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Background : To standardize the separation method of cord blood and establish the Korean
Cord Blood Bank, we analysed the data regarding cord blood separation from 8 different hospitals
which involved in cord blood banking project.

Methods : We analysed 306 samples which collected with heparinized syringes and separated
within 24 hours by Ficoll-Hypaque density gradient separation method and RBC depletion method
with 3% gelatin. We performed the mononuclear cel(MNC) count, viability, CD34" cell count and
CFU-GM count following separation of cord blood. We assessed the vyield of hematopoietic stem
cells by different separation methods in 9 hospitals and the variability among hospitals which per-
formed cord blood separation by same method.

Results = 1) In 204 samples of cord blood separated with Ficoll-Hypaqgue, there were signifi-
cant differences in MNC count, viability, CD34" cell count and CFU-GM count among all en-
gaged hospitals, but nol in each individual hospital. 2) In 102 samples of cord blood sepa_arated
with 3% gelatin, there were significant differences in viability, CFU-GM count and CD34" cell
count among all engaged hospitals, but not in MNC count. 3) The yield of MNCs, CD34™" cells
and CFU-GM was higher in the cord blood separated with 3% gelatin than Ficoll-Hypaque.

Conclusion : We suggest that RBC depletion method with 3% gelatin would be better than
Ficoll-Hypaque method in order to increase the yield of hematopoietic stem cells and standardize
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the method of cord blood separation.
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1. Ficoll-Hypaque =280 U2 =&

BAMZL F==E52HTable 1)

I,

270 HAD, PollAe 22 3xjelle] o2 Adl
A & 15289 AlojdE-g Flcoll-HypaqueE._‘?_ elst
ek Aglaelcl A" Hel¥xe) Hd dhlae
D vlloll4] 5.0, 3.0%1.3, 3.64%1.86(x 10°/mL)(P=
0.11), F ¥JollA] 1.54+0.6, 1.62+1.14, 1.83--0.8]
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Table 1. The comparative yield of cord blood separation by Ficoll-Hypaque in 6 different hos-

pitals
| D
Hospitals A (n=13) B (n=13) C (n=6)
(n=25) (n=30) (n=42) P-value
MNC (X 10%mL) 353+419  4095+3756  43+1.12 5.0 30+13 364:1+186 0.11
Viability (%) 95.5+227 97.5
cozt Cell (x10YmL)  6.55+9.20 10.57 £6.09 0.8
CFU-GM (X 10¥mL) 16.7+353 508+ 1.33
F
Hospitals E (n=20) P-value
(n=21) (n=24) (n=10) P-value
MNGC (% 108/mL) 25+08 154406 162+ 1.14 183+ 081 0.31 0.00
Viability (%) RN6+1.1 809 +43 838 +1324 026 0.00
cDxt Cell (x10%mL) 1.6+09 218+2.17 1.10% 1.08 281+ 327 0.058 0.00
CFU-GM (% 10*/mL) 208072 3.12+1.45 31 + 28 0.86 0.00

Table 2. The comparative yield of cord blood separation by 3% gelatin in 3 different hospitals

Hospitals X Y ‘ P-value
U i (n=21) (n=19)
MNC (% 10%/mL) 468+179 43 +£15 456+ 1.86 833+ 205 0.25
Viability (%) N6 *+1.1 91.6+37 0.005
co34at Cell (x10%/mL) 222 +1.60 6.083.99 8.86+10.73 0.009
CFU-GM (X 10%mL) 577 +1.77 15.72+8.93 0.036
“Total nucleated cell count
(X 10mL)(P=031)2A ZUst wlo|A] FUd3t W o2 AuEe 28l WSl FAA AeolE |
& of] rﬂrﬁ_%:- chal ERA| = 2k eHP=0.25).

HS Adsle 73 Solle vEE AY
F5ante] FAIF xele Uk
0.26)e|u} CD34 oFAA|E4P=0.058), CFU-GM 7=}
(P=086)% =3t HAD, PollAe urEsia A
42 sleigks 2 Axte] EAH xolz ULk 2
v} Fdgl o R Ali¥ “JEI—"i Alsisitizt e
A% iiﬂ‘: }o{]‘“ t:]uaﬂq_j_ ,:ﬂ__f_.:;ﬂ , CD34 col:,{é
AE4 CFU-GM A= 257} 5741?«'4__2 © o]&}
o) & LN ch(P=0.00).

2. 3% gelatin 22|80 U2 ZEHZMZZ

=2 12H(Table 2)
37 Bl Zzh 4xje|e] ohE A4 3%
gclatin_j_ Zx 10232 ;q]L}] 5.9 Hajglgict HEAY
§(P=0.005)o]L} CFU-GM #24=(P=0.036), CD34
a“éxﬂ 22(P=0.009)= WS vt Zzk EAH A
vheb A E, el 4.68 =
1.79, 43+ 1.5, 456+ 1.86( < 10°/mL)2A] ZLgk Y

o7} A& AE

3. Ficoll-Hypaque®} 3% gelatin 22| dhE{ 0f
o|st ZEBPM|ZEQ| =571} H|W(Table 3)
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Table 3. The comparative yield of cord blood separation by ficoll-Hypaque and 3% gelatin in 3

different hospitals

MNC( % 10%/mL) Viability(%) CD34" Cells(x 10"/mL) CFU—GM(mD‘j/er

Ficoll-Hypaque 1.54+0.60 809+43 2.18+2.17 3.12+1.45

3% Gelatin 456+1.86 91.6x3.7 6.08+3.99 15.72£8.93

P-value 0.0001 0.3165 0.0001 0.0002
Ficoll-Hypaque 25408 996+1.1 16+ 09 2084072

3% Gelatin 43*15 996+1.1 2.22%+160 577177

P-value 0.0001 1.0000 0.0008 0.0001
Ficoll-Hypaque 3.64+1.86

3% Gelatin 468+1.79

P-value <0.0001
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A& Fe|Aloll= Ficoll-Hypaque, Percoll, starch,
methylcellulose, gelatin & H¥AHoZ AL8sla )
<l o]E& o]&3t ZHEEAX FHAT A3t
AT ZAFSo] go] Bus|m ekt Ay R
aioll B T AdFEA AYY 52 Ficoll,
gelatin, methylcellulose, red cell lysis Y3 red cell
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4% gelatin ¥ijo] t] 9=<slcla sl9jc) &, A7]&
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Rolg AR & Sol¥ Wik RAE glo] 24
A Eo]4)-& Al3it B o] Qlek” z2|u} 3% gela
ting QAel] Foirksgt AR UARS] QA B
Bz ezt olim 2 AEE A Ul
A}-87V53t pentastarch 5-2 o] &3lo] Hr} H&FH o
2 HYTE AAske el £ Aoz Az
E3] Krutzberg 572] 2|2 H3of oJspH a|ciE ]
A% Aol Fojsle dlFAEA  FokalTau
CD34 FHATSHTE 2357} o ezt 9
gomg chulio]ele] FIAMER LAsE e
243 5 e HET AYE ol dsod AdE
2elE sk Zlo] Aall AlfE o]je] AHgolE
ol xele) Azt

8% H ol 77} Ficoll-Hypaqued Ah-gslod 4l

g 2olE od A9E duT 9 ZYBHES
csmsel gloidl wWUzel 2 AelE By
3% gelating o] &slo] Aoie EelE Alselld %
gt QT £ExIsl WAST RiE A

o] Ko|x okgkrl e} 3% gelatin ¥WHHOE A




g Felsitigts AlZEASE dolA e WUzt
o] zel7t el ol oldE 59 dF AT
Al Zro] AN MFHF £l ai7tAl e A17H73 =)
7b wdubet oka Xzt Q)97 difez Azt
t}. =3 CD34 FAA|ESLE CFU-GM FJkrol] 9l

olME HYAZE] Zfo]E HQl ZAZ o] T4 A
277k gk oefshAl JEh R EE9so
QA R ZAA wyol7] wiELe® AYzkgct.

AEHog, A8HU Ad 239 ¥&L Al
Ae AES Helsle HUAEe Zol7t _:_:Uq] o]
omA ZHERAEY AL F2 HET I
WS ARsle] AliE EelE o= Zo] AF =R
}.“? E‘-]_t:}

_I

2 of

i & ANEE o]&3 ZEEAFo]HLEZ HA
o LU} bl glew, 5] ujEeiztA|g
AR ol Alol Hlste] ol 4Hui4EALe
AEA YA etz Al SUE o188 o)y
o] Axp Zrlsta Uk FTellA = "l Ao A
HES o8 olAnrke uldd el Avked
397t YA gobd AR AREER A
AR Adid oo 8 W Hel7t Hawielz
Q7. weld Fulld AE euaze sls
o AT Qe VY HUSIA 24 B Agel
o gE AE Relle] e DT W 29w
AZS] Feigel BY ARe vlazAs ¥m,
$5 Folela] ARes] ARG shed o Y
H.S T E3slo] ALsl= Zlo] 5% QUA ol
37} &3t

4 W7 ol A el E AR A
AZold AUE ANE ALolA 247 B3k
Ao Ficoll-Hypaqueo|t} 3% gelating o]-&slof Alch
8 Hal2 Aslladu HAA5S ez sk

s Heldo] chalfgs AEAYEE, CD34 FA
AEZ CFU-GM A2 zhzh u|asle] U3
Piloz A WAl FEE Ko7t gl
A e Heluhel wel F5azte] Aozt AEA

Student’s r-test®} ANOVAR] o 2 7]Zs13ich.
2 1} :97] wWiol|4] Ficoll-Hypaque2 2 AHthE

2| S Asslgidd 719= 2F 204#], 3% gelatin<

CHElEASI3|XI M3 A X235 1999 239

2 AR Lels Adeg™ Aee 102800
<% ¥l Ficoll- -Hypaqueo. 2 3x}ed|4 z+z}h
chEAI7]0l] HHEsle] AlE EalE Asksltizls
GH(P=0.11, P=031)L} A|EAIZ-E(P=0.26), CD34
N E57(P=0.058), CFU-GM Z2t4(P=0.86)9] %
AR Zol7b elgdek et 7 wHYUST s gh

T, A|ZEAEE, CD34 FAA|XEF, CFU-GM A2k
T EF7F A z}alE eI cHP=0.00). 3%
gelatin 2 Aldjd Egl2 3loul 7490 wds
Tkl M| EANEE(P-= OOOS)J,} CFU-GM #]2k(p=
0.036), CD34 FAAETF(P=0.009)= FAH Ho|Z
Ve A R shel] s B STkl EA|H Xpo] =
VERRA| = 29keHP=0.25). Ficoll-Hypaque®} 3% ge-
lating ol&sto] Ao By = DuT g =
dEAE FRAIAE Bl2ATRE 270 WA A
ofl4 3% gelating o|&3sl= Zlo] Ficul]-Hypaque-%
o) &3 Zuch 4 73S Lhehigich

2 2334 Ao 2ae 47 SelolA
£ Ficoll-Hypaque-Z o] &3lo] AthE E2|&5 sl
ZA8 ) 3% gelatin 52 o]&3 HHEF 7} ol 9

bl Alcie £21% sk Aol Al Eelubie
232 galdg GuT U 2RO FEE
e O -r

25 Es]7] fste] Ho} w82l o)t A
c}.
g E s

1) Gluckman E, Broxmeyer HE, Auerbach AD,
Friedman HS, Douglas GW, Devergie A, Espe-
rou H, Thierry D, Socie G, Lehn P, Cooper S,
English D, Kurtzberg J, Bard J, Boyse EA:
Hematopoietic reconstitution in a patient with
Fanconi’s anemia by means of umbilical cord
blood from an HLA-identical sibling. N Engl J
Med 321:1174-1178, 1989

2) Kernan NA, Bartsch G, Ash RC, Beatty PG,
Champlin RE, Filipovich A, Gajewski J, Han-
sen JA, Henslee-Downey J, McCullough J, Mc-
Glave P, Perkins HA, Phillips GL, Sanders J,
Stroncek D, Thomas ED, Blume KG : Analysis
of 462 transplantations from unrelated donors
facilitated by the National Marrow Donor
Program. N Engl J Med 328:593-602, 1993

3) Kurtzberg J, Laughlin M, Graham ML, Smith



240

4)

5)

0)

7)

8)

9)

10

0193 2 119 : MUE ZEI2AME

[I-.'.'

C, Olson JF, Halperin EC, Ciocci G, Carrier
C, Stevens CE, Rubinstein P: Placental blood
as a source of hematopoietic stem cells for
transplantation  into  unrelated  recipients. N
Engl J Med 335:157-166, 1966

Wagner JE, Rosenthal J, Sweetman R, Shu
X0, Davis SH, Ramsay NKC, McGlave PB,
Sender L, Cairo MS : Successful transplantation
of HLA-matched and HLA-mismatched umbilical
cord blood from unrelated donors : Analysis of
engrafiment and acute graft versus host dis-
ease. Blood 88:795-802, 1996

Pahwa RN, Fleischer A, Than S, Good RA:
Successful hematopoietic reconstitution with trans-
plantation of erythrocyte-depleted allogeneic hit-

man umbilical cord blood cells in a child with

leukemia. Proc Natl Acad Sci USA 91:4485-
4488, 1994

2AEA 3l AE 2 EA |4 HHD.
A% A = E T A|FEo|4 AEZA]E 19,
1998

z 9, 787 2y Adis 28 eAEol4] A

Han. A1zl A
21-22, 1998

Harris DT, Schmacher MJ, Rychlik S, Booth
A, Aceredo A, Rubinstein P, Bard J, Boyse
EA . Collection, separation and cryopreservation

ZY LA FolA AEAF

of umbilical cord blood for use in transplant-
ation. 13:135-143,
1994

Nagler A, Peacock M, Tantoco M, Lamons D,
Okarma TB, Okrongly DA : Red blood cell de-
pletion and enrichment of CD347

Bone Marrow

Transplant

hematopoie-
tic progenitor cells from human wmbilical cord

- [ s
s Ldel=s

10)

11)

12)

13)

14)

15)

16)

FZol&E2 H s

Sl

13
(0

o1

[

blood using soybean agglutinin and CD34 in.
munoselection. Exp Hematol 22:1134-1140, 1994
Ullmann J, Perry E, Fautsch S, McCullough J -
Red blood cell depletion
blood for transplantation.
393a, 1993(abstr)

Agarwal R, Meagher R, Hurtubise P, Moscey-
Hicks B, Zwerdling : Umbilical cord blood se-
CD34 7 selection following the use of
hetastarch and soybean Blood
82(Suppl 1):14a, 1993

A]T_Aj 22}, ASA, A-73u], AT 9
Fol4), U35, A4 A ZYEAE
g% HETF AA ol VY AT
A|ZEo]| A8+ A] 3:53-62, 1998
Z A 71-5;1.9_ o] Zul  ul
HERL: Al

of umbilical cord
Blood 82(Suppl 1I):

paration :

agglutination.

=
o

o]zﬂ.o}, S A

, HET

e %ﬂ%ﬂﬂ
31:393-400, 1996
RS, o], 2ok, xAlel, e, A

zﬂnﬂ% el ‘%}t{jﬂl Zpolol] w-E
gl zE g A ES] FEFI | A3k u|z AT
tielzs B Aol A8k 2] 3:41-51, 1998
oldE, w, wrAlg ZlelE pexn =y
A, Axle}, Aeid, 2733, A, AR
ANE A DT Felupiael A7
5l BRI T xlolrl hul CD34 “A|Eo]|
X e G SR A Eo|A S A] 147
53, 1997

EH'?l A

r;:!



