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Establishing A Method to Rapidly Remove Glycerol
in Frozen Red Blood Cells
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Abstract: Objective To establish a method to rapidly remove glycerol in frozen red blood cells(RBC). Methods The glycer-
ol in frozen RBC was removed by using three-step method as following: the frozen RBC were diluted by adding salt solution
with high concentration. The salt solution was removed through centrifugation. The RBC were resuspended in normal saline
of corresponding volume. Three-step method could achieve the quick removal of glycerol by controlling the concentration salt
water and action time. The indexes of hemoglobin, free hemoglobin, glycerol residue, residual white blood cell(WBC) and
The tradi-

tional method to remove glycerol needed 1h approximately, while the three-step method only needed 15 mins approximately,

hematocrit of frozen-deglycerolized RBC were compared between conventional and improved methods. Results

greatly shortening the time and improving the efficiency. The related tests for removing glycerol RBC, except hemoglobin
content was slightly lower than the “The quality requirements for whole blood and blood components (2012 edition)”, the
rest of them all meeted the requirements. Conclusion The three-step method has the advantages of short time and high effi-
ciency. However,it still needs to be further improved and optimized to make the quality of product meet the national stand-
ard.

Keywords: remove glycerol;frozen red blood cells;three-step method

UKURZL 4 M0, 2 48 B B VR L M R A7 T 40 %
A4 H I H R DA K 21 240 M O A7 B ) L 38 R 7 — 80°C
TRIRAE 10 4F 7 I AR 1 S B R A il AR Y o
TR S R LIRS UK R 20 40 A 25 B 1 i AR
EIFLLHMH TR R MG R H IR J7 . 78
SR 07 FH R KR 2140 g oK R 25 H Tl AR B B (R A
1, 7] B fe] B pRe 2 B v O BN 3040 21 4 i 2
BRI R, AR AR 22535 4 A A 50 i ) B
T 5 K AR 2140 M 25 H il AR 45 A (A5 25 1 oih B B
Vi) A K Ay 4 e e o O b 8 S 6 3 R LA okt e 7B
ERS . Lusianti 255 25 MO 38 00 6 VK%
LML Ar ) 20. 4 g/dl #HKIFE 8 5.3 g/dl #hK

» {EEBEM G F982—),
EIEE R 3C967—)

’

WEE 22 s Ja, AT 22 BR UK R 20 4 i rb & K3 0 i H
?m[l.s] .

Shy 4 J 25 6 I ) B T ] B DR AR 41 240 B A AR
R FRATEERENE H = A AS [R)vk BE B ER W (20. 4,3
K 0.9 g/dD 35 Bk i K R 21 40 L I Ak 1l 56 2
BRARAE T,
1 MefEE
Lol #Fos e 0 BEALIEE 100 A A9 B 77 21 41 i
il £ B UK R 21 40 B, AR J5 R 0 B 10 ml 9 UK VR
T AR A A R A 5 1 DKR £1 200 i 53
N1 ml/ &R T — 80 CARAE I R
1.2 XA A4l % SysmexKX-21 =432 Ifil 40 i

2 AT AR A B, 32 DA S ol
U3 R AR, AR B W A i R



106

PR B0 B 2 A s

%334 2 20184E3 H

J Mod Lab Med, Vol. 33,No. 2,Mar. 2018

TR v Ay 3% 55 FRAN AR 1 45 A PR HDD I 3% U
B 2T 2 RS IR (b 5 B AR s AR R AT R
N EDD S =T ARSI R G VAR BRA2 W A
RS wDD) » R  240 A 250
1.3 Fik
L3.1 Kokikerdnd F 37C Kk fe 1
min, £ f@lfl 1 v R 21 40 M H i AR 6] v B B £
VW, B0 J5 S ARSI 3 VR TP B U B O 2T B Pk
K& 2 AR OKE RO MBI, MKk
FH I AT 0L U 4T B L A Rk B
HIh AR B R R
1.3.2  SEEAr Al it DAAS [R) v 46 Tk B2 AT o0 IR
BORAS R, S I 1.2 AT B 4H , BIF 9T 4 41 10
I A 8 oF Y e X [ U A . SRER A 1 A LR AR IR
Ph 5 AERFER AR AT VR U L e i — 3l 250 5 S IR 4
2 EEWMA 5 A ARBUER K VW 5 » 47 30
T EE = R %o R 48 A H iy ol A o B 1k

BAR R 52820 1. 78 1 ml Rl ik 59 vk 78 21 44 ffd
HANA 4 ml 20. 4 g/dl ERE W PREIR S JE A 20
ml 3 g/dl R W P A J5 A 100 ml 0.9 g/
dl FR¥E W 53 000 r/min B0 5 min, 3¢ i« 5o o0
A1mlo0.9 g/dl FhiEm i E .

SCEGAH 2. 4F 1 ml @Ak A VKR LT A A P i A 4
ml 20. 4 g/dl EhE W PREIRAIFE A 20 ml 3 g/

dl AW ;3 000 r/min B0 5 min, 3¢ L1 IMA 5
ml 0.9 g/dl $HHEWEE,3 000 r/min B> 5 min,
FEEWMA 1 ml 0.9 g/dl #hvs &,

X R . 42 BRI 3 B AR 4R A R (2015 WO
B4 VK VR T 40 i ffe R 2 v A o & R L 4 A B
21 40 B A BRASCHHE AT i UK R 25 H Tl 4 o 0 B ai i
Sl FR 8 VKR 21200 i R 2 I SR R R R
4 Zait e b SEURBOEE R spss19. 0 Bk
SRR R, HEHBRRA KR, L P<
0.05 AEFAGIF=E L,
2 H#R
2.1 WARR R IEMkA ML FHF kL tn
Jio i o AE AR kA LR 1. 204N S L A
L L2 P AN FE B » 1AM S B 2 1 5 0 R AT LA 2
STG I E L (fH =1. 680, P=>0. 05) ; 1M IfilL£T.
B (g/1) N (8244 vs 96 +6), 22 %4 G it
2 Y (1=2.35,P<C0.05); SCIR4H 2 5% B4 [
BT A0 B A L A0 B L A R I 2T B R E 3 A
B 2R ERIF¥E L e Hor 50 2,851,
3.114,2. 980, P<C0.05), SZUesH 1 550564 2
Fb #2140 B 5 | I 40 Y e 2 R I 2T 3R MR 3
AFERRILIG A 1 T sRd 2, (H 4 22 5 K4 it
R L (P>0.05),

*x1 M RERKEIARESEMF ERLIHARIEIR(n=100)
- SR 1 5% R4l SCHA 2 5% R4
N L4 1 L 2 # AL : , : ,
L 2
LY A (X120 /1) 3.5440.16 2.4540.16 3.56£0. 22 1. 680 >0, 05 2.851 <0.05
218 AWk (g/L) 8244 6844 9646 2. 351 <0.05 3.114 <0.05
KN 0.3340. 02 0.2740.02 0.3440. 02 1. 820 >0.05 2,980 <0.05
2.2 WAKRREEHWBEHMKELMILSE F I F H A 5% B 3 WifE AR i 2 R WA Gt E X

R R e e A i RRCA L5 R I T A SR
(2012 FRO O CRUTR ) BR B 5 b ™) X fifk vk R 2%
I 21 200 R A 5 A S Rl 1 K R T4 2
B S W0 Y R I U S AT R
Hh & E LAk R E 2, LRH 1

Ce {48 %R 2. 633, 2.342,2.050, 3 P<<0.05),
S 2 20 50 B B U B AT B 1 L I
BB A A AR B R 3 AR AR HLA, 2 SR S
T o4 Bk 2,532, 2,331, 2. 010, P<<
0.05), SEHGZH 1 FISCZEG A 2 Al 5 H 46 I 48 bs 2 4

SXTHEA R ESMAaE A S aE  HmEE RN TXRA. 56 EEZRME,
x2 MM REEHHEREKARIMBEERTENRELLE (2n=100)
- S 1 53 IRA S 2 S RA
LR SR 1 SR 2 it 1 - ; : - ;
33 8 2T 1 A i (g /L) 0.3540. 05 0.4240. 07 0.814+0. 06 2,633 <0.05 2.532 <0.05
gk (/L) 0.7340.07 0.89+0. 08 1. 2640. 06 2,342 <0.05 2.331 <0. 05
A% B A (<S1X10° AN/ mD) 0.0420.004  0.042£0.004  0.0520. 004 2. 050 <0.05 2.010 <0.05




KB EE 20k 334 2 201843 H

] Mod Lab Med, Vol. 33,No. 2, Mar. 2018 107

3 i IEF AR 28~35 K, Al
T 20 1 25 1V B A7 FE DR AE R R D £ A0 25 il 2 R
[7) P2 32 F B S, DB DR 2 2 4 i 6 I ) s 5 1 % s o
B2 B 2 DR AT IR T A9 228 K T 0 /L, 0 B P9 K R
fle.Na' .Ca' FFi& . L4 ZAVERE T F I, B &M
PERE I, — B2 Ah FLR 0, Hb 23 D40 M P 3% i L
BB M08 (1 (FHb)OY | UK 20 40 B 44 A7 39 mf
IRE) 10 4, H I R A7 H R X T 2E K 21 41 i 9 (R A7
7, 1 5 R AR AT R P £ B N 2 RE ) LA R A
FHANAA  H 2 it UK R 25 H 9l R 9% i) 1) 45 KK, it L A7
TELZT 20 MV I A 10 R, 2 b i S 2R 20 40 e R
mEZEREHEN. ©EHIME™4BEHE NN
AL S @21 20 it o i R B M e KORAZ BR B . 1L 48
B 75 3 BRI 30 4, 25 H I 0 DR EE R G248 K
AR V5 R G BB B LS B R A R A
B A i VKR o FRFE I B A AT B TG vk R A
TIE 1L Y8 AL 1

Sk 45 J5 A UK R W IS R], FRATTIRE T T PR I K R
2120 i Hp 25 B H I A T R L SCE 2 2 A L SR
S O RN AN L S Ll i e R (S S P
ZT 20 B | I 40 EL 2 R 2T 2K (R 3 AR A
SCUAH 1 TR A 2, H R WA A ST
St 3 I R & B, SR FH S 56 21 04 T VR B A R
Je B B9 L 2T 8 PR B AR T A% 5 T 1k i X R 4
HoAt 45 T0 6 AR Hy 5 06 BB 20 J6 25 57 L350 40 o 48 AR A
TP HRA . TR o0 A 2 08 4 ol 41 2 1R B AR T AR
G5 7 B SR TR AT RE R - e R R R VA R TR A 25 H
Jei o o 21 40 AR T 5 00 e A 118 2 S %) S 4 B 1)
WA T H 0 BB P ARSI BN 2T 20 i A H v B
BE L & B2 S A KL M DL Rl A T T 4
FIHAERE] . 53 AME 2 H W Rl R A 3h 12t &
MBS R S R — 8. B TIRA %
VRO R) 2o, (IR R e IR A, T RE R EURE A
RN B s < W= s e e N O R e =950
D B LT R R A . B 2 T — 2B A 5T
WL X S A AR PR R S L ke Ak Sk
9551

TEAHIE 58 H ir 7 Y 25 Il A SE 58 O kL AT LA
A e b 58 B UK R 2T 40 B 25 Il L 4 e A A A
[B), AT AR 2 B 2 M R B . 7 — B s
Bk 4k S 4 A6 52 56 25 4 Il 41 3R SRR AR AL, R
i1 47 KT, ATP, 2, 3-— ®s W2 T il ik LA A m] 7%
TE P F ) e St T 40 B 0 S5 e R AT T A 4 1T b
il o TREE S AT 2 9] 5 V5 VI 49 » A PR TIE 45 30 4
1k B AR A AR T L R D e 8 L
FZRHFEASTH®E TR,

S

[1] Benson JD,Chicone CC, Critser JK. A general model
for the dynamics of cell volume, global stability, and
optimal control[ J]. ] Math Biol, 2010, 63 (2): 339-
359.

[2] Lusianti RE, Benson JD, Acker JP, et al. Rapid re-
moval of glycerol from frozen-thawed red blood cells
[J]. Biotechnol Prog,2013,29(3) :609-620.

[3] Benson JD, Kearsley AJ, Higgins AZ. Mathematical
optimization of procedures for cryoprotectant equili-
bration using a toxicity cost function[ ]J]. Cryobiolo-
2y.2012,64(3) :144-151.

(4] rpAe NRILFNE B R LA MR A F 2 02 5

ARAEAEHAE (2015 OS] Jb 5t B T E & (2015) 95
= 4, 2015.
National Health and Family Planning Commission of
PRC. The technical procedurements for blood stations
(2015 Edition) [ J]. Beijing: National Medical Treat-
ment(2015) Annex 95,2015.

(5] e AR ILAEE KT AE MR AT ZE G4

GB18469-2012 42 1fiL K i 3 i it 2SR [S . Jb e o
el s o S AT, 201 2.
National Health and Family Planning Commission of
PRC. GB18469-2012 Quality requirements for whole
blood and blood components[ ] ]. Beijing: China Stand-
ard Press,2012.

(6] ZHWRE. 28 I8, I 9 040 26 P 2 V9 00 0 0 ol A B
Rz FHLT]. BUARAGR 55 B2 2 2% 35, 2015,30(4) : 117-119.
Ma JY,Guo T. Preparation and application of internal
quality control substance of free hemoglobin[J]. J
Mod Lab Med.2015,30(4) :117-119.

(7] SRR, vRURZLANAE H Ak 5 25 Hobfb iy ek LT ], S
PR LR 2R, 2017,29(2) :66-68.

Zhang CS. The glyceride and to glycerol of frozen red
blood cells [ J]. Journal of Heze Medical College,
2017,29(2) :66-68.

(8] @R E W8 FF. 55 T vk g R 2L 0
Fre B 52 R L) ], B K 3 BE 27 2 L 2016, 37
(4):564-565.

Ji HG, Wang L, Hu Q. The effect of glycerol on the
quality of frozen and thawed red blood cell[J]. Int J
Lab Med.2016,37(4) :564-565.

(9] £ BB #,ikM==, 5. WA MAP 7 4°C &4 T
PRAT- VKR At R 2% ol 21 40 o o A AR Ak LT L I R 4
1L 5/ 56:, 2015,17(1) : 74-75.

Wang K, Chen X, Zhang WL. The quality change of
using MAP to save frozen-deglycerolized red blood
cells at 4 “C[J]. ] Clin Transfus Lab Med, 2015, 17
(1):74-75.
Wi B
(CAETR=R-C P



