
(R # A 1 100 °C HF AR 2 he il £ o B2 1
B-TCPZ AL tn &l 1 fir7n, SCBR W4 89 X J7 In] 2y
(15.840.61) %, #5 Y Ji A (15.4+0.42) %, 15 Z
71 K (16.0+2.64) %,

(b)Y b R

(a) LRI
Bl 1 B-TCP B ¥ 3 B BTt Ko n it ¥
Fig. 1 Design and {inished product of 3-TCP ceramic scaffold
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Fig. 7 Surface microstructure of composite scaffold
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