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ABSTRACT

Bone is a hierarchically structured composite material which has been well studied by the materials engineering com-
munity because of its unique structure and mechanical properties. Bone is alaminated organic-inorganic composite com-
posed of primarily hydroxyapatite, collagen and water. The main mineral that gives bone’'s hardness is calcium phos-
phate, which is also known as hydroxyapatite. Light microscopy (LM) and transmission electron microscopy (TEM) were
used to study the structure of femurs from chicken and rabbit. The elemental analysis was used to search variation in the
distribution of calcium, potassium and oxygen in the femur. Current investigation focused on two structural scales: micro
scale (arrangement of compact bone) and nano scale (collagen fibril and apatite crystals). At micro scale, distinct
difference was found in microstructures of chicken femur and rabbit femur. At nano scale, we analyzed the shape and
size of apatite crystals and the arrangement of collagen fibril. Consequently, femurs of chicken and rabbit had very
similar chemical property and structures at nano scale despite of their different species.
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Fig. 1. Light microscope images: (a) and (b) rabbit femur; (c) and (d) chicken femur. Circles indicate differences in osteons between rabbit and

chicken femurs.
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Fig. 2. Bar graphs showing TEM-EDS data of rabbit femur (a) and
chicken femur (b). Ten different points were analyzed from each

specimen.
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Fig. 3. Powder XRD data of rabbit femur (a) and chicken femur powder (b). Red lines indicate the calculated XRD intensities of hydroxyapatite

planes.

(112), (300)= o] AR R3o] 71 78 AN A=
ol 7dle) (310), (222), (213), (004) 2] A S0
3174711 e A gl & 4 AN Axan A

QA A=A E XRD ARE wEtow 7}

X
=

=
=

—

a2 mlo it fe
2

2

141‘&%}5% 4 Asiek
Al A YRR o] Folx §l7] wEel 1
5o 8§28 FE-TEMS o] 83le] olnxs aslyl

37, UT A1 9] A% energy filter2 E3}e] AR "=s 2
Ao f2l3t EF-TEME o] 83te] AlHE FEs1H £7)
9} gro] EF EuA|HS TEM FAJeptoz HkS o
Fig. 4@<} 4(c)ellx B wlel zro] <F 200nme} 100 nm

o 2ol chire] 47 BAHT 2 Z2b Alolel )
A% 57149 HAp: AAEAEE S FalA TebE e
9 Fig. 4b)2} )] 2 48elA HApe] (002)m3} (004)
W) Fgo] A%E Ae] ohd ol vepde
2 9leh HApS] B2H2 Peyme] c&-& we} 4= 54
% (screw axis) W] (0013} (003)=Ie] FAe] ol

A e Aw EAA oI,

£ HAHES 99 AR ML veh
A E3e Hol= whd (002)w} (004)HT =

e e ok SRR el A
A4 HAp7E Fu3de) by (helix) 7

b

4¥e
n}

%

o

131
o)

712 2

ﬂllf“ r¥~ >“‘ r[r



Kim CY et al. : Microstructures of Rabbit and Chicken Femurs 159

o]
004

-\\“\_\
112,211, 300

004 —
112, 211, 300~s

002 ﬁ

s

Fig. 4. Bright field TEM images and electron diffraction patterns
from the powder samples: (a) and (b) rabbit femur; (c) and (d) chic-
ken femur. Circles indicate the areas observed by the selected area
aperture.
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Fig. 5. Bright field TEM images and electron diffraction patterns from the UT samples: (a) and (b) rabbit femur; (c) and (d) chicken femur.

Circlesindicate the areas observed by the selected area aperture.
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Fig. 6. Electron diffraction patterns obtained by tilting the sample along the x or y direction of EF-TEM: (a) and (b) rabbit femur; (c) and (d)
chicken femur. Circles indicate major changes in electron diffraction patterns by the tilting experiments.
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Fig. 7. Intensity profiles of electron diffraction patterns; (a) and (b) rabbit femur; (c) and (d) chicken femur. () and (c) graphs are results of the
x-tilting; (b) and (d) graphs are results of the y-tilting.
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