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Abstract: Surface modificatios %thydroxyapatile (n-HA) were conducted in this @by using citric acid
and stearic acid, respecti fects of different modifiers on the properties were characterized by
TGA, FTIR, XPS, and%he relevant results show that both citric acid anrlc acid could be successfully

‘orelatively higher than that of cit-
§id grafted n-HA. Through SEM, it is

grafted onto the surface of hydroxyapatite, while the grafting ratio of stearig~a
ric acid. The composites were prepared by mixing PLA matrix with ci l

observed that the as-prepared composites containing n-HA powde% "
and good inorganic/organic interfacial adhesion. The porous s*?g consisting of n-HA/PLA composites was pre-

an 20wt % possess a uniform dispersibility

pared by 3D printing craft. The mechanical property eva ,9 n results indicate that the as-prepared n-HA/PLA
gting technique has a satisfactory compression modulus,

although its compressive strength at 10% deformafio relatively lower than that of neat PLA scaffold.

scaffold obtained from the fused deposition modeling
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Table 1 Preparation of different samples of

(HA) after modification

n-HA  g-HA-1

10:1

nano HA; g-HA-1—Modified by citric
@L acid; M,—Mass of n-HA parti-

stearic acid.
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501
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Table 2 Effects of different modifiers and different

mass ratios of modifier to n-HA

/A
nHA gHA1 gHA?2 gHAW
Mass loss/wt % 5.49 8. 15 9. 39 7. 64
Grafted ratio/wt% 2. 66 3.90 2.15
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Fig. 2 TGA curves of unmodified n-HA and modified n-HA
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Fig. 3 XPS spectra of Cls and Ols from unmodified n-HA and modified n-HA
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Table 3 Elemental binding energy, full wil::’@dlf
maximum and the area of peaks of all 0 ements

in unmodified n-HA and mon—HA

[QAVRN
Position/eV  Full Wi&l}jﬁ&&&)maximum Area

284.15 1. 65 5 168. 76

286. 00 @ 123. 41

288. 20 % 431.75
A

.39 3598.72

Cls 1. 54 836. 51
1.32 586. 70
1. 24 285. 27
1.17 8 762. 25
3 0
530. 26 1. 45 38 A0
531. 40 1.56 AV 23
530. 34 1. 29 L@?ﬁvgs& 60
Ols 2 531.30 1.07 o\ 7 466. 46
532. 40 0. 97 (\,(f(\\o 1381.91
530. 27 1.25 S@\{ 28 588. 08
531. 26 1.05 Y\% 1693.12
6.8 1.70 ~ 30 500
349. 97 1. 60 13 000
a5 34650 1. 63 25 236. 54
ap 350. 05 1. 49 10 268. 17
, 346.40 1. 69 25 500
T 350.02 1. 37 9 300
1 132.57 1
P2p 2 132.55 1

.5 .83 8 500 ;
32. 5 .85 6 800
3 132,50 1. 90 7 OW

Notes: 1— n-HA; 2— g-HA-1; 3— g-HA-2. ™
F4 HEFNEnrHAREATESENTK
Table 4 Change of elemental composition of
n-HA before and after modification wt%g
Element C O P Ca
n-HA 14. 18 57.35 11. 39 17.07
g-HA-1 16. 40 57. 38 10. 30 15.91
g-HA-2 24. 36 50. 05 10.41 15.18
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#*5 gHA-1/PLAEA#M#F PLA il X R EEGETLE
Table 5 Comparison of scaffolds deposited by g-HA-1/PLA composites and PLA

Compressive strength Standard deviation of Compression Standard deviation of Maximum
at 10% deformation/MPa compressive strength modulus E/MPa compression modulus stress/kN
4. 36 263. 87 1. 09
1 0. 34 2.33
3.68 259.21 1.12
SSC
16. 10 260. 25 5.73
2 0. 305 220. 34
15. 49 700.92 4.45
1 3. 85 0 raN 0 1.45
SC 13. 95 4. 44
2 2.5 171. 27
18. 95 QAQ @330. 32 5. 41

Notes: SSC—Standard sweep cylinder; SC—Sweep cylinder; 1 (@ﬂl/PLA(ZO :80); 2 PLA.
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