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Evaluation of Domestic Cryostorage Blood Bags

Hyun Ok Kim, Juwon Kim, Hong Lian Jin'

Department of Laboratory Medicine, Brain Korea 21 Project for Medical Science’,
Yonsei University College of Medicine, Seoul, Korea

Background: Recent studies have shown that the optimal temperature at which the cord blood and the peripheral
blood stem cells need to be cryopreserved is below -160°C in a nitrogen tank. This study evaluated a domestic
cryostorage cord blood processing bag (CBP set) made from poly (ethylene-co-vinylacetate) (EVA) recently
produced by the Medi-Rution Company in Korea.

Methods: The domestic cryostorage bags was evaluated using 100 bags from Medi-Rution, which were divided
into 3 different groups and compared with 20 bags produced by the Thermogenesis company from the United
States as a control. In the first group, the mononuclear cells separated from the human blood sample were
divided equally into the cryosolution using DMSO, auto plasma and RPMI media. The blood was preserved
in 20 domestic bags and 20 bags produced by the Thermogenesis company. In the second group, the cells
were stored in the cryosolution with either auto plasma or fetal bovine serum. In the third group, 20 bags
were frozen at -70°C before being stored in the nitrogen tank whereas the other 20 bags were frozen in
a controlled refrigerator before being stored in the nitrogen tank at -196°C. The bags containing the peripheral
blood cells were stored in the nitrogen tank at vapor phase for a period of one year and evaluated for the
rate of breakage during thawing, recovery rates and viability of the cell after thawing.

Results: None of the bags evaluated in this study showed any signs of breakage or leakage of the products.
All three groups tested showed similar results regardless of where the bags were made, the composition of
the cryosolution or the early freezing conditions.

Conclusion: The CBP set cryostorage bags recently produced by Medi-Rution can be used to preserve blood
cells at extremely low temperatures for a one year period without any significant breakage. (Korean J Blood
Transfusion 17(1) : 48~53, 2006)
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M2 yl-tri-mellitate (TEHTM)S 7} 2 A& A1
Mt Z2]%3 3] (polyvinyl chloride, PVC)®jo]
YARHG AT Fehre W S A ohd AHEAE A8 &L polyolefinolt,
A Alzoll F71HQ wbAg FhA gk, et o poly ethylene-co-vinylacetate (EVA) Y=+ fluorinated
BAAE A WEstert o] & sl Este] A ethylene propylene (FEP) G55 MAZ Arg3}o]
S 7 dA Holl wet 5 AAAE A7 5 Baxter Healthcare (Deerfield, USA), Gambro BCT
A3 F dE 2L AFsA =00 (Lakewood, USA), Thermogenesis (Rancho Cordova,
A FAE AL 30°CoN A Basta WasHd USA), Terumo Medical (Tokyo, Japan), MarcoPhar-
T -65°Col] RAsla glow, WiE oA ma (Tourcoing, France) Goll4 A& WEk3t
gt o]F A Ezte] ofe] 28] &= 78°C 7t WS Az fufjata gk gllellA e Agoz
7 Wold 4= ek HE ATl ety A mle =4 (84, 3ol EVA A-S Ahgste] Al
B oohel Frol NS g 2ARAEE Bakst  o)E Rahg 2AE WENS Qyelelch 2 o
L EEE 160 olale] EALORA, ZAL i Fueld Azd wel 2Ae NTAL 3
Aol a7E= Sk ZehE o] P a3t 7hto g A AE A7) 3] bl o FE #
o) B3 ol gk shee) wEE goel nad  shalaA sk
Hh= glot oF 10~40%7HA ek Glvke CHA} gl el
Zlo| AubHQl Asfo]w -180°Ce| ZA|-EollA
= BaE R Z Uigk W s} AYHS H|t]F4 A+] Cord Blood Processing (CBP set)
ol 50%74A Hargk 710w o 58 4717+ W 100702 A3 Regsielon] Adjdo) A&t
B Aol Wl gl o BAl RaEm ek wle] ARE Table 10] BAF A1FT vl atol &
Wb ol EAe WERD soulel Aol oralgirh WERIMM wel 3ge R rn
di-2-ethylhexylphthalate (DEHP) X+ tri-2-ethyl-hex- Wo]| wrxd ol thall - A Z(mononuclear cell)E
Table 1. Comparison of cryostorage blood bags
Medi-Rution Marco Pharma Baxter Thermogenesis
(CBP-sef) (Cellflex) (Cryocyte) g
Material Bag EVA EVA EVA EVA
Tubing EVA EVA+PVC EVA+PVC EVA
Port EVA EVA EVA+PVC EVA
Bag shape Forming type Flat type Flat type Forming type
Ports cover type EVA cover Twist-off Cap EVA cover
Connection in Closed system Open system Open system Closed system
Connection out Outlet port Outlet port Outlet port Outlet port
Closure after filling Tube sealing Tube sealing Tube sealing Tube sealing

EVA: poly ethylene-co-vinylacetate, PVC: polyvinyl chloride
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Table 2. Comparisons of cell recovery count and viability according to the bag, cryosolution and freezing method

Group I (bag) Group II (cryosolution) Group III (freezing method)
Thermogenesis MediRution Autoplasma Fetal bovine Con.t rolled Deep
serum refrigerator freezer
Recovered cell a b c d e f
3 9.5+1.7 9.8+1.7 10.5£3.1 10.4£3.3 5.9+3.6 5.6+3.3
count (x10°/ulL) . .
Viability (%) 82.1+9.2¢ 83.1+8.5" 77.9+7.7 73.8+9.5 92.8+5.0" 88.8+4.8'

avs.b,cvs.d, evs f,gvs hivs jkvs I: p>0.05

Yol WEdt $ ol & 197 A4 BTl Hast 1640 WA & WEHEN o7 Agste] 173 7
= o] gl it Bl AET 3 AEES - BHoE YE HESh 372 AlESY =
] szshoieh. Aq W vhaat 7ol Alsgstaitt. 7] WEoll whE v a2 A A2 Felgth

132 2ol A9 we] A LA} = of7)ell %2 2712 %, DMSO, RPMI A
Hlashs Ao g gullollA Al Hig =4 £ H7letaL o] & thA] Whe 2 vhro] 20719 Y
< WEWo g AFE A 3l= ThermogenesisAtoll - 13 A2 o R J70°CollA] sk B
Al AAgE 22 Wes R w2079 wit)FA4 W3k T 196°CE 1AL, ohHE 20709 W
of| A Aytat Wi 2074 = A "‘]—"9\‘4 BI AlEE controlled refrigerator (CBS 3000 series, Custom
S gnk-e Hollo]| A buffy coats 3L & o]l & Biogenic System, Township, USA)E ©]-&3}o] &t
Ficoll-Hypaque (Pharmacia Blotech, Sweden)i ot Aoz WE3 T o]F -196°Coll E&3} ).
AFAES Relsileh. A7FEA,  Dimethyl I, 2, 3¢ e Wed e B AR
sulfoxide (DMSO, Sigma Chemical Co., St Luois, 4 e3uU]9] vapor phaseolld] H#sllon 1
USA), RPMI-1640 (Invitrogen, Grand Island, USA) 5 &kl Mol it et Sl AlET Y
A E 21269 HEE B %Eiéoﬂoﬂ = oHEEl Azl A Lg(viabﬂity)% ZAstoict. sl
ol AEFLFHE A5 =33 T Thermoge- T T AETE A5 TF5771(Gen-S2, Beckman
nesisAt M7} w|t] A wlol] 7z 20 mLA U] Coulter, Fullerton, USA)E ©]-&3}lo] FH3} o

BFg 3 .70°C WA 197 Rjsta v A E AEE-2 methylene blue 34 & LA+
o5 -196°C W5 A4 e vapor phaseoll 19 Zholl 3=l M|EE chamber counters ©]-835}o]
ZF Basigich 292 A3 WEEEH ] A4t AZG5 Aol A sl A5 Fslar Al 77+
43 Felob@* (Fetal bovine serum; FBS, 9] chamber?] &2 2 o] AAsgict. FA
Invotrpgen, Grand Island, NY)< ®]2s}7] 913k 4 A2 paired ¢ testE A5 o, pghol 0.05
o2 wt] 244 W 2070l 2712 %, DMSO, ulukel 735 EAITH o g o3t Zlo g s Ast
RPMI-1640 A 2 RbE WERENG, T o} k.

HTl #4121 2070l $-eflelE 4 7 DMSO, RPMI-
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1. -196°C ZXM2 WE ZaoMe W7y

ThermogenesisAt2] ¥ 20712} w|T]FAH AL =Y
100715 14 ol sll53le] Hetez HH3elS
uf] Wo] FEFAY Y8-Eo] FEH A glolch

2. 197 Bl M=ZolMo] sis = EE

HMES 2 ME MEE

QA wie] AT vl 1ol A& 7 Al =3
ALe] Wi Zholl 3l AlE b ME AEES
Tkl A BAIH R 99 Q& Aol FEE A
oSk thp >0.05). 279 A1 A 3)E AEF
ot AE AEES AHEAE AL P97 3
wol o =goy FARCE Fo3k Aol
AT >005). 37 A= 3]FH AL ok Al
¥ AEE BF controlled refrigerators ©]-8-3F 73
SollA Hgho]l 2w E% ot o] I FAH
o7 99 gl Aol Holx Ekti(p>0.05)
(Table 2).

o F

Ht] =4 ALS] CBP setv= Zuoll 4] 234kl wio
2, AdI2FE 2zt S7IAIEE -196°Ce
A&e T4 A717F B 5 XS poly (ethy-
lene- co-vinyl acetate) (EVA)S] AAZ A==
o 2 WEERE o 542 wbingoll G
2 g H2o| 7hgstar, 7hAEA7E Eol7t 9l
7 ofow wio] Y loj AE7} FUAsHA W5
o] F JIEF 3AYA F=2o Mo A==
31 membrane portst & F-ZHES 235 At

T 5 Qe Fx2 Ho] ek
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(heavy metals), residue on ignition,
pH 2 biological reactivity test 5ol t3k AAE
Faoll EF2t2" 212 9] physicochemical tests 5
Fafjol a=d]” E AlES o]# United States
Pharmacopeia (USP) 7245 533+ AlFo|tl uf
2hA] B ATe AA LA S AEE o
woll Rste] 17 160°C o]ske] Al A
ezl B F 37ColA A5 A el E4
o SR leakage o1 %5 B T A7k
Agoz ZeP=|det. 22 A W(Ther-
mogenesis, Rancho Cordova, USA) 20708} B A
off A-g=l Ak 100700l sl sYsk =719
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Ak A7l A slkgst A3k, 3k el = wlef st
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EVAT Z2AZoA o AAETdE a2 |4
o] fojutar S oh g} 252 FA A
74 7 WA S Hole Zler deiA 7]
o] Zoll? 2 QPATE AP Aot A8}
Aok a2y E A= 1378 B 3 &)t
ARz 2ERAL 9 AN 59 B &
717ko] 109 o8 A= AL Qb= AlRellA 1do]
gk 7| 7ko] g Wl glem 109 o] =4
Zolat 3t =54 7

TAE sl BAT FE o 53 WER
Sulo] Aol AA wEstae dovt =4
T H3 A gkEFo] 10~40%7HA] HarE A gl
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