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I A o AAZZ o]F &7] & o]F WY HFES AF
FT Ao QA x4, o] £7] (human tissue, transfer container)
FRATIB AU Aot n FATHIA | 4 W A
bilnabd Eds 2008.6.16.~2009.4.30.
& HZATER
AAxAS B} bt fAHY FHS Aste] AW, A B By B e ofF &7 9 o)F W X
3 A
¢ 478 2 9y
O9=m=/hel olF &7 AF, olF W 5o AHE ZAlSte] S-guete] AA] she o)F &7] H ofF Wy A
Oy = duEde AW 24m, 53, 953, AFa/dihe AA4ste] ol §719 Az 38 3 52 24de §
g glstal B olF &7]ol didt x5 AT
- 2 1.5 4-11% 24 (freeze-dried tissue): M, T4 3] (acellular dermal matrix), %=t

2.7 ZZ(refrigerating tissue): 5F, I 4-(glycerol preserved skin),
AA =, T, AR ), )
3. 9% ZZ(deep frozen tissue): W], WHAA A&, A A=, 7, Ao, 33 (cryopreserved skin)
45242 Y5 Z2(cryopreserved tissue/ ultr-low frozen tissue): 417 F2, F2, A
- 9= 22238 (LifeCell- Branchburg, New Jersey, USA; University of Miami Tissue Bank- Miami, Florida, USA,, Allosource-
Centennial, Colorado, USA, EuroSkinBank, Beverwijk, Netherlands)ollA] 29 =2 &5 A A3, AFH dof, A
g % &7, BE TEA), 88 @A dF
- o 2ASFA AA 24 AN 24 F A

| A
- S 2 edelA] 24 $5A] AT £F 87, my PAEA), 8 FA AT

& 198 R 28t

[<le}
OQAZA olF 71 X ol Wy EZs ATE Falol slolseeld vhlstn 4 24 qlN FuHES Fu
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1.2~E] & (styrofoam) &7]7} F77} =1}, Apo]=7}t
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Summary
Title of Project Study for standardization of transfer container and methods of the human tissue
Key Words human tissue, transfer container
Institute Eulji University Project Leader Byoung-Suck Kim
Project Period 2008.6.16. ~ 2009.4.30.

@ Goals for this Study
This is a study regarding the standardization of transportation containers and methods that are classified by tissue

characteristics and processing techniques in order to supply human tissue more safely and hygienically.

& Materials & Methods

OThis study explores how international (e.g., U.S.,Europe)transportation container’s validation and method etc.,and
develop transportation container and method fits for Korean environment.
OThis study explores experiment of transportation container’s safety and accessible limit with selected representative
samples (i.e., bone, rib cartilage, skin, heart valves/vessels) of each storage condition.
- Tissue Type: 1.freeze-dried tissues: bone, acellular dermal matrix, amniotic membrane
2.refrigerating tissues: rib cartilage, glycerol preserved skin,
raw materials(bone, skin, heart valve, artery, vein)
3.deep frozen tissues: bone, meniscus, articular cartilage, tendon, ligament, cryopreserved skin
4.cryopreserved tissues/ ultr-low frozen tissues: heart valve, artery, vein
- This study explores inspection of transportation system from foreign tissue banks (Allosource: Centennial, Colorado,
USA, Community Tissue Service: Dayton, Ohio, USA, or MTF: Edison, Pennsylvania, USA), their vulnerable
points, safe transportation container, storage condition and accessible limit.
- The inspection of Korean tissue bank's transportation systems and the analysis of their vulnerable points regarding
human tissue distribution steps through the ports of Busan or Jeju.
- We studied transportation containers, storage methods (conditions), and acceptable limitations when transporting
human tissue by Korean tissue banks.

Expectation Outcome and Utilization Plan

OWe hope to increase the safety and efficiency of human tissue distribution through a study of the standardization
of the transportation containers and methods where tissue banks do not standardize.
OWe hope to prepare guideline of human tissue transportation through a standardization study and publicize to

tissue banks.

OWe wish to promote the nation's welfare and maintain, by assurance, the safety of human tissue distribution.




Opinion of Project Manager

1.Human tissue was processed differently among the tissue banks even though the
type of tissue is the same. Thus, the study was grouped in a) normal,
room temperature, b) refrigeration c¢) frozen and d) deep frozen
storage tissue.

2.When cooling agents were not needed, the study was limited to wet ice, dry

Scope ice, and liquid nitrogen.

3.Transportation containers were limited to Styrofoam and dry shipper.

4.The environment selected was one week in fall, winter and summer randomly.

S5In order to keep a uniform experiment, this was performed by a single
researcher in single location

1.Standardized Styrofoam containers with the same volume and various thicknesses
were not available. As a result, Styrofoam containers of various
thicknesses and volumes of were used.

Limitation 2.Various different environmental conditions were not tested, nor were a select

week tested from each of the various seasons.
3.Elevation variation experimentation was limited due to the volatile nature (i.e.

potential to explode) of dry ice or liquid nitrogen.

Direction For
Citation

1.Caution may apply to expiration date change of raw or intermediate materials
when a postmortem of the donor’s death time is unknown, or the human
tissue transportation temperature is out of range for a moment.

2.The thickness and elaboration of Styrofoam containers are not consistent.
Thus, efficiency may change if it is not from the same batch and

manufacturer.

Supervisory Office

KFDA Cell and Tissue Engineering Products Team (8 02 - 389 - 1894)
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, A, A, dA, 718 AR AlE
F(styrofoam) &71¢ =7], FA o] °o|F HF
dloFst &% (-40°C EE -70°C)dl wz} thEw, o]
o EAlst= Wl F77F 29 So= £7], <A
23 5)HI, FAE T i\.E]E_—"TL—(styrofoam) 8719] =
E3 5 FA obF Fast, A Btk FPI AEE K X
sHAl eSS & F e, olF 25 HFsY] A% =4
2 AE7E e, g o]F o|Fste Yl IAtelx HEgk 7
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2-12.AHE 99 2 AEV AA 39 &F

DANA AE7E glof: SAWY A Al oA
(2008.6.28. F.2.9)

A2 AEs} B9l exHe ATE Al 3o
(2008.11.8. E Q<)

NAAF AR89 Al A]HFO] Q. teamwork room (2009.3.20. 5 8 )

HA1AF 374 3] AR ¥Fe] 2 trust room (2009.4.6. € 2 Y)
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2-1-3-1. Q1A =& F YA S (unprocessed tissue)?] R &= E {37
713

)ZZF A ZZ)(musculo-skeletal tissue): wet ice

OF=27): 39 ol processing A} freezing & 5

@=3d x#: 54 ol processing 3P freezing & A
2)5 <A E(costal cartilage): 1~10°C E3 (8 711t 96A17h
DN EAA ZF (cardiovascular tissue): wet ice == 1~10°C H. 343} ¢]

olFstal, A Y A|gbo] 48A1%F olulddl 7t A gh
4)T] 7—‘1( kin tissue)

(FFa7Izk 149, AA =271 4Ae JF nx] n3h
@10°C Kt} =& 2w oA 247F o)A &4

5)% 9 Z 2] (amniotic membrane): 1~10°C H 33}o] o]%
2-1-3-2. A 27 F LA (processed tissue)] B 2= 2
2 Az =2-=Z7 Z 2 (freeze-dried musculo-skeletal
DO&Z2 AZ-FAF EF(vacuum): A =% H
(48°C ©]3&}: 120°F) (& 717k 54)

Q%52 AZ-peel pack TF: AU 2% B
(48°C ©]3}: 120°F) (Fra 7]zt 39d)

D)AA A Z-ZF A (fresh frozen musculo-skeletal tissue)
QX FAZEZFA): -40°C olst BT (F&E 717 59)
QAA BAZZEA): -20°C~-40°Coll A 671 m vk Al B

S 40°colst 2 (& 7Rk 59
@AM FAEEAA): -20°C o4 = 7]
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SIS ZF(costal cartilage)
DAY AETF B# 582 >0~10°C (P2 k)

@AY AT BE 5AF: <0°C " H) = #H7]
)AL T2 A8 HA(ultra-low cardiovascular tissue)
O=AL Ad@A =4 -120°C ol3t By (Fa7Iztk 59
QAEAA =4 -120C B} A2 = ¥
5)3) X % Z(skin)
DY AE BE I FH(glycerol preserved): 0~10°C
(Fra7lzk 23d)
@41 T2 BE 9% (fresh frozen): -70°C ©]3} K.
(le T 157 o) (‘|T8_7] 59)
7]

6)4 = ZZ](amniotic membrane tissue)
4

D52 A% g9 23 J2 =5 YFHa7It 619)
@AM T2 FH 2F: -70°C (FaE7IZE 19)

2-1-33. YA 24 &5 A BE 2=
NS Az 22HA 24 7] 2%
A T2 ZEAA =4 40°C o]t
5= 1~10°C
HAEAA =3 -120°C~-196°C
5)9 5 x=3

(Dglycerol preserved skin: ™ 7] &%
@cryopreserved skin: -40°C ©] 3}
6)5A-Ax & & 7] 2%

2-1-3-4. 1A Z3ZF 9] 2% £7|(transport container) &+

DER-AE 2TAA 2%: 54% §7] 29 912

=1 AT
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AN T2 ZEAA 24 styrofoam shipping box (polyfoam)
in the card board

HAA YA F: styrofoam shipping box (polyfoam) in the card
board

4)5 <= nalgene bottle

SYAEAA %3] cryo shipper

65 %3
(Dglycerol preserved skin: 53t 87] B2 §l&

b

@cryopreserved skin: styrofoam shipping box (polyfoam)

NEA-AZ ¥ 2F: 58 §7] B 9US

NEZE Az ZF44 =4 28 gl
22 52 2344 24
O=2AA, =34 29 UAE: wet ice(20lbs) (9.06kg)

DOYAF: wet ice(>0°~10C)
QA E: wet ice(>0°~10C)
HAEHA =4
DYAE: wet ice
@A E: liquid nitrogen2] vapor phase
5 F X=F
DOYAZF: wet ice
QLAE
Dglycerol preserved skin: 22 gl
@cryopreserved skin: dry ice
OB %7

DYAF: wet ice
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&2 AZX TZFA ZF: Federal Express(484|3F o] =2
NAX T2 EZAA =3 Federal Express(484]7F o] =2

(overnight courier) (world courier service: = #| €}ul])
A FAIE: Federal Express(484]%F ojul 2
(overnight courier) (world courier service: = #| E1ul)

H5dE: =

2-1-3-7. 1Al £Z ¥kE 774 (retum policy)

NEA-Adx 24 S B4 F2 A5 Feto] 3d ol BHE

2-1-4, U] A 23] &3}

2-1-4-1. A 2F 5 A5 B# 2x 2L F& 7|7
DZEFA 23 wet ice (T a7]17F 3~5Y oJU] =& freezing)
)5AF: 1~10°C (Fa7|zk 49 o)
NAEBA 24 wet ice (Fa7IZE A A TFo] 48417 o)
49 H 232 wet ice (a7 74 oM,

5)FH & wet ice (32417 oW AHE &)

Y
i)
&
=
X
=1
rlot
1o
o,
o

2-1-4-2. QA XA = A=
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rlo
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71 Z-peel pack

!

T

2]
-

A: -20°C~-40°Coll A 67014 m]wk JA] BT

} B

-40°C O]
AZF ZZ(costal cartilage)

ko3
T

i

[ERERS

°©

],

73] (acellular dermal matrix): 1~10°C

: 0~10°C
: -70°C
[e)

-120°C Euk A o #H7
7] &%

R E 35 (cryopreserved skin): -40°C ©]

e

hyA
fhn 5l

: 1~10°C
HAIBA 23 -120°C~-196°C

O=8AZE B 34 (glycerol preserved skin): 0~10°C
DEERES

(Dglycerol preserved skin: o 7] <%=
@cryopreserved skin: -40°C ©]

QAaE A %2
@FAl

5)9 B 23 (skin)

=2 52 A8 (ultra-low cardiovascular tissue)
6)Y 2 Z 2] (amniotic membrane tissue)

18
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NEA-Ax FE84 =4 3= v~
NNA A ZEFA 2F: ofo] X~ v
A LA E: olo] 2 ¥FX/ styrofoam box
HE5d=: ofol 2~ Hb

(Dglycerol preserved skin: &F= Bk
@cryopreserved skin: styrofoam box

NEA-AZ P 2H: HE w

2-1-4-5. A 2A 5 Al AHEEHE YA
NEZd Ax T84 =3 48 g5
NAA T2 ZIZFA 23
O=4A4, =34 =2 AAE: wet ice
@Q=47, =348 29 &AFE: dry ice
HFAE
DOYAZ: wet ice

QLA E: wet ice
HNEHA =3
DYAE: wet ice

¢

@A E: liquid nitrogen®] vapor phase
5§ =
DOYAZF: wet ice
QLAZE
@glycerol preserved skin: =8 §l&
@cryopreserved skin: dry ice

@F-A 3 Z I (acellular dermal matrix):

=
52
o

i)
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DYAE: wet ice
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JETES

SF:
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A o] HAFAL S8 2L olFa] ate] A, o) %

7] % W4 Sl mE s, 24, 7] 2= 2 A uhE s A, 3
249 nwel nie wsl ool we ws, Al AL A7 ws, g, &
T WEl A4S 93 LA M, AR ZZ 9 ekl ulste] ATkt

A 2L A A9 FF L AUFE Py wa

=7

[SIRE=1uig B 1

Az =2

(freeze-dried tissue), J7& 2 (refrigerated tissue), ¥-& ZZ|(deep frozen tissue),

A Y5 HE ZZ(cryopreserved, ultra-low freezing tissue) .2 L4 of, <l

i] A& Byshal QA 24S oAl

WS AS BAAE 2N AeolA ik Sh= w2 o] naksie] 9%

SAHORRE dEHA @ HIEHA olEstA Wi, H ZZ(refrigerated
tissue)©| L} AA FZA FZ(deep frozen tissue)> A YA E ALE3ste] A%

7] ==u

5 ]
Ml By Hosly] st Aty ow  HITwW  87|(validated transport

container)& AR&3Th WA H oy A YE 22 S 9 4 &2
2E] 2 & (styrofoam) &7]1} ofo]2ulATE AR QT

2B ZE&(styrofoam) §7]= Tok7] gl H]Eo] M, HFE QA 24 4]
A1 Qli 71#olut A7V Tl ol frE B 2ASPo R QA 2AE oFs)
v Agole g 9A 24 FES 2AL2Yo T ~E Z E(styrofoam) §71E
Agsts WA Rl fle Aol vk whHe| ofojsukiaE AERF

(styrofoam) &7]ell H]alo] F3 a1, Hv]-&o] kgt nxw A Q1A
3 A o8]0 7 HlEdlojol st B
A o7 Hd A= HA & dola, TR} Egk Asly] o

gy AH EE(styrofoam) &7|H ofo] 2BbATE WA HE] &

ol 9k ol A 23
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24 wEs o] 95t x4 edol Aelshy Hele AR

A7 T (heart valve)olYt &7 W(artery, vein)d £ A A F2]2 AHA|
715Ake] & sldAEo] 48A1%F ool Tk eEolof dh= AZHA A jHo]
o] o] Hs 53] WAalstofof vt AduA A2 & A AR &
AFE AdaA =4, S A 3 s34 Jy] AE 5o AE AES A
HAe =S AFstoiof st AlE AES HESH] g H A Wio=
CRF(controlled rate freezer)& ©]&3 =24 ‘d&(cryopreservation, ultra-low

1

freezing)o] Bo3dkH o]F M3} AL B (liquid nitrogen tank)oll HTSFHTHY,

¢

Jm

AEBA 2o B3 o57]FOZ cryo shipper =+ dry shipperE ©]-&3}¢]
AEHA 2A4& olFeto] A 2AS o] LT F=4 j]f“i% sto] FA

917 3o o

R l#oR oAl 24 o Aol WEA A4E §7] dol 9P xHe
Ag(wet ice), BE AL =Efolofol A(dry ice), FEAL WE FAL A3
A

2-2.2.97] 2%/ A wE W3

0% , S &
& olgdtel olgeE A4S S 2 Ao gleda e, 4
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Feluehs o7l &=, odE 7HE, ARl aAEE U, wolle B 10°C,
ool GuiA 7152 H 30°C A5, 7hdll= "W 10°C, A= Yo
7|12 "Hat -10°colty. 2Este] wd b Bt 2ETF ot B ?i:rloﬂ}ﬂ%
ARH o R Foju 7haol i AASHY, oF B Asel A7 e A
AArjste] A(H7]) ol WE WstE ATl

ol AFREE 2EA= oA 2Z old £7] R L QR 2o ¥
ARE FAlo g dAHHoR AFetr] $I8te] data logger (Testo AG,
Germany)& AF&3lo] A3kt

1:19L'
o

(ot

2-2-3.93Z4A 0] 1xd W3

VA 24€ n&k ARKTX), 1% B2 $EAE olgahs 49 4ol
= 1) Aot glowlet Arsi, AglA AT, AFAA Aez 0%t
= 4% FTNE o1 8sHE Aol Tl £ 5o A9RE AL
%8 AT FFNE olgdtel, St wwe] Ayl sIgte] Wb
sl QzbAlel ek Apstelof sleleh ARRLh AYS 0§ 249

o] Hrl "7 o]&slE XA o|F AldlE AT HE 14,000 feet ©%F
of FFol A nldstA Hw, ojujdl= vy 7|gte] Wst AA Q19H e
29.92 inches®] 7|4S A8 o] Foly 25 A H|8)7] IEE 50-60 feet
AER A Eo] olnf 7]gke] Wiyt A %ﬂﬂH Fol ¥ LT A% =
gk A+7F 8t = B

il

;:3
*.ﬂ

2-2-4. A8 A 7hE w3t
2-2-4-1. QA 2F 9 IFY] o]%

AR o QA ZAo] AolA] ALzt W PAOR o FHE B 3o
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1 AY7}F 444 3kmoth 1@y F2A S o|Edle wE
M2 S8AE o] &9 A= 2o, A 2F ¢

A okt AW Azk 5% Al A o

RSP
1o,
fo
1
[t
I\
ol
ol
ol
M
ro
—_>‘£4
BN
i
o ®
S
>
ofo
of
ol
>
&2

1ot HEole b

EN

o,
Mo X

3

e
I
o~

2-2-4-1. AA ZA9 =A o|%

oA AL w=e FHEYF xgt FZ2}(Colorado)T Centennial
(9,944km) A Allosource, &459 FTAA(New Jersey)7 Branchburg
(10,947km) Z~A] LifeCell, V]=r2] ol #1x]gt &= 2]tKFlorida)7 Miamiol
$1%]8F UMTB(University of Miami Tissue Bank)9} -5 AF-o A= dEdz
=9] Beverwijk A~A] EuroSkinBank®} SolA =ddth 188t =27} 7hs
g Mo 2ASPATE AE 22 AAlst T AR T e

o s,

+5 AA AA WHeEE AR A8 o7 =gololo] A(dry ice) Y
=9 A FE3ko] data logger o= ©]-&3dt] HAS Foto] =gholoto]
Fe ARSI Tl ARRE = AE E I (styrofoam) = AHE-

& SA] Eetoloto] A(dry ice) ¥, AR F =gtoloto] A(dry ice) U,
W3S data loggers ©]&3te] =% WS Hylgith oju A¥

= (styrofoam) T =% W8l o] HSIGIT

o

79 A2 W9 AT 2L U 4T F FRE A4 24 w1
Ao Eetolote] g A9 0% 710 Hol EAsel, Fujslz Fujs
EoEEAE A 2AE BAAZ pusd, @A &5 A

M me <z



ol
oF
ol

Ar

(-40°C ©]

B

O
_Zrl
mjn
o}l
o)

bolmm o]l WA 4

5]

-120°C  ©]

i

g,

Alolo ok

48°c s} 7

AR ARgEA

g

[m}
Ead

27
A=k

5]

hva

stolof

AEo s Ad

g

=
[e)

#(QC program)oll A= 3] = (feedback)©] 7}

3

°]-&

=
=

to] TA1" 7] 57| (digital recording system)”} $1+ data logger

5]

5‘34

ol

Atk

2-2-6. A 2 9] kAN AAL

26
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Al ol S AR AFSH A, 9§, AW dE 242 HE 9
(hematoxylin-eosin stain)= 2A|&}o] 1 A

A st 228 Wt oARE Felelth & £A > AP B chelating
agentse ©|-&3le] ZHS AAS thE H-E

e 222 1009, 4008) = Sthsie] dAekglal, olF ARloR Y
e



A3Z FZ2ATFMNLRA L] HSHAdH 2 1F

31 22ATFALTAY HEAT

2l (freeze-dried tissue)<> U A A& 55 Y&(-70°0)0= 2

N

i ¥

)
=

1]

5]

5% W|HFo 2

S
=

[e]
e

Sk
]

=]
-

e

= £

3} 2} ol A

PN
T

171 Aol ZZ(freeze-dried i

o 45

i

= (M),

] 2o 2=

o] x

GRS

B
=

o 7] o

3-1-2. 3% X&) (refrigerating tissue)

]

A
4

A =

] 72 &

[e)
2
R

o) A% AAzRY A9

(unprocessed human tissue).S- = 4

28
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ol UH-Eo W HI AL wet ice Atolol] H#ASIe] o|Fstal,
=47 Z#(musculo-skeletal tissue)< 3 ol 7}&/ AHEstAY 24 H
#star, =3E 55 H(osteoarticualar allobone)> 55U oW 713/ A2 sA
U 54 Hystolof ity 532 Ao (wet ice) Holl T o]F3shy 4
ojiell 7}/ A dtofof gt dF 2L FF vl A Lol Wi dS(wet
ice) Atolo] ol o]Fatal Hugh 7dA 14Y o|uloll 7h& A3l of
skt}, o]uf glycerol= ©]-83}] glycerol-preserved skin® 2 7}33F= 7450l
W wmaste] FATE Ag(wet ice) 9ol FaL o]FS AAIFT A
depolnt FH, AWML AQFH F dS(wet ice) fll FaL o]&3k £ n}

Vg Adsts &n, olw F SIS 48A%te] FA LA Y

rr

oﬁ

RUB

3-1-3. Y5 ZZ|(deep frozen tissue)

AHAl 715 A2 5 7] w2 Q1A 4] Foll A w(2)T -40°C, RHEAY
A=, A, At T2 oF 307F 10% glycerolo] Y DMSO #-2 W3l H A
(cryoprotectant) 2 ] 2] 'J - 40°CE YF HASIAL, FFE DMSO 22

ol HaAZ AHgh & s HE JF (cryopreserved skin)® 7} 5}
40°CE B3skolth

gy dE B A 242 Jheskd 70°Cell A Bdsks Alo] o
H, o A 5d7kA] 713 Bkl 7}%8}@. Y5 By QA 2749 o

T AR F =Eholofo] A(dry ice)ell ¥ al o]kt
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FSA e
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o]
Py
o

s °l

=

=

Zg ol

1,

5

DMSOE A&

-

(cryopreservation tissue/ ultra-low freezing tissue)

]

Pz
A| =

2

<

-

Fo] sl A4 Bl F(liquid nitrogen tank)ujol] k.
¢

!

°

< Y45 =

q

Q

A

T

-

°|

=

=

3-14. F=
CRF

ojuf A}g-

ko3
T

23!

bteh.

o

N

“d

=K

3-2. A A

3-2-1-1. A&l A FA7A] S5

3-2-1. A ZF 2] T o]F

o
o]

—

N

g
X

o] C 7}&

&
18]l Fab 24 A 95787

7

A

=)
pul

wo] 27

o]}
=

ol A

o
7

TUle A Z
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A

]

o
v

S Hu|E71A]

B!

<

il

A

ALEH 2 B E| oA
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i

En g 714 30
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Y7kA] 3080l hQwEol, ¢ 7}

o
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]
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h5s

A
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jans

A}

=olA B 87 87HA]

=

A

A=, Q1 A ol A

@]
AR

]

]_
A 42A|1ZF 3050] A2QFHo, T 48 AE 64X 7H2.67Y) (6417 HEE

o] 64
s=olA R

To-

ol

737t

S (LC)
]

] O,

=

b
1

a-
=

1

)

UMTB (University

370x370x385mmO]

}

) 74

-
R

T

4]

P2

2.5~10kgo] ATt 1%

s}

1o o)%

1502 o%

o, Q1 A HA ALl

ol =

0

[e)
9

T

}

-

goll =2
(styrofoam)©]|

Z
& 59N 7H2.459)0] A8 HTh oluw AME

S
3z
=]

(dry ice) %

e

mlo] o m)ol A
o o vl (Miami)ell ]

R

P
T

3}
Hzx 2R

A
go]ofo]
=2t}

_]

A A B WA 1 (Branchburg)el] ¢ %]

3

—

W A Y AIZEe 25AZEeR W @XQ) LC 24 Lo
=

40mm©] 1 T},

8~12kg©| %

o

T

=
1
s

3}
(styrofoam) &7] (A|ZA}F: Thermosafe) ©] 3L, 7|

i, A

(dry ice) &
2YdLe B2 AY 44 Q3L vl 3]AL= world courier service©] 1T}

3-2-2-1. "5 FEGFAA F BEHAXH D) A

3-2-2. A 2F 9 IA o]

o Al o1t wl=ar =]
3-2-2-2. H|F

A

A

2
1=
(3]

Hol =2
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of Miami Tissue Bank) Z=Z]-28joll A <l w]= =

AlZEE 344

™
W

Z

st

7HA] =

5}

, A I E

A BA| Ao

1

.60
Ho

T

A

oA =4

"

;OO

Tk
4o

1

0

B

o
=)

d

AH

olH,

s

=

]

s

d

]

(e}

PN
T

b= Ae &4 AL

<)
-

2 uat A2 UMTB Z24 &3] A

qeae] 3 W7

o

2 59A17H2.459)°]) AL HATH A}

2~E] &2 F(styrofoam) &7]0|Q3, A7+

a8 Az

&

o] {7|2% UMTBY

€

580x590x600mm, 77|

olo

ul
=2

(styrofoam) -&7] 9]

SE| 2

HAzx -~

55mme]| 1t}

(dry ice) &

T
T

14kg©o] A

S
) .

= fojofo]

S
) .

)
~

59A1Zke] 28 AT vl 3|AE world courier service®] ST}

1ZoZ o)%

3
y ol

ZEREZ2HE F dn])oA

3-2-2-3, U|=

AS Ao A <l

s

¥ (Denver)©ll 9] %

T
w

28 E F

=
=

]

o

=N =]
=

- 5

|

u

1

A

)

5

2

3] 2x(Memphis) &

™)
=i

R e R I AR

oA et ~7F = A 2] X (Anchorage)

19A4]

|
~

(styrofoam) &

3z
=]

Al ZEE 39A|7FO| QT ~EZ

590x430x430mm, 7

38mmeo| AT}, oju| o]

2=

T
T

719 A7

(styrofoam) 7]l

3z
=]

e

2 18.14kgo] it}

oFo] 2 (dry ice)%F

)
gl

IFo R ol%

3-2-2-4. Y2 FE= A (Beverwijk)ol A

EuroSkinbank®l| 4] 2~ & & (Amsterdam) 7}

&

U2 &= Beverwijkol] 1]
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=
=

Foll & & (wet ice)

b=l oF 4A13F &
: -200°C~+800°C)(Fig. 1)2] sensor

°©

o
E] 2 & (styrofoam) -&7]

o
% olg

3

AA
gl o]

=

=

-

T

&7

oA thd A HBM X228 =2
(styrofoam) &7] ¢|¥Ho| t}& 3}t

5}

3L
o

q

gl

Cl

]

o
vl

A 24 Tl ¥ BHas

Yl data logger(

2

&,
3-3-1. ZE Z & (styrofoam) &7] T7F 2 data logger &3 Y

E] 2 & (styrofoam)

A8
Q
=

Al

o

3-3. 1A Z3F o]% £7]

fie)

_zrl

=

=

glololo] A (dry ice)

Fo] ® gkt
T2 1:6_157—, T}A Z:E]i%(styrofoam) £7] v} sensor T 3} E H

°

=

FaL,

R

5

3, 18 A
BE o]F &7 W ==& tiH

o ul
= B

(wet ice)=r

=3

=

o] O
& 77k F-9loll sensor(Fig. 2)

7}
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Fig. 1 data logger

Fig. 2 two sensors either in the test material or ambient

olu] AlgHE AE| ZE(styrofoam) £7]= W (A7]: 480x330x400mm,
FA: 35mm), FTFH(Z7]: 395x310x240mm, F7: 30mm), AFH(A7]:
330x240x195mm, +7: 25mm)¢] Al T/ o 27 D FAE 7R
2~E] 2 & (styrofoam) &7|(Fig. 3)& 7 o= 313t

Fig. 3 three types of styrofoam container(large, medium, small) connected

with data logger
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3-322. U8, T8, &8 XEZE(styrofoam) &7 =g}o]olo] A(dry ice)S
VS A F 40°C A EF s A A

3-3-2-1. I3y 2E| 2 E(styrofoam) £7]

3 2~ ZF(styrofoam) £7](ZA7]:
60,410g2] =z}o]olo] 2(dry ice)E 7H5

-40°CE

Fig. 4 =gfo]olo]~ 60,410gS 7H5

W B R g e 2k ®sk(7he)

aHez2 gy ~E 23 (styrofoam) -£7]9l
60,401gs Y2 745
= AA AT G5 Azto] 2,674

-40°CE vxlskt— AlZbo] 6.83U ol =, Aol A A

480x330x400mm, +7|: 35mm)°l|

A3} (Fig. 4)

5 AL F 743 B

At

g N ~E ZE(styrofoam) &7

= 2ol o} o] (dry

ice) =

28 HERZ 4 oo o7k AT
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3-3-2-2. 58 2E|ZE(styrofoam) £7]

8  ZEZEFE(styrofoam) &7|(Z7]: 395x310x240mm, F7: 30mm)°]
29,740g9] =etololo]l ~(dry ice)E 7S YW § 8YUzF A A I(Fig. 5)
40°CE A8k A 7HE 1814 7H(7.54Y)0] ATt

Fig. 5 =g}olo}o] 2 29,740gS 715 A¥ T8 Z~FE| & 3% (styrofoam)
€7 Wl 2 7 2o 2% Hsk(AL)

aHes2 Ty AE|ZE&(styrofoam) 87]0 Eghololo]X(dry ice)E
A5 -40°CE Ak Algko] 7.54dolBR) Aol A A
= AA AT G Aol 267 A8 HEZ 4 o] oARF7F AT



37

3-3-2-3. &8 2E] 2 & (styrofoam) £7]

A% 2E]ZE(styrofoam) &7](Z7]: 330x240x195mm, T7|: 25mm)ol|
18,665g2] =glololo] A(dry ice)E 7IS B2 F 6UZ WS A (Fig. 6)
40°CE A Sk AlZFS 90.74]7H3.78D)o] At

Fig. 6 =2}ololo]l~ 18,665gS 715 AL A% AE] & E(styrofoam)
|71 W H T 849 2% W (AE)

d  Z~E EZ&(styrofoam) &7]°] =gtololol~(dry ice)E
18,665g= W AT -40°CE frAIsk= AlZbo] 3.78Uo|B=, Aol A
]2

679 A9 FER 1.11Y9 ol oAF7F A
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3-3-3. 2E|ZZ(styrofoam) §7] FT57F H -40°C 7R 7}5 A 573

S PR 18,665g0] EolotolA(dry ice)E 3 THE AE|RE
(styrofoam) 87121 W& (35mm), SJB0mm), AP (25mm)e] ‘7| z+zt
A ve T 40°C §A 7be NS =457 98ke]  data logeer
sensorg ~E| 2 & (styrofoam) &7] WF-ol sit, &5 Hol| stuE 2hzt B
skl A RFEAY. SE R (styrofoam) 871 el &Y
40°CE FAIBHE A1 E S 18.7417H0.775Y)(Fig. 7), =8 -E 42.747
(1.7799)(Fig. 8), A& 90.7A17H3.779)(Fig. 9)°]AT}. oluf 9 2xi=

#HA 9°C, HaL 37°Col A

- T

Fig. 7 =g}o]olo] 2 (dry ice) 18,665g= & Z~E| ZF(styrofoam) & 7]

He T oold §7] W R SRl ZAzte] SR MaH(hE)
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=glololo] 2 (dry ice) 18,665g<
&

87] W 9 o) ¥ 7z

Fig. 9 =g}o]o}o] ~(dry ice) 18,665g<

He F olF §7] UR 2L 9)%9) 27ty

N

o] A7AL F3ted

Y

F(styrofoam) &7

(7+=)

B

2% 2E] 2 F(styrofoam) & 7]

= W3k 7he)

A, ZF2 tE 2E] ZF(styrofoam) &7] YA 2HE
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60,410g2] =efo]olo] (dry ice)E W2 A-F7F 18,665g9] Eelololo] ~(d
ice)s W& A5 Hrh &%@3.236M)el H|st] 40°CE FAISE AR
Zy 164417F, 18741302 =gfojolo] A(dry ice)E M5 AN A7t 8.77
WH e 40°CE FAIESlTh A, 22 8% (18,6652)0] EEtolofo]
(dry ice)s W= Aol td, 9, &% ZF ZE(styrofoam) 8715
uj, A3 ~EEE(styrofoam) §7] Ul 7t5 @2 A7}
g AYAd=dl, Aste] & olfEmE 2F ZF(styrofoam) 871
el EAets S0 $3h7E Beas EEfolobo] A(dry ice)’t e 7]
ststAY, ¥ ZE|EF(styrofoam) &71(FA 35mm)7b A AHEF
(styrofoam) &7](F7 25mm) RU T FAHAUSE XEE7F HolX] =
Aow AFRRAT.

~ 8
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3-3-4. o}o] 2¥FAE o] &3 -40°C FA 75 AT =A

olo] 28l (ice box) (Fig. 10)2] 218 F7]i= 555x320x400mm(t] - &%
330)01U D FAE 25mmo| ATt WFo] =glo]olo]~ 29,740g % data

logger2] sensors W4-

1

>
o

N
>

Fig. 10 o}o]

ol
=

o] el Zh7h 913 A7k,

Lo
fo
ofl
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S,
L
o
ofy
o
)
=
-z
e

Fig. 11 =g}o]o}o] 2 (dry ice) 29,740gS Y il 7
Q-] &% W3l

ofo] 2 HFAjo] Zglolofo]l~E Wi - Ay 70°Ce= 47A17F, -40°C

D= FABAT E o EE}O]O}O]Z\—% styrofoam &7]°l ¥

684 7H(2.83
sk 3t

AL A9+ 5.929 A3}, styrofoam £7]7F -

M=
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[>
il
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op
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BN
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ro
o%
offt
>
rlo

3-3-5. cryo shipper £7]0] 3} AL 7}

= ¥3}

FxAL Ys By AEBA 23S EVA bagFig. 12)& o] &3 4=
¥xgE AyAA 2Ho uldx ZZ(representive tissue)oll data logger2]

sensor oFU}E F-2ekil, TFA] cryo shipper(Chart MVE Biological System,

ol sensor UFE & H-Z(Fig. 143 & =S SATH
o3
A

il

UsA) £7] 9
a1, N3l A 6 liters (4.848kg)E cryo shipper §-7] Ul
SHFig. 13)% = F TFS 543 A3 16.6kglATE o] F 1904 TH(F

8ATHe &% WS ZHo

Fig. 12 EVA 27 U9 A7 &9 (heart valve)

Fig. 13 "l cryo shipper £7] % M3} A A (liquid nitrogen)E 7% $-2

cryo shipper &7] AFZ



Fig. 14 cryo shipper &7]°l data logger(two sensors) “&2F & A}zl
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ol
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al data logger=

ul
3

13 ol& &71

3-4. JAA 23] olF Al th7] &/ Add B#E W3

2~ ol ¥l data

ol

—~
file}

<
ol

N
!

Holl B3 715

S

(48°C ©]

o

»AO

}

—~
10

€]

logger®] sensorg A

|31 -2°C9]

HA 16.3°C, il 28.6°Co| At}

=

A -11°C,

T
T

Al A 7]
9°C, H i 37°Cola, ALY 6¥~19129)9]

g

=

==
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3-42. 3% Ba =3

=3 2E] 2 F(styrofoam) &7](Z7]: 395x310x240mm, T7|: 30mm)°l] 3
F(1~10°C) Byt 7hedk 24 91, ofefel Ao (wet ice) 10,800gS 7F5 ¥
data logger?] sensors Z~E| Z3&(styrofoam) &7] W2 2% FH 3§

al
L "2 )5 "o O & sensors ZHZf YA|SHAl St A oA FAato R ¢
B
=

=

55 AR, AA FF ] HbES agsle] FAAE 1247
AA & AR wEoles 2SS AAE T

ZhEoll AAjgk AT A= ti7] 2%=7F HA 11°C, FHal 24°ColQ A,
WA By xA exi= HA 03°C, 5] 6°Col AL, 80AIHS A3

o

T
th(Fig. 15). Aol AA3 A= 7] %71 A 0°C, HaL 25°C
o], ¥ By LEE HA -14°C, HI 1.3°Co| T, 89X S HA|5
A THFig. 16). oS0 A= 7] &27F HA 25.2°Co|QaL, H
33.6°ColRlaL, W Byt 2= HA 0°C, FHaL 1.2°Col3laL, 60A1H&
2] 8} th(Fig. 17).

Fig. 15 & (wet ice) 10,800gS 53 2~E] 2 F(styrofoam) £7]¢] ¥ i1 3
F-(GPAE ©ol% Al &7] Ul 2 &7] v && W)
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Fig. 16 ¥(wet ice) 10,800gs & & Z~F| = F(styrofoam) €710 FiL ¥
E(GPAYE o]% Al €7] W 2 &7] npeo] 2% W3kA L)
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Fig. 17 2S(wet ice) 10,8009 3 22E] & E(styrofoam) &7]°] @il
SRGPAE o% Al 87 U 2 §7] nlpe] £x WaelE)

U

o] Ad AT AS(wet ice) 2 HAFE BHo] ¢l 24
-

} WPH(1~10°C)3kelof =], ALE A% Anze gr] &

g 7} 24°C
ol lFelE Etstar ¥ Aol HykEl AE| EE(styrofoam) 7]
=hs HA -14CE AEA X By Pyes ddso] ofd i
Hgko] g3l
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We Hyto]l dasgt A A& 5% ~F =EF(styrofoam) %7](5’_7]:
395x310x240mm, F7: 30mm)ol Wi 29400g9] Egho]ole]
B2 Uirol WUE nysEs 237 9ol 4 ofgfel wke 747t Wi, data
logger®] sensors ~E] Z & (styrofoam) 87| & 2 o Fo Z}zF A A7
al ]

T AollA FAtem & S AASIGlaL, ofw FAteA = 124131

L

AA F Maz wdshs dds AAsATh

ThEe] AAE AFFAE ] L7 HA 9.7°C, H 23°Col
I, 9 B 24 o= Ha o2°C, HA -76°Co L, 5.92¢ A5k
Th(Fig. 18). A&l AAg AT eE di7] 2=7F HA -1.1°C, Hx
23.6°Col L, B¥F By S+ HA 77°C, HaL -73°ColRd AL, 7549 1
A3 A thFig. 19). o] &oll AAF ATl e t7] £=7F FA 26.2°C0]
Rar, Ha133.5°cela, WE By 2% A -77.3°C, Ha -77.1°Co| %

a1, 3.879 A8 HH(Fig. 20).

=

r}ou

Fig. 18 Z2}oJolo] 2 (dry ice) 29,740g<

% Z~E] Z & (styrofoam) & 7]
o Z(tendon)S Pil o]% Al 7Y 2 oo ex

R (7h=)
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Fig. 19 =g}o]o}o] 2 (dry ice) 29,740g

o

=

%% Z~E| 2 F(styrofoam) & 7]

of Z(tendon)= FaL o]F Al &7] WF H ojF9 2= W3(AL2)
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] - o
Fig. 20 =g}o]olo] X~ (dry ice) 18,665g= A E|Z3F% (styrofoam) -8

S 93 olF Al £7] W E 9o £ WMk E)

71l Z(tendon)S ¥ Il

3

RS

Mo

_ [e)
o] A3 A2 FY 2E|ZF(styrofoam) 871l 29,740g2] L
=2 3 0 ° A F o] Tk q
T glololo] A(dry ice)E A A} -72°C~-77°C7}F FrAH o] WS

B By 2571 §A5 A
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3-4-4. FEAL Y5 BH ZA(liquid nitrogen®] vapor phase)

FExAL YEs HPol AR oA ZAS cryo shipper &71(F

11,385g)ell HAl 22~ 6 hters(%%‘: 2,5909)% Wi ok 10~20% 7|tke] 7]3}

HE BG5S e & Fx4e W% BH 22S cryo shipper £ 71Ul

Y31, data logger®] sensorZ cryo shipper &7] W& % | F-of Z}Z} QXA

7% AeolA Haow 9B 958 AR, olul FAelHE 124
o

1

=
0 T ASe wEde 498 Aaa9

Aol e 7] %7 HA 11°C, Ha 21°Ce] A,
ZxAL WE vy 237 2L A -177°C, il -175°Co| YaL, 7847}

S 4259 thFig. 21).

Fig. 21 93} Z A (liquid nitrogen) 6L(2,590g)E cryo shipper £7] Ul
Y, oAl of7)o] A% Fuh(heart valve)S ©2 & £7] UE H oo

= W3

AL AAE AFTFAAE 7] L57F HA -1.1°C, H I 23.6°Col Y
a1, FRAL YE By 2A exE FHA -177°C, H A -172°Col AL, 43



)

07] %7} HFA 26.2°C,
11,385g)ell A% &

T
| .

ol A

=

2

1

-

hipper &71(F %

o AA

=

=
= Cryo s

FAtt. o

9

9 dne

uEs
Al
=2

1

o
g

¥

i

]

A

i

A 6 liters(T#: 2,590g)

ol %
ok %

oH
it

pyl

53
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3-5. YZ4A19 1% WH3le) & W3l

B B A 24, ¥E B JA 24, S2A 9 B A3d
Z2 o] 7} g o] &7]o] il data loggers ©]-83dlo] AEANAM AMEE
AA AFE G5t Tl R vl wAX F BAAB A A

3-5-1. U] dF7] FF

3-5-1-1. ¥ 23 =3

=8 2E| ZF(styrofoam) &7](Z7]: 395x310x240mm, +7: 30mm)°l]
32(1~10°C) B# 7Hs 22 9, ofglo] d-S(wet ice) 10,800gS 7I5
Y3 data logger®] sensors Z~E] & (styrofoam) &7] WH-2] FZ(GPA)
of st} B o Ho| ThE sensor stHE AISHAl kAL, Aol A
= A AFR G5 S AAEela, Al A o8 7]l A
= A sto] ATl A eAZ AAl F HeR wEshe Ads oA

QVshe] AAsHG L,

7hEe AAlgE AdTelA= U7l 2%7F FHA -9°C, FHa 26°ColA
I, Y By 2F(GPA) <55 HA -2°C, HaL 0.7°Co| A th(Fig. 22).
AL AN AT t7] &X7F HA  0.1°C, FHIl 20.9°Col A
A, 3 B 22 HA O -0.7°C, HaL 0.5°Co| ). o] Sof AA g A
o= 7] 2%7F HA 25.2°Co|ar, Hal 33.6°Co|a, WA H
L= HA 0°C, HaL 1.2°Ccol gt}
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Fig. 22 & (wet ice) 10,800gs & Z~E| =& (styrofoam) & 7] YL

o 7]l I H-(GPA)E

=2 u 7

=

<

S ol% Al 871 U D Siel £ WACIS)
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3-5-1-2. Y5 EH =3

2~E] 2 F(styrofoam) &7|(Z7]: 395x310x240mm, T7: 30mm)o]|
W%(.40°C ©]3}h E%O] JQask Al 22 9], ofgfol =gtolofo] 2~ (dry

ice) 29,740gs 75
-] %2 %tﬂﬂl shut 3o o

s |F =

5
3, WE B9 51—1 R HA 4C, Ha
oM e vy =71 HA
= 31 -74.5°Co)
3 A= U7] %7t HA 262°C0| 9,
a1 -77.1°CoI A

Fig. 23 Z=g}o]olo] 2 (dry ice) 29,740g<

of Wi o] &7] <Qte] Z(tendon)S FiL ©]

= (1)

=&

‘6.
A~
<

il data logger®] sensorE
30 T}
stAl st AeelA MeEs AA AFE S5 =
# 2o meshe] AlFel A 647k %

92 vAelstel 2Ashen.

Al

2~E] 2 & (styrofoam) &
sensor otYE Z+7b ¢
vEe A /‘] O}Oﬂ , Al

Nes

27t HA 0°c, Hi 21°Col Y
-68°Co] 2 TH(Fig. 23). A&
-19.4°C, Ha
CUH(Fig. 24). o] &l A A]

20.4°Co| a1,

33.5°CeolaL, 9

2~E] &2 F(styrofoam) 87|

71 W R 9] =
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Fig. 24 Zg}ojolo] = (dry ice) 29,740gs 58 Z~E] 2 & (styrofoam) 87

o &7] Srel H(tendon)& FiL °olF Al &7 WF H 959

Z% 2~E]Z ¥ (styrofoam) 710l =eho]olo] ~(dry ice) 29,740g& Pl
Atendon) S YAAIZ F B =7} 59A7F Bk 745--77°CE WET

REE 2= R el Sk
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3-5-13. F2AX Y5 K

[-'J

x4 Y BEo] sk QA =& cryo shipper &71(FF
11,385g)°l A A 6 liters(Z 3 2,5902)2 2L 9F 10~20% 7]t}
718te = REes g1e &, 5242 e B 242 cryo shipper &

vl

-{n:

J 32 2

7] el ¥3i1, data logger®] sensorE cryo shipper &7] Ui %
Zkzy AAAT F, Al eSS AAH AFE G S5S AA
L, AF AR w7 WES ekl AlFol A 6AIF A

MEe AA Adgor ks s ddS dAaddste] dAsksinh

],

Oft

7hEoll AAlgE Ayto A= 7] %7F FH A 4.8°C, il 19.5°Co]
NI, FEAL Y By 24 o= HA -177.9°C, il -171.6°Co]
ATHFig. 25). Aol AAIS AFroA= 7] 257F HA -0.9°C, F
I14.7°ce|la, F2AL WY Ry *EF FHA -178.1°C, H
-92.7°Co| A th(Fig. 26).

2

Fig. 25 3} 2 - (liquid nitrogen) 6L(2,590g)E cryo shipper 8-7] ol
Y, of7]o] A F(heart valve)S HA|A|Z] $ o] Al £7] UF

2o 2k WS (7he)
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Fig. 26. 93} A2 (liquid nitrogen) 6L(2,590g)

=
=

Qa1 of7]e] A eh(heart valve)= 91X A]7]

cryo shipper

T olF Al

xd
el

i
i

l

=]
T
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3-5-2. A ¥V F+F
3-5-2-1. Y5 B#A ZF

Z2 2 LCell A LCH 2~E] 2 ¥ (styrofoam) |71(A7]:
370x370x385mm, F7: 40mm)oll WE Hyto] Had A A 9, o}
o =gfo]ofo] A(dry ice)E 12kgS 715 Y Il data logger®] sensors
2E| & (styrofoam) &7] WF-& xZ FHo] shup o] F Ho| tE

sensor SIUE XAl st wAA F E @ X I(Branchburg, New

!

Jersey, USA)O A AEQ1xH2 e 55 AASA T
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3-6. A £3Z o]F Al A|7HEH HE

)
- 8L 5 ol data logger~ dapstal, AlRE A3, &7 WE 2k, =2
ojofo] 2~ HAE L= C
T g}ololo] 2~ 29kg, 151/\]7P(629°1) 7Ur uJT 2% -61°C, Zg}o]ojo]~
5815g, 168A17H(7Y) A3}, €71 WF &% -52.7°C, =g}o]olo]x 3,570g, 176
ANZH71.3Y) A3, &7 WHE &% 46.3°C, Zgfolofo] X 2,480g0] Tt

Tl A Aol A AF7EA] QIAl 22 o] FFH AL, v AlFol A whE
31345}04 oA ATl AFSIATTE, Al ATl dgoer 95
AE ekl 65413H27d)0] AaE AT 2 Aol = 151412K6.29
BIE o -61°C7F FAHER JAAZZ oFdd= hHF o]F 2=
A=) o™, data logger’t Sl A-5-olv T8 2~E EF(styrofoam
choloko] 2ty ice) 29kgS WOl QAALAE ol4 @ Aol mejolo}
A7 5kg mRbol™ =gfolofo] ~E FH k= Ao] A=A bHS

At HAT Aoz AR

N—
op
A

A2
Dol
7t
o =
o)~



oo
el
K-
o7
o
wT
N

3

0

} H-E % A (hematoxylin-eosin

5

)&

=

=

chelating agents

=i
=

}

A
1l

i

JH(GPA)= ©olF A H o] F(wet ice)

SE 2

i

S

X

ice)°ll
AR/ ol

glo] ~E| 2 & (styrofoam) ©]%

=

==

(wet

T

13

o
L

i=]
S

(o3
=

[e)

H 3K (Fig. 27)

Z A (GPA)
Z 2 AAF AFA(H-E stain, 4008] A}F7).

5] %

(styrofoam) ©|& &7 Hol o|F

27
AA ¥

Fig.
=

]

871l 9
A

62
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Atendon)& ol% A % ol& F(dry ice) 717 NRE AR, o T}

Al AF, 7, AR U] 47 vk AES AT 1 A o)F
A3 o) $-o xA82 WskFig. 28)« $lo] ZF E & (styrofoam) ©]F &7]
o o3gt Wy HIHdry ice) ©]% WHS AY A HHA3 oz AHHS)
t}.
Fig. 28 71 ZZ(tendon)S =g}o]olo] 2(dry ice)ol]l H#sfo] ~E| 2
(styrofoam) ©]& &7]ol] Ho} o]F H (&A= AR olF (5 ARl

e A7 F 22 A4 AHE stain, 1008 AH)
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rlo
©

274 e (heart valve)2 ©]% A 2 N3} A (liquid nitrogen)e] 713} Al
=

g Aol 9ol o4 F 247 ARE AR, olF B oIF, e, A
£ vero] 247wk e ANl 1 A3 old At old Fe| z
SEEIE

-

Yr(liquid nitrogen) ©

Fig. 29 2174 9t X4 (heart valve)= 43} 2 Ax(liquid nitrogen)®] 7F2
ZFEffoll Batste] cryo shipper o] &7]o dol olF H (&5 ARl o]

S (S Al AR AR F 24 7AF ARIHEE stain, 4009 A17)
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Hoone) 27 & ol A W Eekololo] Ay el WEee] ol F 27
A8 E AFs 2, o] & gA] oF, 7FS, ASE U5 27 vk Ads
AAstAT. 1 Ad o]F M o] o A W EK(Fig. 30)=
2B &2 F(styrofoam) ©]F 871 9§ WE E¥k(dry ice) olF WHS AH
A5k 49 Aoz B

Fig. 30 & Z%Z(bone)S Ezlololo]A(dry ice)oll HA3le] XAE|RZE
(styrofoam) o] &7]e] Hol o]F H(FH=F AR olF F(55 ARz

NE AF F 22 AX AZHE stain, 4009 AH)
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% 55,5128 0]t} 2006 =0l = =) AAE 13,5797, 4% 61,1100 2.2 2006
W 1dz A 5802 AR A 222 F 74,6898 0| ATE 2007 kol = =
W ABAE 40,3857, 49 100,398 0= 2007 197F (5o ARRE <A
A2 F 14039800t eyl d |l 3 N H5EoE AR
olA] 222 20051 55,5127, 20061 74,6987, 2007 100,398 0.2 ' )
F2} 34.56%, 87.95% S7F FAlolu, S-lvet Ak Al 229 A A
8L 20059 % 7%(AAFE FUE AA), 200669 % 18.1%, 2007I % 28.76%

= S7F FAolu, vid S7hE = ekl "glo] F53 Aol dioth

=
N

-
o o
o

o

A 72,4087, FLAA 20,5507, 7]l A 937, UEek=ol A 1,904%, Z7}
2ol A 49527, WAl FA 1067 S 100,013 |t}

SR wbbelt Syl osgeln AHE QA xAe] AN
sl U3t AEEel fEAAG, Ful daslwed AHE AA
zAo] T b3 AR 2ALPoz obHe U hFEe] FEHAY, &

Aygs e gele] et Aol QA 24L
ARzl T g AR 2ALPo} T R/ B AR AFEH] §
BEAL, STl AAE EE WAEQA FFE)0] FHE Eolst 9
E o) hEe A FEHAAL, AFNM DD RAFe] T Eof

o} A=} T= o)z 7HES AA A3 FoB FEHE % FHEE

4 A9)e BHow

BT AR 4% WAL ANE AA 2L AxHow A} Fazt
U] oredA] AVlE @l BAE A 2 AR BHOR AgH:
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A AFE I gk AARe] A A 23,

=] B = U
R 24 BE 5
&

(wet ice) ¢l o]F< 3

= st M= 22 AF 5 149 ool Tk Aelebd Han, mvbd x4,
ZEAA 22 59 olulo] AU 40°C o]3tE WEAIZ] & AHS A]
7le dllsste] e AEstd Ha, A A =4S F 3 Algto] 484t
o] x| Al 7F& Agstd Hrh EE ¥ 9 ol o] HIFHUYH,
ZAHmonitor)&F D87} ItkaL e} wl=ellM = £ Foll B8 AT olF

Aol Agsk#] o] F-E ISTA(International Safe Transit Association)ol]l 4] 2A]gHc}

ehAlEe] Agole i TR FrEel 5% wvel s2-1d 2]
(freeze-dried tissue)2] 7d-9-oll= “A-2(ambient)o| 4] B3I, & 7|7H 51d9]
o} W ZF(refrigerated tissue)= 1~10°Col A H#shy, W By A5 &

TAA 27, 9F FZo] WA By A &3l Ws HaE 27 FoA

20°C~40°Coll BHyE 2HAA AL §a 7)17ke] e7doelH, -40°

A By JdEs By o

Ys HE X
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=]
B
$ -120°C olat®= HAT} F& 7|7e B 2% w) o=

o)% §719] ZAORE Fol glolof BM, FF U By 2AL Fx
Slojo sjrl, mybehis Hok BA AREL WA Yolok A BE A
B9 o4 zAe] g Edo] HEHolol frh EG o]% S 9l
S5 W el AgHE AR AN EAE PestelA

A
ret) ol% 871 A4 87 st A Al BREA Zaok

o X
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A4g F2ATALAAY A7 47

41 TZEE&HH

%2 3}4] AAZH o 7] L ol% WHel HFEs AT
R ERELE I LR E R L EE
WEELS
2 29 2% JA 24 ol 8/12E SHZE 8734 e, 9% wd IA
Z4) % cryo shipper(=5 242 Ws BT 2% AdAA)7} 4%
2427 oF IR A Al ZEIEE 87]9) FAE FYLL 25-35mmolLh
P5e A% 3g-ssmmolth FAZ L= FAE Aste] FHge 2EIEY
FAZL O FANE Bt A8
(h ARFR 2 FTas
A ostelA B4 Az HHOZ Fue BoplA Azl DA, oF 9
stef 7154 w2, 24 A, 7hF, LY, §F T FY F 2 dTE A=
Ho] AT ol%L 9T stol=Ae AFdte], AF AMAY FHUESAA
ARTE GAH A2 )% HAFY BPHo rp I AF FA
o 719%.
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4)Standards for Tissue Banking. American Association of Tissue Banks
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5)Standard Operative Procedures. Community Blood Center & Community
Tissue Services(CTS), (2007)
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7)Stadard Operating Procedures. University of Miami Tissue Bank, (2006)
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