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Abstract The strength (MPa), hardness (Hv), shrinkage (%) and biological properties of the HAp were measured by using
an organic plasticizer which facilitates the molding and heat treatment. Mechanical properties such as compressive strength,
bending strength and hardness were increased with increasing amount of plasticizer, but mechanical properties were
decreased when plasticizer was added more than 7 %. This is because addition of the plasticizer above the allowable value
causes cracking during molding, and such cracks promote the generation of microcracks and pores at the time of sintering,
resulting in a decrease in mechanical properties. As a result of the antimicrobial activity test, no bacteria were detected
regardless of the addition amount of plasticizer.
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Table 1

Sample of powder mixture (HAp and PEG total 3.000 g)
Sample HAp Plasticizer ~Condition
A 2970g 0.030g HAp 99 % + Plasticizer 1 %
B 2910g 0.090¢g HAp 97 % + Plasticizer 3 %
C 2.850g 0.150g HAp 95 % + Plasticizer 5 %
D 2790¢g 0210g HAp 93 % + Plasticizer 7 %
E 2730g 0270g HAp 91 % + Plasticizer 9 %

2. &Y Y

2.1. N 83N

2 Ao e AlEAIZRS 915k HAp(Bone Tech.
Corporation, Korea)?} 7}4:#|2 Poly ethylen glycol
(C5,H4,50,..;, Hannong Corporation, Korea)yS AM-5151
TH10]. WA, A4 7heA] J7EES dokir] S8 7ia
AE sle]l=FA] olgElolEd Wil 1%, 3%, 5%,
7%, 9% THRZ A7kt E2ld 54 345
A A7 1eme] 9715 E2=E o]83te] 1tonS =
714ste] 715 BGoRE IS 1350°ColA 44
75t 248 tH(Table 1).
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Table 2-a
Lineal shrinkage ratio results
Group A Group B Group C Group D Group E Average
Sample A 5.78 % 5.74 % 5.74 % 5.58 % 5.49 % 5.67 %
Sample B 6.06 % 5.86 % 5.81% 5.58% 5.67% 5.80 %
Sample C 6.19 % 5.79 % 5.74 % 548 % 5.67 % 577 %
Sample D 5.95 % 5.56 % 5.92 % 5.88 % 5.96 % 5.85%
Sample E 7.02 % 7.08 % 6.33 % 6.35% 6.71 % 6.70 %
Table 2-b
Sectional area shrinkage ratio results
Group A Group B Group C Group D Group E Average
Sample A 6.0 % 6.0 % 59% 59% 6.0 % 6.0 %
Sample B 59 % 5.8% 58% 5.8% 59% 5.8%
Sample C 5.8% 5.7% 58% 5.8% 5.8% 5.8%
Sample D 5.8% 5.8% 5.8% 5.8% 5.8% 5.8%
Sample E 6.0 % 59% 6.0 % 59% 6.9 % 6.1 %
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Fig. 1. Compressive strength of HAp to add with plasticizer:

(A) 1% (B) 3% (C) 5% (D) 7% (E) 9 %.
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Table 4
Results of bending strength (N/mm®)
Group A Group B Group C Average
A 42.4 46.6 43.1 44.0
B 47.8 48.9 51.5 49.4
C 61.6 62.0 32.1 51.9
D 57.3 56.6 32.7 489
E 46.7 44.5 28.9 40.0
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Fig. 2. Bending strength of HAp to add with plasticizer:

(A) 1% (B) 3% (C) 5% (D) 7% (E) 9 %.
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Table 3
Results of compressive strength (N/mm®)
Group A Group B Group C Group D Group E Average

Sample A 260.6 255.3 281.0 201.6 207.0 241.1
Sample B 324.8 283.4 375.2 325.1 309.4 323.6
Sample C 349.5 348.5 427.7 335.2 356.6 363.5
Sample D 422.4 3843 350.1 394.7 423.9 395.1
Sample E 140.9 146.7 147.7 224.5 193.1 170.6
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Fig. 4. SEM of HAp to add with plasticizer: (A) 7 % (B) 9 %.

o] 958 BAS el Aes AR,

AEE S S8 FdA= FH A AREE
Hydroxyapatite 1%, 3 %, 5%, 7%, 9% AZS o4&
stk GFuy B8 Attrition MillS: ]88t sol

Vickers hardness, Hv

500
450
400
350
300
250
200
150
100

50

Fig.

1% 3% 5% 7% 9%

5. Vickers hardness of HAp to add with plasticizer.

(B)

Q)2 wHSo] F=H)EaL 800 grid, 1200 grid, 2400 grid,
1.00 pm EFPY 2, 0.05 um EFHY S22 ARE-
3lo polishing 2F9S FPsIich. B} Hast A =
e 8l =23 AlA7](sonicator)E ©|-83 WSS
o]l AAT 5 50°C A% § A= =AE s
Aol A7ygo] 71U S/ETE AL 3 STk
AFE UEREL 9 %elie aehe 43S JER
AUTHFig. 5, Fig. 6). olHg A= 9% 7HAE A7}
ste] APE A ] wAlFRe] WSl 7]Qlg A=
Atggh.

O

~
B =

3.5. A

N7, TAIZY, 3R ZH2te] AIRE U] A
A A3 71 7V %, 3%, 5%, 7%, 9 %)
Algle] (=T W)y AEEA] ASkaL, AAAE
o5l @2 U2 FEE0 %)t YINSIS W o
o] JFo g Qsle] =g oz Uehh HAp &4
Aoh= gAgt zjolE HolH[11-15] ols A3} HAp
2AA ] s FRISHITHFig. 7).

e



Properties of hydroxyapatite sintered body added with plasticizer

171

Fig. 6. Photographs of vickers hardness of HAp to add with plasticizer (a) 1 % (b) 3 % (c) 5% (d) 7 % (e) 9 %.
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Fig. 7. Photographs of Vickers Hardness of HAp to add with
plasticizer (a) 0% (b) 1 % (c) 3% (d) 5% (&) 7% (£) 9 %.
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