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Changes of Strength and Stiffness of Freeze-Dried Bovine Cortical Bone according to
Rehydration Time in Electrolyte Solution

Nam-Soo Kim, Se-Ung Jang, Heui-Eun Kim, In-Seong Jeong*, Sung-Jin Choi and In-Hyuk Choi'

Collage of Veterinary Medicine, Chonbuk National University
Collage of Veterinary Medicine, Kunkook University™

Abstract : Transplanted cortical bone grafts of freeze-dried bones also function as sustaining for defected bones, however,
it has less strength and is fragile without rehydration. In this study, strength and stiffness of freeze-dried bone from
bovine cortical bones were evaluated by three point bending test according to different time frames such as rehydration
times of 0.5, 3, 6, 12 and 24 hrs in electrolyte solution and was compared with those of frozen bones. The strength
and stiffness of frozen bone were 264.4%36.7 MPa, 17.0£ 1.5 GPa, respectively. The strength and stiffness of freeze-
dried bone which fat was removed by treatments of chloroform-methanol solutions for 6 days, then was freeze-dried
at -80°C and sterilized with ethylene oxide gas, were 224.9127.6 MPa, 19.2+ 2.8 GPa, respectively. The strength and
stiffness of feeze-dried bone were decreased 15.0% and increased 13.2% than these of frozen bone, respectively. The
strength and stiffness of freeze-dried bone rehydrated for 6 hrs were restored to 96.0% strength and 99.2% stiffness
of frozen bone. The rehydration time of freeze-dried bone which had the highest strength and stiffness was six hours
and three hours, respectively. The results of the mathematica program for the variation of the strength and stiffness showed
3 hours and 30 minutes of rehydration time in electrolyte solution for the best condition in the strength and stiffness

which was adequate to treat freeze-dried cortical bone.
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Fig 1. Aapparatus for three point bending test of specimens
(Model no. 4467, INSTRON CO., USA)
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Fig 2. Changes of strength according to rehydration time
% : significant difference from raw bone, p<0.05;
A : significant difference from freeze-dried bone, p<0.05
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Fig 3. Changes of stiffness according to rehydration time
* significant difference from raw bone, p<0.05
A : significant difference from freeze-dried bone, p<0.05
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Fig 4. Changes of hydrated rate according to rehydration time
% : Significant difference from frozen bone, p<0.05

Strength®} stiffness?| HElE &+
Strength®} stiffness= ©912] 2jo|7t A7) W&ol F44
2 5 AsE HAAIZ w2 strengths} stiffness] HEHS:
22X 2213 E AR HElge Fadzd 39 =
BAE 7IE0R sl & Aot o8] dgel 24
o gz & 2317 3= Aol strength® stiffness
9 F 2L FFANE F UL Aotk wE F 2x0]
AHZ317] $913F]  mathematica
program®] 3%} spline HIFHE AMgsI9lon 1 Aas
graphol] Vehd Bpeb 2ok (Fig 5) o] 2olM strength 9+
stiffness®] RHbeE XA, & F 2708 22T & d= 3K
A7 3AZF 30802 e e o)ml9] strengths 243.9
MPac]™] stiffness= 21.5 GPa°] ]t}

a2
WL
rlo
e
&
lo
i
by
>
N
N
lo
>
>,
(N
o

1]

a

AUZY swength® WEATIE AelEel i Bl of
2 Holrk Yo o] Frkgel Wt shgom g o



EAAZE Ao XDZolA] Zeha-gohe] ARzl ulE Strength$} Stiffness & H3} 485

Percent

(%)
Strength
15
.
AW . .
) w0 15 20
—, Time(hour)

-15 Stiffness \

-25 b

Fig 5. Curved line of change rate of strength and stiffness
according to rehydrtion time.
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