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Al 508l A, A AAE = 282 1 24, A 24 2Y 24, @3, 95 24, 25 24, F =
2 A 22, FERAAA AE, W, AT 237, , , 2, 2 e zHow FAHH Lo

A49%l ol M, 7] EfFol Folu= TANF-Z4 8 At 27 AL Fe A% nig 1064 10 2
0 i

2oy o TVENF-A B84 %] (bioreactor) ol A A ZH AE G A 7] AT 1 Az 1R 24
Y OAEX EE 2ER IFFE A=stE Wil #g Aot

g7

AEe] xH o] AL ofghiofe] | Aol AAZA AR Ao AL goARREE I} g2
ol 2ol ofste] F= FAHAT. Y (Herrick) FEolE & HZFE T2 ofollAl A4 o] 43t Fof A
o2 fyald 19673 129 3¢ "y tp=2(Darval ) ZHE Fo] A A zkA7] (Washkansky) ol 7] A4S o] 4]
e opze|gt oA A A vtEyER AlFkste] 24 o)A HF @At WS ARATIE UHeE 3
oAl 8w ol e

@ wAlol BHAAAY. oA FF 24 ol49 Agol ATE V7] AW AL oprSATHShaTATE

A A z=®'e] FAE S5 f18te] B AR FE(dE Eo, 2FH(Inuran), Alo]AZ XA
(Cyclosporine)) W AAHS JAetar AF3s7] Aol 22 8-S FUlA17]17] 9t & A=A, 1
b AR FARLS 27 o2 digh diete] "aAde] ALEHAT

5 o2 Eg AMEEG T WYy Ze dF AW XRE st =59 2e 23S AAsE Zo] A
o] Ao} Zg o] LI FAMS /AT, IAL FARZEE WS BoR T (50%] o]stelA w);
ORAL EaYa vRaL YFsit. AR o w 5 o)A ] tiehe wig- wpEA st vl 538 Al 6,129,911
oA AR 7k 7] AE9 o)A e 237 FV] AMEES o 159 FHIT AMES JHAHAS =
FrAbe AlgES 7Y, 2 2 o, AFAELS 237 oA dite g HEsE wlof F7] MES] AMES
A ghok. wjol Z7] MEY AL FHY o]E2 150 AA U A& APAHoR AAst=d o] EH O R o
29 F o Aok, a2y 24 AAe wlo} E7] AELES o8& HAA] FAH BFEth. ol& o A7
FAHNELS o]dH Hjol &7] AlEE0] AtE ZH M54 (controllability) S 7HXaL, 25L& 5 FTYo=
Ak, ATt o] &¥ & Az wiol &7 AEEL AAE WY A|xH odle] ARE F ks Aot

(Nature, June 17, 2002: Pearson, "&7] Al¥ Hopes Double", news@nature.com, published online:21 June
2002). g Hjol E7] AEES P AES &E4, T894 AXA] FAHE w§ Bol HA I gl A
a%e] BET ALge] dAon Y,

4

AL ofg BolEd A1 ZHoIAUT. F7] AEEY JEIsS F5dA HA" AA =7 AEZHE
AL HAHYC. Verfaille, M. &, A =FolA Fast T8 S71MXY 5. Nature 417,

published online 20 June; doi:10.1038/nature00900, (2002) cited by Pearson, H. 7] Al¥ hopes double,
news@nature.com, published online:21 June 2002; doi: 10.1038/news020617-11. t}&-3} (D34+ =7] A X E
9 483 (oligopotent) HZ AT AEZELS Ao SAET I A Ay Axet 22 AXESoR +
3w o] A= AS HAt}. Perez S.A. et al., A novel myeloid-like NK cell progenitor in human umbilical
Ad. Blood 101(9):3444-50 (May 1, 2003). = B A AFAEL Z5E vz A= EA4s= A
o] A%}, Sanz E. et al., Human A& (D34+Pax-5+ B-cell progenitors: single-cell analyses of
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their gene expression profiles. Blood 101(9):4324-30 (May 1, 2003).

Boyse &, U.S. Pat. No. 6,569,427 Bl W&, ¢t 7P Agks 5l ofe] WY ol 3 2y
AHE 9 ol ot = A Rd WERIH(cryopreserved) Elo} i Aol Ho] {84 4
S 7] A8tk Boyse: HE £-AAF 2 ZolA 28 EU(reconstitution)d AFE o2 o]Z(heterologous)
2k D] ARES ZIAFE. ey Boyse®] Al AR &XE st AEES] FAE AAGAE. Al
23, CorCells AN Z7] MEEQ o]z, Wer# 2 F2d gt TAE AT}, "AddE 7] AXE
o] 2", AW A E(Sheet) A, CorCell, Inc. (2003). 3 T2 4L
FAE o] gt AL 7]A T}, Research Center Julich: Blood Stem Cells
179 43, = 224 W o]l AP W2 E7] NEEY T4 s dFo] givte AES BTt Lazzari,
L. et al., Evaluation of the effect of cryopreservation on ex vivo expansion of hematopoitic
progenitors from cord blood. Bone Marrow Trans. 28:693- 698(2001).

£ do & &

o ©
Mo oo mi met ML o W

TG = v x VIEE A=
f

o

ANE S =59 vluste] 28 g4 ¢ U2 HUE& AFsts Aol & A th. Frassoni F. et al., cord
blood transplantation provides better reconstitution of hematopoeitic reservoir as compared to bone
marrow transplantation. Blood (April 3, 2003). X3+ First Unrelated stem cell Transplant Performed in
Atlanta December 12, 1998- 1 year update. Bone Marrow and #|tH& &7] AlXE Transplant, The Sickle Cell
Information Center (1999)& #Z. A= Z7] AEE T #ofd £x44 7128 waled =88 A%
stlth. dlE& £ 2 CorCell =2 ANE &7] AEE] HAS Delta-lol2t HHE A3 =

710l WA= JACE. Ohishi K. : Delta-10] <1zF (D34+/CD38- Alsid AHEES =4 2 F4 AN
(repopulating)s< S7FA1%. Clin. Invest. 110:1165-1174 (2002).
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Alell A7 A 2 AerbgdAled Add Fol HrbsE= 5% AF I3 &FRle]l BFE Dulbecco' HIA]
(DMEM) &} 3] &= Y + At

2 o] vtk AgE E£}ES S TS AlAN Y] Aol Y £ AdE HEe Hy =
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ZA% vy - Y Z 3 A (Cryopreservation)

71 A At mpel o], o E 5o o XfF, upgAsAE A3 Aol A FH(H S v A A=
AGEM el A P, A5 vgddsiAe 1 ANIZEE AA"YG. 7 AdE 7] Axs
(datd g2 AZ 9 wAE 7HA ) TVEMF-AE0H-8-3

A Fo, 2 AREL AT ? T TVEMF-S2)d Add £7] A 2429 Y5
A G AL o7)e} 58] sl7lo] AlFITE. TVENF-F2] Fol, TVENF-F219 AE 7] AZEES
TVENF-S2 8 AXELS utdA A= Ao ® stte] WeRnEAE XT38t E Y rE §7]d vz
Aok, 2 TVENF-F218 Al E =7] MEES vt el s TVENF-524] §¢tel A8k A9 o&
S AAs7] A5kl &A(dE S04 ¥ & e st WEEA &) 0= 1A AlFta, 1 S AlE
o] WEHES /M sl €0 Yt I AXELS A FAL &2 KU1 O 879 255 -120
Tolld -196TC9 2=, v AE -130ColA -150T e 2=z 93+ LxoA fAET. AQs
Ao, 2 AEEY 2R(F FAX 879 25)E dAd T FHs Wb o7 AFe Floll A
A T 25)2 283 TVENF-S2 8 AXELS L7 v A side Azt o & S0 7] 71" A

ol Fof gt

FA o] Folal, A|MAAT|He| =& S H.
b x)

s

o

E3

= &

T

PELEW

Xorr ool nm

Ol' FUO

gl

by

AL YEe durdow wgolth, YEAel AX e FRE ATk, aF Mzuel dig AR Ed, Az
95, 80, 55, A& A4 IOl stel Ee] Aol AT 9ol Agol YW, 7hg FRo| &
om¥E AAHD AZZREH wAUSA A% G5B opsm ATe AEE s §u FES

oF7) &t} Mazur, P., 1977, Cryobiology 14:251-272 Z+=

o4 BA50 BE ofbde b meHa s YERES 99 A 27 A¥ 248 245 2

% Hgonyy ALY &42 Axse] st Asd 09 B4 LA @t

ofF EAENEE (MFAWAA LS, (FD 2 24, L (o) Pal M Axss] FReA 3
e 2R Ag gatel a9 F At

YR EAe] 2ol & WA= vt sttt AH8E F e FAUAAES S do fugd A=
(DMSO) (Lovelock, J. E. and Bishop, M. W. H., 1959, Nature 183:1394- 1395; Ashwood-Smith, M. J., 1961,
Nature 190:1204-1205), 2@|AE, v dy9E2]d (Rinfret, A. P., 1960, Ann. N. Y. Acad. Sci. 85:576),
Zyod el ZFeto]Z(Sloviter, H. A. and Ravdin, R. G., 1962, Nature 196:548), &i%, d2Ed FI =7
2, " 22 F, i- dlgxeE, - E, D-YYERowe, A. W., et al., 1962, Fed. Proc. 21 :157), D
AERE (-0l A E, D-FES, FY FZelo]=(Bender, M. A., et al., 1960, J. Appl. Physiol. 15:520),
ofp| - A-F = & = o} :=Ak(Phan The Tran and Bender, M. A., 1960, Exp. Cell Res. 20:651), €&t
<, olMEolulol= | FEAE Hi-olAH o] E(Lovelock, J. E., 1954, Biochem. J. 56:265), ¥ F7] ¥E
(Phan The Tran and Bender, M. A., 1960, Proc. Soc. Exp. Biol. Med. 104:388; Phan The Tran and Bender,
M. A., 1961, in Radiobiology, Proceedings of the Third Australian Conference on Radiobiology, Ilbery,
P. L. T., ed., Butterworth, London, p. 59)& 3 3&s3}} o] 4= A o}y 3tr). ﬂaﬂﬁ'éﬂﬂﬂﬁ,ww
7F AREETE &9 DMSOE A FEollA Al HlEAoltt. & EAE, DMSOE AHrEAl AlEE Fdstal =3t
Agetol ] AEW 427|8S BEsy 2R YeAES 2dsta 9 'SV“’FLTHA —’E S o, 8%
o] HI7HF, 20-25%] = =)+ DNS0S HEagds F7HA1Z & ATk DNSO 7 Fof /H].\j:'éﬁ F 1%<] DMSO
EE7FAT ol oM e 58S 7HAERR 2 W74 0CE FAste oF g}, o] AdEd npeA gt &
A A A (Cryoprotective agent)E2 TVEMF- S219 Ad &£7] AXEL %ﬂ,%ﬂﬁ8%oﬁhﬁki3%
g L= 15014 25% ZjolEd ST FE T 694 109 GAET T10, 3014 5% 2, 4904 6% =)A=
HE= 15914 25% sto]=EAldd S &8 = 6004 80% ofv|:Ab-E T & 3ke] 20014 40% HiWd A
R R

AN AEET FAYAA o] e EdEo] & wge EA4T 4 JA T, uFF A= 2 @ o] TVEMF-
SHAE AYE 27 AX 2AE] YERES V] 529 V& st VA" AR 2 ol wiEel vhE
3 g BES ¥3ehA @A dojdnt. niAEAE B iy TVENF-S4 Y AtE £ AE 2HELS o
-120ColA o -196C9] 2%, vt AE o -130TolA oF -196TC 2 &%, v uEAdsA= o -130T
A ek -150Ce &% WYE Yzdrt,

249 de 54 &= g o|tt. o] 2R EA S (Rapatz, G., et al., 1968, Cryobiology 5(1): 18-
25) 2 oY AE HHEL oy HH 4 25F 71AY(9 = £ Rowe, A. W. and Rinfret, A. P., 1962,
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Blood 20:636; Rowe, A. W., 1966, Cryobiology 3(1):12-18; Lewis, J. P., et al., 1967, Transfusion
7(1):17-32; and Mazur, P., 1970, Science 168:939-949 for effects of cooling velocity on survival of
peripheral cells (and on their transplantation potential) IFZ). Eo] 4o =2 Wales 52 9o 4L 3
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