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AN EXPERIMENTAL STUDY ON THE FREEZE-DRIED BONE
OF MAXILLA AND MANDIBLE IN KOREANS
1. A microbiologic study of the sterility on the fresh-frozen and
freeze-dried bone of human
In-Woong Um
Department of Oral and Maxillofacial Surgery,
School of Dentistry, Wonkwang University
To determine the sterility of the prepared allogeneic bone of 'the human, culture of the allografts prior

to tmplantation was performed on the fresh-frozen and freeze-dried bone.

Before the use of adografts to the patients, it must be confirmed about the stredlity, cellular cytotox

immune reaction, and osteoinductive potential as a biomaterials.

icily,

Oral and maxillofacial surgeons demand for allograft bone will be increased in the future. Wonkwang
Bone Bank attempted to meet this demand, has performed series of experimental study on the allograft
bone of the Koreans to evaluate the physical and chemical suitability of the bone since the surgeons applica-

tions will have broadened from benign cystic lesions to fracture malunions and non-unions, large segm

defects, and whole-bone allografts after tumor surgery.
The results oblained were as follows :

1. Freeze-drying(FD) only showed some bactericidal effects of the normal and osteo bone but in

of performing EQO gas sterilization, the FD effects was not cleay.

2. The fact that FD has little effect than the EO gas sterilization on normal bone postulated tha
presence of microbiota may be due to an operation and bone processing procedure.

3. FD and EO gas sterilization had a vemarkable effect on the osteo bone.

4. The sterilization effect were EO gas, Freeze-drying, Fresh-Frozen with descending ovder. But all stert

tion method were not complete to preserve and implant allograft bone.

We are now performing further continuous study on the radiation and chemical sterilization proce,

to make a more safe and complete allograft bone.

ental

rases

t the

liza-

ure

EES 1914 BEFAY eI FAGY AFTE FA4] FdT

405

240 ste] AT




.M B

At F4ET Bolad e HEY uigh B
A7 AEHo] UM A7p FAE oY thE F
Fol Fol4nt} O 440 YFEHUAL, ol &
A Ao Ae] Aolole FHAM L (osteogenic
cells) 9] FFRA oz LdeiA Slrh

oo wha] A A7F HAF o)A PP
At FXRF HZFANAM ] LS METEY==
oA ek gl

B&F o4& (Homologous grafts, Allografts, Al-
logeneic grafts) &2 F9] th& 7HAA Zo] &
3z AozH, o e fHFem MR thaY]
gEo), JAHE Fol7] Y5t oejrtA e A E
a83MA 2o, ofd gt AETA] 2AE "o
S 2EARAR) 7] A9 ol Slrh.

AA7+E o]2o](Autogenous bone grafts) =
A % (osteogenic cel) & AFsled] wsia &
o]} (Allogeneic bone graft) & %2 22 28314
EFX A EFRHEY vdd 23 4FE ATY
Molt}, (Hard tissue matrix for the inductive phase
of bone healing) WetA &5 FFTE ©]4 Ao
FPA I3 £ Qe dad .48S F
Hetojolrl sleg 3o AL FHE 52 o
2o] g uie Fad et "o

1967'd Ollier”} ¥% HA7t &9 HEJ FL2
A Ao 2ug oz g WE(Deep-
Freezing) @ W% Z=x(Freeze-Drying, Lyophiliza-
tion) & E%:]4]F (non-viable, but biologically use-
fuld 8 BED A7 AR 7 £ WHeE
g AREEs glehe,

¥4 %(Freeze-Drying, Lyophilization) 8} @&
%A (Deep-Freezing) & FEAY RdloA] Fo]4
g48 ARAIIE Her dEld da FH
ARZE TF VA FE 74 2do)A A
Aol JEMIA @ Aoz FEEAY. &, %
9] subcellular particle™ A X Y&4-& vaA|
7171 W) =9 AR wEg FAA7AR
Fol4lo] Bagh X +2x22(Bone matrix)
BESE Aog dEA Qe

BEF o) A3 Al YA (Humoral immu-

nity) 3 A1 XA (cell mediated immunity) HIWHS-

¥
B

3
=

i ox

2
5

406

o] 2% AL 39 o|F AX XA FU(cell sur-
face antigen)2 -3 AE9 FPHeo] Fasht
(HLA) & thapst Al 2k =39 E34 017
g2 EHAZR A7 Fol= IV]|E 9 oy giol
Y 6s-g dodA gevt AlEdE § |9
kg0l FolAxm FHEE oA dHEHER], E
g o]¥ wkge] AdR Id A0 ditde
urER w7k A9 gldn AP,

Friendlaender 59 23ld EAAZ:= 9 &
A3E FA2A71E AR ol o] tiaA=
2e-5 A Bi3e Aoz ddA oy gad
o8 F94E AAe Fdda P,

AN A AF T T FE Y 2 JL, ofd
F dom o] A% A5 AFH FIMER A%
o] PHole} sk, A T FEdA
AFHE Folzt srgtE Fdold, 9 ¥W T
E7 F&F3he ZE &9 g AT $H¢ 5%
Ao AZo] Yasin Bg A7} ohd ol F$
WAL 2AH1~3.5mrad)Y, ethylene oxides-¢)
&% WPy o] Ba3l, old ME A% FARAT
318} 2549 Fo F4d g Y £Hx 4
#olz} 3ot

AzFEE A Il F&8e] i AN
o 2 oI F JH o] FFIolo) U =87}
HAE S/ A U], FR}e)A FE¢ it
& FF oHEIR AN fsto YFdgn
T3 WA 49, 22 2 45y 8
QA AAG st dEFE o WE, ¥E AF
2 EO7t: A£5E AAE 2l digle 3714 2
71 wirE AAl, 59 &8 2 $FE Ay
gozy e WE 2 T2 Az 4% 59
FEA AATR - 3tES FF5F ol4HoRg
A Ve dgk AHE whasaat sk

=1}

I, oAy =

i3

N2

1. oot

AFoista Pt o] AT BFAF 3
B 34 4 399 daA $e3A-E AIDSS Hpa-
titis virus Screenings 3 3 F&FAA AAE
SR AFTE AT AAT F& TR B
do] =&FA & 9 FIYPE AT L=



ELICipa

2. =22 Az

&AM TF NFEZ AAY F& 38 oA
Adez NEF 28 2 s dxde zﬂﬂﬂ
e, —70CY WAL WE B#Es, 4 F
1 =719 200041 3070 FHo 2 vk D}—
23 AL WE A% % EO gas &5 AN 3.

7} 29 P FAE 1.5118¢°1th.

3. Ee

—54C, vacuum3lolA 23le] ZHH overnight
freeze-dryingS AAIBFAL drying bottleE parafilm
o2 gl Ao AFAHE FAA

SAT

4, AExo| MF
259 AAET 357y EF9ES A4 i
¥ 5(Deep-Freezing : F)#, 3% 22 (Freeze-Dry-
ing : FD)8}aL 17} o} f-§ M A& ¢3HAY EO gas
AE%& 8oJ(Ethylene Oxide : EQ) T2 & ¥

anT=

A& HAsith

5. S7|MMT i X SHA)

WE BA E YT A2F o F- Y AR E A ¥
Z3F, FD) W% 2# ¥ 3% AT E0 gas &
=% Z(F.EOQ, FD.EQ)& 2ml9) 2% % pre-redu-
ced Ringr¥jol) %71 ¥, Vortex mixer(Vision, Seoul,
Korea) 6033t 4101A, 37C AguidrlolAl omé
2] Ringrioll 1091% XA A} FHEs M EE 100
microliter® e & v]Hg wjzo Zo} uj FstA
o (3¢, 79)

6. UMM Y A SH(AN)

YR ¥ YEAR F ol AR E 5HA &L
Z3(F.FD) ¥5R2# 2 YF JZXFEO gas &5%
Z(F.EOQ, FD.E0) & 2mé2] 4£%% pre-reduced Ri-
ngerd ol %71 ¥, Vortex mixer(Vision, Seoul, Ko-
rea) & 603237+ 401A, 80% N, 10% H, ¥ 10%
COZ 8 37C A w71 9ml2] Ringer
Aol 10014 BAAAT}. M3 Al ZE 100microli-
ter®d Ae] 2 v Ae WA o] Zo} v Fatsict. (3,
79)

407

A

[~ Rima |

m, o4+
1. & XM HAst =2
EO&ES 3A &2 FDAM &714 ¥ 714

Aol AA £ AT E0LES ¢ FAMe

FDolA FRU} €2 3714 4 A714Te] &4

‘ﬁq(Table 1.

279 JAFME EO gashEo] EF
iﬂ}g el ¥E dxe HAgo]

Aoz Jeygth (Fig 1,2,3)

i

p=
=1
i
i

Z2=of BixjoliA &5t
FA9Jr F.AnlA ¥]9F& 7$-7} FD.A$ FD.An
oA wjeksr A9 Hrl g Awe] EHIAUrh
F.A.EO$} F.An EO°lA ul%¥% 797} FD.A.
EO$} FD. An. EOoll A} Wl st A $-B} F& Algol
B gtk

i §
=

Table I. Number of cultivable Aerobic(A) and
anaerobic(An) microbiota in bone from the patients
with orthognathic surgery.(CFU)

Frozen Freeze-dried

bone(F) bone(FD)
Aerobic(A)  16.00+ 7.84 3.7542.50
Anaerobic

46.25+26.53 6.25+6.25

(An)
A.EO 0.75+ 0.75 3.25+2.93
An. EO 0.00+ 0.00 4.50+3.84
EO : Ethylene gas sterilization Mean+SD

CFU : Colony forming unit.

Fig. 1. Resuit of normal bone from sinus wall (F.FD4)
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Normal bone
F:Deep-Frozen, FD:Freeze-Dried

A:Aerobe. An:Anserobe, EQ:Ethylene oxide



Fig. 2. Result of normal bone from angle (F.FD7)

Normal bone

F:Deep—Frozen, fO:Freere-Dried,
A:Aerobe,An:Anacrobe, EQ:Ethylene oxide

Fig. 3. Result of normal bone from angle (F.FD13)

Normal bone
F:Deep-Frozen, FD:Freeze-Dried
A:Aerobe, An:Anaerobe, EO: Ethylene oxide
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Table II. Number of cultivable Aerobic(A) and
anaerobic(An) microbiota in bone from the patients
with osteomyelitis(CFU).

Frozen Freeze-dried

bone(F) bone(FD)
Aerobic(A)  6.67+2.40 4.33:£0.88
Anaerobic

833.33+166.67  81.33+69.62

(Ah)
A EO 0.33+0.33 43.33+0.88
An EQ 0+0.00 0.67+2.40
EO ! Ethylene gas sterilization Mean4-SD

CFU : Colony forming unit,
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Fig. 4. Result ot osteo bone from symphysis (F.FD1)

Osteo bone
F:Deep-Frozen, FO:Freeze-Dried

A:Aerabe, An: Anserobe, EO:Ethylene oxide

Ffg. 5. Result of osteo bone from angle (F.FD12)
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Osteo bone

f: Desp-Frozen, FO: Freeze-Dried,
A:Aerobe. An:Anaerobe, EOQ:Ethylene oxide

Fig. 6. Result of osteo bone from angle (F.FD18)

Osteo bone

F: Deep-Frozen, FD: Freeze-Dried,
A:Aerobe, An:Anaerobe, EOQ:Ethylene Oxide
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Table . Comparison of microbiota between the
normal and osteo hone according to freezing and
freez-drying.

Freezing Freeze-Drying
Normal Osteo Normal Osteo
F.A > FD.A <
F.An < FD. An <
F.A EO > FD.A.EO <
F.An.EO < FD.An.EO >
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