APPENDIX A

Density and porosity

The densities of sintered samples were measured by the Archimedes method
using distilled water as medium. The first, the bulk samples were dried in oven
furnace at 110 °C for 4 hours, then measured dried weight as (D). Second, dried
samples were boiled in distilled water for 4 hours and then continuous soaked for 12
hours. Third, bring the samples measured the weight of the water displaced as (I) and
finally, take the samples of absorbed at the surface of the samples with tissue paper.
Then, a measured the soaked weight in air as (S). Densities and apparent porosity

were determined from the equation (7) to (10).

Apparent density F (%) X PH20

Bulk density = (%) X PH20

_ (m2-m1)

True density X5

X PH20

Apparent porosity = (SS_T]I)) x 100
For example:
Sample of Ca/P molar ratio 1.69 at 1300°C for 2h.: D=0.649,S=0.719,1=0.43¢

and przo = 0.997879 g/cm?® at 21.5 °C

0.64

Apparent density = (m) x 0.997879 g/cm?
=3.04 g/cm®

Bulk density = (12— x 0.997879 glcm®
= 2.28 g/lcm?®
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m1 = weight of bottle and cover after dried (19.6992 g)

m2 = weight of bottle, cover and solid powder (20.2543 g)

m3 = weight of bottle, cover, distilled water and solid powder (30.1579 g)

m4 = weight of bottle, cover and distilled water (29.7789 g)

X = weight of distilled water required to fill the bottle
= (M4 - M)

y = weight of distilled water required to fill the bottle above the solid powder
= (M3 - my)

(x - y) = the weight of distilled water occupying the same volume as the solid

powder
. 2543 19,
True density = (20 2543 196392 x 0.997879 glcm®
((29.7789-19.6992)—(30.1579—20.2543))
= 3.145 g/cm?®

) 0.71-0.64
Apparent porosity = (m

=25%

) x 100
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APPENDIX B

Hardness

Microhardness measurements were using a Vickers hardness tester and
pyramidal diamond indenter used 50 g load for 15 second. Measurement of the
lengths of the diagonals of indents of hardness and measured with an optical
microscope. There was selected one sample from each condition (six samples) of
which to provide measured hardness. Five indentations were made for each sample

and the average value was taken calculated using the equation (11) [75]
For example:

Sample of Ca/P mole ratio 1.69 at 1300°C for 2 h.
F=490.3mN=50¢
d = Mean diagonal length of indentation in micrometer (um) = 48.415 x 103 mm

HV = 0.1891—
d

0.4903

HV = 0.1891x N/mm?
(48.415 x 1073)?2
_0.0927
~ 2344x10~6
= 3955 HV
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APPENDIX C

Flexural bending strength

Bending strength was investigated using a ball-on-ring test [76] using
universal testing machine. The span length was 20 mm and the cross head speed was
0.5 mm/min. Six samples were tested and the average was appeared in all tests. The

bending strength (o ) of the samples were determined from the equation (12).

_3F(1+ V) [(1 -v) 2a? —b?
= X
ant2 L@ +v) 2R2

+ 21n(%) + 1]

For example: Ca/P = 1.69 at 1300 “C for 2 h.

The breaking load; F =42.97 N
Poisson ratio; v = 0.28

Radius of the support; a = 6.35 mm
Radius of the samples; R=5.965 mm
Thickness of the sample; t = 2.37 mm
t/3; b =0.79 mm

* * il * 2y _ 2
_ 3+42.97+1.28 [(1 0.28) . 2 (6.35%) - 0.79 4 2In (6_35) ¥ 1]
41x(2.372) L(1 + 0.28) 2%(5.9652) 0.79

165
o=
70.6124

o =2.3367 * [(0.5625 * 1.1245) + 5.1683]
o =13.55 MPa

80.645 - 0.6241
71.1625

*[(0.5625) « )+ (41683 + 1)
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APPENDIX D

Data JCPDS file

- Cas(PO4)3(OH): Hydroxyapatite, Syn/Calcium Phosphate hydroxide, Lattice:
Hexagonal, Radiation = 1.540598 A’, Quality: Indexed. Reference: de Wolff, P.,

Technisch Physische Dienst, Delft, The Netherlands. Danasg, volume 0, page 879,

1964.

- Ca3(POa)2: Whitlockite, syn/Calcium Phosphate, Lattice: Rhombohedral, Radiation
= 1.540598 A°, Quality: Indexed. Reference: de Wolff, P., Technisch Physische

Dienst, Delft, The Netherlands. Danasg, volume 0, page 684, 1951.

- CaO: Lime, syn/Calcium Oxide, calcia burnt lime, quicklime, Lattice: Face-centered
cubic, Radiation = 1.540598 A", Quality: High. Reference: McMurdie, H., Morris, M.,
Evans. E., Paretzkin, B., Wong-Ng, W. and Hubbard, C, Podie2, volume 1, page 266,

CaO

JCPDS no.37-1497

1986.
Cas(PO4)3(OH)
JCPDS no. 9-432
20 Intensity
10.813 12
16.848 6
18.79 4
21.811 10
22.909 10
25.356 2
25.886 40
28.124 12
28.969 18
31.783 100

Caz(POa)2
JCPDS no. 9-169
20 Intensity

10.856 12

13.63 16
14.238 6
17.001 20
18.462 2
20.211 8
21.394 4
21.877 16
22.206 4
25.797 25
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20 Intensity
32.209 36
37.358 100
53.854 54
64.158 16
67.365 16
79.664 6
88.517 6
91.473 16

103.331 12
112.645 6




129.887 6
142.619 10
147.811 16

32.187 60
32.905 60
34.053 25
35.475 6
39.206 8
39.824 20
40.444 2
42.033 10
4231 4
43.816 8
44374 2
45.306 6
46.711 30
48.099 16
48.619 6
49.472 40
50.494 20
51.282 12
52.096 16
53.154 20
54.434 4
55.869 10
57.141 8
58.076 4
59.933 6
60.456 6
61.657 10
63.017 12
63.447 4
64.081 13

26.196 4
26.505 10
27.414 8
27.769 55
28.68 2
29.66 16
31.022 100
32.456 20
33.017 10
33.49 8
34.368 65
35.001 6
35.113 8
35.588 12
35.905 6
37.336 10
37.859 6
39.801 10
40.054 4
40.214 2
41.087 14
41.686 12
42.981 4
43.56 8
43.746 4
43.885 6
44.537 10
44.769 6
44.909 4
45.306 8
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65.024

66.384

69.712

71.641

72.28

73.997

75.026

75.598

76.144

P lOlWwi NP> OO|lW| PO

77.188

-
-

78.24

©

46.031 2
46.64 4
46.969 20
47.958 16
48.406 14
49.78 12
50.304 6
50.733 6
51.258 6
51.473 8
52.624 4
52.937 25
53.515 8
5441 8
55.114 4
56.137 6
56.602 6
57.436 6
57.559 4
59.51 12
60.381 4
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APPENDIX E

SURGICAL PATHOLOGY REPORT
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ANI3414605

1l

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-002 Age: 0 HH: 0 ANIZ414605
Hospital: amJsnWanauaziasmans  Doctor:  Hospital Lab Ho:

#_9861-3414605Ax40.PG

#_9862-3414605Ax40. PG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild foreign body reaction and some changes as followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = absent

3. dystrophic calcification in the ceramic body = absent

4. displacement of ceramic components in to surrounding host tissue = present
HOTE: Foreign by reaction grading

grade | (1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll (3+) = presence of some epithelioid or large size multinucleated foreign
body giant cells.

38999 Other

d: 17102014 P 12-10-2014 10:35:45
K i

Or.
Ontine-Approved by K T t MD FRCPath

eifbmen 3 Tnenclos b crnssasnem 3/37 ooesidin wowizBod o.dies o.rluihoi 50200 Tel 053-814476 Fax.053-904368 095-6899339
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ANIZ414606

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-007 Age: O HH: 0 AHIZ414606
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_FB64- 34146064040 PG

#_FB65-34146064x40 PG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing moderate foreign body reaction and some changes as followed

1. foreign body reaction = 2+
2. cellular infiltration into the ceramic body = absent
1. dystrophic calcification in the ceramic body = absent

4. displacement of ceramic components in to surrounding host tissue = present

NOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il {2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

Recelved: 17103014 Reported: 23-10-2014 13:47:04
Fathologlst: Or. Eamthomn Thamgrasert Consultant
Ondine-Appresed by K n Thamprasert M0 FRCFath

sk 3 Tnlus e cranisasren 3037 i worsiod o.dios w.oBuihed 50200 Tel 055-814476 Fax.053-34368 035-6899339
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ANI3414607

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-014  Age: 0 HN:0  ANIZ414607
Hospital: Amisnianauaziasmans  Doctor:  Hospital Lab Ho:

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing moderate foreign body reaction and some changes as followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body = absent

#_9866-3414607Ax40.°G

3. dystrophic calcification in the ceramic body = absent
4. displacement of ceramic components in to surrounding host tissue = absent
HOTE: Foreign boby reaction grading

grade | (1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade Ill (3+) = presence of some epithelioid or large size multinucleated foreign
body giant cells.

38999 Other

d: 17-10-2014 P 23102014 13:47:09
C

Pathologist: Dr. K. -
Ontine-Approved by Kamthorn Thamprasert MD FRCPath
eidbomen 3 Trenclos b cranssasnem 3/37 o esidin owizBod 0.d%04 o.fluihoi 50200 Tel 053-814476 Fax.053-904368 095-6899339

1l
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ANI3414508

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-021 Age: O HH: 0 AHIZ4144608
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_F567-3414808Ax40.JPG
5 . e

I e ow
€
#_5568-3414508Ax40. PG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body = absent

1. dystrophic calcification in the ceramic body = absent

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

38995 Other

Recelved: 17103014 Reported: 13-10-2014 13247113
Fathologlst: Or. Eamthomn Thamgrasert Consultant:
Ondine-Appresed by K n Thamprasert M0 FRCFath

sk 3 Tnlus e cranisasren 3037 i worsiod o.dios w.oBuihed 50200 Tel 055-814476 Fax.053-34368 035-6899339
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ANI34145609

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: ZR-030 Age: O HH: 0 AHIZ414609
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_0108-3414603=40_JPG

#_0103-3414603=40_JPG

#_0110-3414603=40_JPG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = absent

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

Recetved: 17-10-3H4 Reported: F3-10-20H4 13:47:19

ailiikmanr B e luaTad vranisa sz 3057 oewdn wowcBal o.dies .rBudbhad 50200 TeL055-814476 Fax.053-304368 095-6599359
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ANIZ414510

SURGICAL PATHOLOGY REPORT

Operation Date: IR-045 Age: O HH: 0 AHIZ414610
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_7569-341461 0Ax40.JPG

F_FETD-34146104x40 PG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing moderate foreign body reaction and some changes as followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body = present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrounding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

38995 Other

#_FET1-341 461 040 PG
#_SETT-341 461 04D PG
#_9ETF- 341451040 PG

Recetved: 17-10-30H4 Reported: T3-10-20H4 13:47:23

F gist: Or. K m Thamg [/
Ondine-Apf d by K m Thamg t M FRCFath
TRETAC T TR T LTI BB 3057 NS HET A AR B, 9704 .08 el 50200 Tel (55-B14476 Fax. 053-2H368 095-6877537

lannl
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ANI3414611

1l

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-090 Age: 0 HN:0 ANIZ414611
Hospital: Amisnianauaziasmans  Doctor:  Hospital Lab Ho:

#_9875-3414611x40.0PG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate/severe foreign body reaction and some changes as
followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = absent

3. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrounding host tissue = absent
HOTE: Foreign boby reaction grading

grade | (1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll (2+) = presence of some epithelioid or large size multinucleated foreign
body giant cells.

38995 Other

d: 17-10-2014 P 18-10-2014 10:37:36
C

Pathologist: Dr. K

Ontine-Approved by Kamthorn Thamerasert MD FRCPath

eidbomen 3 Trenclos b cranssasnem 3/37 o esidin owizBod 0.d%04 o.fluihoi 50200 Tel 053-814476 Fax.053-904368 095-6899339
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ANI3414612

SURGICAL PATHOLOGY REPORT

Operation Date: 3R-180 Age: 0 HN:0 ANI3414612
Hospital: Amisnanauaziasmans  Doctor:  Hospital Lab Ho:

#_9876-34146124x40.0PC

#_9877-34146124x40.9PG

#_5878-3414612Ax40.09G

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild foreign body reaction and some changes as followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = absent

3. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrounding host tissue = absent
HOTE: Foreign boby reaction grading

grade | (1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade Ill (3+) = presence of some epithelioid or large size multinucleated foreign
body giant cells.

38999 Other

d: 17102014 Rep 25102014 13:47:29
Pathologist: Or. K - [2
Ontine-Approved by Thamprasert MD FRCPath

1l

eidbomen 3 Trenclos b cranssasnem 3/37 o esidin owizBod 0.d%04 o.fluihoi 50200 Tel 053-814476 Fax.053-904368 095-6899339
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ANIZ415944

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: 5R-003 Age: O HH: 0 AHIZ415944
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

EFFBM-HIEH'IHD.JFG

#_FB80-3415944x10LJPG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = absent

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

Recelved: 12112014 Reported: 12-11.2014 114119
Fathologlst: Or. Eamthomn Thamgrasert Consultant

Onding-&pprewed by K n Thamgrasert M FRCFath

sk 3 Tnlus e cranisasren 3037 i worsiod o.dios w.oBuihed 50200 Tel 055-814476 Fax.053-34368 035-6899339
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ANIZ415945

SURGICAL PATHOLOGY REPORT

Operation Date: SR-007 Age: O HH: 0 AHIZ415945
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_FB81-3415945x10.JPG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 1+

2. cellular infiltration into the ceramic body = present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

38995 Other
Recetved: 12-11-3044 Reported: 12-11-204 14:14:42
F gist: Or. K m Thamg [/
Ondine-Apf d by K m Thamg t M FRCFath
TRETAC T TR T LTI BB 3057 NS HET A AR B, 9704 .08 el 50200 Tel (55-B14476 Fax. 053-2H368 095-6877537

lannl
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ANIZ4159445

SURGICAL PATHOLOGY REPORT

Operation Date: SR-014 Age: O HH: 0 AHIZ415946
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

" 1. foreign body reaction = 2+
LW el - - -
# FBET-341594540LIPG 2. cellular infiltration into the ceramic body =present

' ; 1. dystrophic calcification in the ceramic body = present
; 4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading
grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts
grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells
grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

#_FBE7-3415945m 40 PG
, PRy & PF

A

it 4|

R

#9091 -341 5945 10.IPG
Recetved: 12-11-3044 Reported: 12-11-2004 14:14:59

ailiikmanr B e luaTad vranisa sz 3057 oewdn wowcBal o.dies .rBudbhad 50200 TeL055-814476 Fax.053-304368 095-6599359

lannl

133



ANIZ415947

SURGICAL PATHOLOGY REPORT

Operation Date: 5R-021 Age: 3 HH: 0  ANIZ415947
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body =present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

38995 Other
#_IB9E-3415947 x40 JPG
Recetved: 12-11-3044 Reported: 12-11-204 14:15:09
F gist: Dr. K m Thamg o
Ondine-Apf d by K m Thamg t M FRCFath
TRETAC T TR T LTI BB 3057 NS HET A AR B, 9704 .08 el 50200 Tel (55-B14476 Fax. 053-2H368 095-6877537

lannl

134



ANIZ415948

SURGICAL PATHOLOGY REPORT

Operation Date: 5R-030 Age: O HH: 0 AHIZ415948
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body = present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

#_7301-3415948x40.JPG

Recetved: 12-11-2004 Reported: 12-11-2004 121517
F . K i Th G

.
Onding-&pprewed by K m Th t MD FRCFath

sk 3 Tnlus e cranisasren 3037 i worsiod o.dios w.oBuihed 50200 Tel 055-814476 Fax.053-34368 035-6899339

lannl
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ANIZ415940

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: SR-045 Age: O HH: 0 AHIZ415949
Hospital: aAmfananduaziasnans  Doctor:  Hospital Lab Ho:

#_F907-3415943=40LJPG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 3+

2. cellular infiltration into the ceramic body = present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.

389%% Other

Recetved: 12-11-2014 Reported: 12-11.2004 1&15:27
F . K i Th G

.
Onding-&pprewed by K m Th t MD FRCFath

sk 3 Tnlus e cranisasren 3037 i worsiod o.dios w.oBuihed 50200 Tel 055-814476 Fax.053-34368 035-6899339
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AMNI3I415950

SURGICAL PATHOLOGY REPORT

Operation Date: SR-090 Age: O HH: 0 ANIZ415950
Hospital: amJwanauas awmans Doctor: Hospital Lab Ho:

MICROSCOPIC DESCRIFTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mildfmoderate M severe foreign body reaction and some changes as
followed

1. foreign body reaction = 3+

2. cellular infiltration into the ceramic body =present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surmounding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infilbration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelicid cells with or without small size of
monocytoid foreign body giant cells

grade Il (2+) = presence of some epithelicid or large size multinucleated foreign
body giant cells.

18955 Other

Eecetved: 12-11-3014 Reported: 12-11-2004 1&15:36
F Dr. K n Tt [«
lbry K n Tt t MO FRCFaih

wilikmar BT BT caintsasmsma 337 noewin aowclal o.dies o.cBudhed 50200 TeL053-B14476 Fax.053-304368 0956595357

lawnl
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ANIE415951

lannl

SURGICAL PATHOLOGY REPORT

Operation Date: 5R-180 Age: O HH: 0 AHIZ415951
Hospital: aAmJsndanauazfasmnans  Doctor:  Hospital Lab Ho:

#_7913-3415951=40LJPG

#_7920-3415951=40LJPG

MICROSCOPIC DESCRIPTION:

The sections present fragments of ceramic body with walling off fibroadipose
tissue showing mild/moderate /severe foreign body reaction and some changes as
followed

1. foreign body reaction = 2+

2. cellular infiltration into the ceramic body = present

1. dystrophic calcification in the ceramic body = present

4. displacement of ceramic components in to surrcunding host tissue = present
HOTE: Foreign boby reaction grading

grade | {1+)= mild mixed cellular inflammatory infiltration and presence of
fibroblasts

grade Il (2+) = presence of minimal epithelioid cells with or without small size of
monocytoid foreign body giant cells

grade lll {3+) = pressnce of some epithelioid or large size multinucleated foreign
body giant cells.
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APPENDIX F

Certificate of Approval For Use of Animals

Certificate of Approval
For Use of Animals
Faculty of Medicine, Chiang Mai University

Protocol Number: 08/2549

Title of project: Processing and Characterization of Cow Bone for
2 Human Bone Graft Substitute

Principal investigator: Associate Professor Sittiporn Punyanitya, M.D

Affiliation: Department of Surgery

The Faculty of Medicine, Chiang Mai University, supported by the
results of Animal Ethics committee review in the meeting  4/2549  dated
26 June 2006 that the use of animals in the project conforms with international
and national guidelines for ethical conduct on the care and use of animals,
Hereby approves the research proposal to be conducted under its
proposed scheme. The approval is effective from 26 June 2006

LY Moakee 4 i uldde
Nimit Morakote, Ph.D Supot Wudhikarn, M.D.
Associate Professor Professor

Chair Dean
Date...20. dune 2006 Date......\}..,i".*.'ﬂ.j....z.‘?.o. ¢
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