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Figure 1. The variation in the antigenicity of red

blood cells before and after freezing:--==««+rreeeeeeeee 13

Table 1. Titer of anti-A reagents with 2% saline
suspended fresh and post—-thawing red cells:------- 9
Table 2. Titer of anti—-B reagents with 2% saline
suspended fresh and post—thawing red cells:----- 10
Table 3. Titer of anti—-D reagents with 2% saline
suspended fresh and post-thawing red cells--- 10

Table 4. Avidity time of thawing RBCs by the slide
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Al2FS Novaclone (Dominion Biologicals, Dartmouth, Canada),
Bioclone (Ortho-Clinical Diagnostics, Raritan, NJ, USA), Monotype
(Medion Diagnostics, Diidingen, Switzerland), Bioscot (Millipore,

Livingston, UK)2] 478 3JA} A= AFE5FI )
7F 54 97Hpotency) HAF
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1.2 A 2 8% F 4939 ABO 9 D 94 W

ot

7}

AY 24497 (n=5)9 ABE s44ET (n=1)F A&3sto] 54
A% 54 67019 F9 F-A FHAE A97ME H7FsEtH(Table 1.
Y WHow BY TAHYT (n=5)9 ABE FZAHIT (h=4)Z
AHEEEe] @-B $34A 97FE HUESI ow(Table 2), D ¥4

FA4ET =5)8 AHgdtel F-D $Wx 94718 Wl Frhstqrt

(Table 3). z} &-A, 3-B ¥ 3-Do T2 A% X Yo+
FAIAQ ZFol7t glo] sAAEF FgUAdo] dAHH R FAEE

Table 1. Titer of anti—A reagents with 2% saline suspended fresh

and post—thawing red blood cells

Pre—freezing (n=9) Post-thawing (n=9)
Manufacturers p-value
Median (Range) Median (Range)
A 1024 (512-2048) 1024 (1024-2048) 1.0
B 1024 (512-1024) 1024 (512-1024) 0.5
C 512 (512-1024) 1024 (512-1024) 0.75
D 1024 (1024-2048) 1024 (1024-2048) 0.5




Table 2. Titer of anti—B reagents with 2% saline suspended fresh
and post—-thawing red blood cells

Pre-freezing (n=9) Post-thawing (n=9)
Manufacturers p-value
Median (Range) Median (Range)
A 2048 (1024-2048) 2048 (1024-2048) 1.0
B 512 (5612-1024) 512 (5612-1024) 1.0
C 1024 (512-1024) 1024 (512-1024) 0.5
D 2048 (1024-4096) 2048 (1024-2048) 0.5
Table 3. Titer of anti—-D reagents with 2% saline suspended fresh
and post-thawing red blood cells
Pre-freezing (n=5) Post-thawing (n=5)
Manufacturers p-value
Median (Range) Median (Range)
A 256 (128-256) 256 (128) 0.5
B 128 (64-256) 128 (64-256) 0.5
C 128 (128) 128 (128-256) 1.0
D 128 (128) 128 (128) 0.06
L
471 sAke] &-A, F-B 299 #AE A AY, BY R ABY
A= B 53 Ueo mE $d& Holw T2 AF TAA
zpolE Holx &t D ¢4 Ady= dds $2A717] A
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Table 4. Avidity time" of thawing red blood cells by the slide test

Blood group of Manufacturers
Reagent
thawing RBCs A B C D
A (n=5H) 4.6+2.6 3.2+1.8 6.5+3.2 5.6x1.5
Anti—A
AB (n=4) 5.5+1.7 2.8%*1.2 7.3%£2.1 5.6x1.4
B (n=b) 6.9+£2.8 3.1x1.1 5.3*1.4 5.5*1.5
Anti-B
AB (n=4) 7.9+2.8 3.2+42.0 6.3%£1.6 6.1£1.3
D positive
Anti-D 8.0x0.0 5.8%+4.8 9.6+£3.5 23.6t2.4
(n=5)

* Avidity time (seconds) was expressed as a mean=tstandard deviation value.

F-A Akl BRI 039 4877}, F-B Aokl AG 0Fe)
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Fig. 1. The variations in the antigenicity of red blood cells before

and after freezing.
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TFd§& dods AV BES] fE AMREHE UHEERS
WAR I WEHEA(cryopreservation), 7 Z(lyophilization) 5°]
253 ok FUdA Fdgow AxFHo THHE T
aA= CPDA-1°o¥, Fariik2 ¥ wa A 35t
T HIFAE AFSSHH 1-6TollA 42€7HA = Hko] 7hssht
Mool M3k B fsiME A8 TE Ak g
Ado] desHAdA Ad FTeg AL w4
g Ao Ee HAEAT

e
o]2& 19724 Mazur®e WZEA o2 7Zslon, o]

e
o
off
1o

i

Aol

o
ol
2
1o

o
w2 Yzha A okl A5 AA(ice crystal) Aol AE &40
27l Yelojt}. oly3 AMxeol WIS FHA3E7] Yo
AR S A(cryoprotectants)’}  AFEEW, o]z3 FTAHIA =

€ A wet A F R R 5 vk AA, Alxe

AR S A 2M F(sugar), TLZF(sugar alcohol), Z2]™(polymer)

ot iy

¢} hydroxyethylstarch (HES), polyvinyl pyrrolidone (PVP),
polyethylene oxide 9% #E(starch)e] o™ o]=L IV}

WEs7] AA wEA @EAAA AX U 49 24 dA4ES
YEA7le 988 sttt 24, AlXY FZEAERIAZRA SZAE
(glycerol)@} dimethyl sulfoxide (DMSO)7} omw, o5&

Axdz A%ee] AUR Axe @4% Aem, o-de
(3]
-1

E3 ZPA=ES DMSOd Hlsle] AgHom Z=Ao]  kslol
AT YERY Ao 7% B3 AbgdTh oju] =yl w
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T9] el A A Ak HES, DMSO, glycerol 5& ©]§3}¢]
FAAETE AxFd F, oF dEstel AT dAgE, HIT
AEE sl dE g2 Wrks AgE bk glon, uEk:
FEAEHE AREste]l Axd FEAAETE AlAl FEate]
EA Ais Hel AFm gk A A aE o] &3 Al¥E
B Luyet®e] 19499 Hz=2 wyslow, 71 5 Merymann
S oste] wHEo], 1960l Huntsman SO 2]3}o]
Fdgo] obd Aokg AP wael ARgSHGth ol d
NAALE o] &3 AP Yeuyd LYY e TARIAES
ARESEE WOl Hlgte] AT o g szt AHan, e Al
TARGA AZE AT A}l " glenz FIHHY

Aol M= i Alx7F st
ddH B2 om [isdE 1
Haemonetics 15 cell washer (Haemonetics, Braintree, MA, USA),
COBE 2991 blood cell proessor (COBE BCT Inc., Lakewood, CO,
USA), Haemonetics V50plus (Haemonetics), Haemonetics ACP
215 (Haemonetics)s® FHlE o]&ste] w2 AETE
Az AL B E sl 9= 269 HESE o] 83te] Alxd
T4 A7 Y58 +87]F (hemolysis %<2%, 30 min saline
stability>88%, K+<75 mmol/L)el AHFsdtts A+% Ak
ey giFEe AgEe FAAETE Alxstel A A de
w g oA, S T A4d 2 5

ANy HE E An FH, A7 £E Tl AgsiEE
eS|

g w3 otk A2l @A 54 07 AdTe £4
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Abstract

Development of cryopreserved red blood cell panels for
verifying ABO and D blood grouping reagents

Sungwook Song

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Hyun Ok Kim)

The verification of ABO and D blood grouping reagents is
essential to ascertain safe blood transfusions. However, the
research use of donated blood products has been limited in
Korea by the blood transfusion law and management policies.
In this study, we developed cryopreserved red blood cell
(RBC) panels utilizing the high glycerol method to verify the
ABO and D blood grouping reagents. In addition, we
evaluated the stability of ABO and D antigenicity. Fresh
blood was frozen by the high glycerol method, aliquoted and
cryopreserved in 2 mL cryotubes. Twenty—four vials of
bloods with types A (n=5), B (n=5), AB (n=4) and (n=10) for
ABO RBC panels, and vials of blood types D positive (n=5), D
negative (n=5) and D weak (n=1) for D RBC panels were
established. Potency, avidity and specificity tests were

carried out with four different commercial ABO and D blood
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grouping reagents. The potency of cryopreserved RBCs
after thawing showed no statistical difference compared with
pre—freezing RBCs. Avidity time measurements were within
5 seconds in ABO blood and around 20 seconds in D positive
blood. Specificity test uniformly showed 100% specificity.
When thawed RBCs were stored at 4C for 7 days, the
potency test measured at intervals of 2 days showed no
variation. Cryopreserved RBC panels produced by the high
glycerol method produce excellent results in stability test
with commercial ABO and D blood grouping reagents used in
Korea. Therefore, these panels can be utilized as reliable

materials of verifying blood grouping reagents.

Key Words : blood grouping reagent, high glycerol method,
cryopreserved red blood cell
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