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Fig. 2.3.1. (a) Mean particle size, and (b) specific surface area of DCPA milled with ethanol
(E-DCPA) and distilled water (W-DCPA) as a function of milling time, and (c) mean patrticle size
as a function of the specific surface area of DCPA. The average values with standard
deviations were shown (n=3). Significant differences by Student's t-test was established as

follows: *p<0.05,**p<0.01
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Fig. 2.3.2. Scanning electron micrographs of DCPA patrticles (a, b) untreated, (b, c) E-DCPA,

and (d, e) W-DCPA. The milling time was 24 h.
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Fig.2.3.3. Particle size distribution of DCPA particles. The milling time was 24 h.
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Fig. 2.3.4. Setting time of CPC pastes as a function of (a) the mean particle size, and (b) the

specific surface area of DCPA. The average values with standard deviations were shown (n=5).
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Fig. 2.3.5. Packing density of raw CPC powders as a function of (a) the mean particle size, and
(b) the specific surface area of DCPA. The average values with standard deviations were

shown (n=5).
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Fig. 2.3.6. Plasticity value of CPC pastes as a function of the packing density of raw CPC

powders. The average values with standard deviations were shown (n=5).
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3.3
Table 3.3.1 CPC

80 100 2

Table 3.3.1. Setting time of CPC pastes at each initial setting temperature.

Initial setting temperature 37°C 60°C 80°C 100°C

Setting time (min) 92+1.1 42+04 2405 20+£0.0

Data represent average values with associated standard deviations obtained from five

measurements.
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Fig. 3.3.1. Compressive strengths of the CPC setting bodies obtained at different initial setting
temperatures before and after SBF soaking at 37°C for 24 h. Data represent average values

with associated standard deviations obtained from five measurements.
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Fig3.3.2. X-ray diffraction patterns of (a) CPC powders, and CPC bodies set at 37°C for 5 min
(b) before and (c) after SBF soaking and CPC bodies set at 100°C for 5 min (d) before and (e)

after SBF soaking. (H) HA; (T) TeCP; (D) DCPA.
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Fig3.3.3. Scanning electron microscopy images of (a) CPC powders, and fracture surfaces of
CPC bodies set at 37°C for 5 min (b) before and (c) after SBF soaking and CPC bodies set at

100°C for 5 min (d) before and (e) after SBF soaking. (*) DCPA, (**) HA.
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Fig.3.3.4. Compressive strengths of the CPC setting bodies as a function of the relative

intensity of HA.
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Fig. 4.3.1.1. Plasticity values of CPC pastes as a function of MG concentration for mixing liquid;

data represent average values with associated standard deviations obtained from five

measurements
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Fig. 4.3.1.2. Compressive strengths of CPC setting bodies after SBF soaking at 37°C for 24 h

as a function of MG mixing liquid concentration; data represent average values with associated

standard deviations obtained from five measurements
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Fig. 4.3.1.3. Bulk densities of the CPC setting bodies after SBF soaking at 37°C for 24 h as a
function of MG concentration for mixing liquid; data represent average values with associated

standard deviations obtained from five measurements
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Fig. 4.3.1.4. Compressive strengths as a function of bulk densities of the CPC setting bodies

after SBF soaking at 37°C for 24 h
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Fig.4.3.1.5. X-ray diffraction patterns of CPC powders and CPC setting bodies after SBF
soaking at 37°C for times shown on the left side, and mixing with DW and 3 mass% MG; (H) HA,

(T) TeCP, (D) DCPA
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Fig. 4.3.1.6  SBF XRD HA
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Fig. 4.3.1.6. Relative intensities of HA in XRD patterns of CPC setting bodies mixed with DW

and 3 mass% MG as a function of soaking time in SBF at 37°C
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Table. 4.3.1.1 CPC TeCP DCPA DW 3mass%MG

pH DCPA, TeCP DwW
-6.5mV -11.6mV 3mass%MG
DCPA -30.8mV DW 5 pH
DW DCPA 7.0 TeCP  10.3 3mass%MG 11.0

pH

Table 4.3.1.1. Zeta potentials and pH of CPC powder components; TeCP and DCPA in DW and

3 mass% MG.

Compound DW 3 mass% MG
DCPA -6.5+0.7 -30.8+£1.2
Zeta-potential (mV)
TeCP -11.6 +£0.3 -235+7.0
DCPA 7.0+ 0.04 11.4+0.03
pH
TeCP 10.3+£0.03 11.5+£0.01

Data represent average values with associated standard deviations obtained from five

measurements
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4.3.2 / CPC
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Fig. 4.3.2.1. Setting time of CPC pastes mixed with DW, 3 mass% MG, and MG/CA. Data
represent average values with associated standard deviations obtained from five
measurements. Significant differences by Student's t-test were established as follows: *p <

0.05.
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Fig. 4.3.2.2 DW 3mass%MG MG/CA CPC 24 SBF
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Fig. 4.3.2.2. Compressive strengths of CPC setting bodies after SBF soaking at 37°C for 24 h,
which was mixed with DW, 3 mass% MG, and MG/CA; data represent average values with
associated standard deviations obtained from five measurements. Significant differences by

Student’s t-test was established as follows: *p < 0.05
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Fig. 4.3.2.3 DW 3mass%MG MG/CA CPC SEM
DW CpPC nm 3mass%MG

MG/CA CPC
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=

Fig. 4.3.2.3. SEM images of CPC setting bodies after SBF soaking at 37°C for 24 h, and mixing

with DW, 3 mass% MG, and MG/CA
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Fig. 5.3.1. (a) XRD pattern of the samples after 24 h of hardening. (A) TeCP, (<) DCPA, (O)

HA, and (@) silicon.

(b) Relationship between
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Fig. 5.3.2. Stress-strain curves of CPC, P(3HB-co-4HB)/CPC, PLGA/CPC and PLLA/CPC for

the flexural strength test.
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Fig. 5.3.3. SEM images of the fracture face of (a) P(3HB-co-4HB)/CPC, (b) PLGA/CPC and (c)

PLLA/CPC after the maximum displacement.
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Fig. 5.3.4. Appearance of (a, d) P(3HB-co-4HB)/CPC, (b, €) PLGA/CPC and (c, f) PLLA/CPC

after the compressive tests at (a-c) 5% and (d-f) 25% of the maximum strain. Bar scale shows 5

mm.
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