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Fig. 1 Thrombogram parameters

a. initial (lag) phase

b. burst thrombin formation

c. inactivation phase

ke LC, SRR IR & 4 25mi $RIL L CHISE IS
72, BRRIUE, 1-FFP % %@ g — 40C 0%
B (MDF-U442, SANYO ) CTHaGE (Bl#E2 S Ff
K E COFTERIIZR 10 4) L7z, 1-FFP SR 1
RIS, MM E TR L 72 b o % 2 [\ H ik
Ef# FFP (twice freeze-thawed FFP : 2-FFP) & L,
SHE TR PR A% C 80m ] AR N v 7 ISR L T
BB MR %2 K 16mi FRICL TR IZH W 72, kiR
H#%, 2-FFP % #%EifE — 40C O s T & dik L
7-. 2-FFP BRSOREE 1AM, MR SEEE CRUG
L72d ®% 30 H kRl f# FFP (three times freeze-
thawed FFP : 3-FFP) & L, i 3% & 2% i T 80ml
RS8N v 73 L iR AR % 9 15
ml FREL TN 72.
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MK FA (PG6002-SDR, A FF— L FH)THIEL,
pH, F MU AR, AU 7 APEEE A M R
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mex 1) W72, gL, PT R (74 A
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mex 1), WEEHORKZMEERIE EUKRT, EV
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), VWF#RIE(BC 74+ w1 L 75~ Fik3E, Sys-
mex ft), P rEYHE(I > KRF = v 7 Fib(L),
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ba v A g R, Hemker 5D P20 %,
Fa Y U ARME Y AT A ¢ Calibrated Automated
Thrombogram (Thrombinoscope #t) % MW CllZE L
72. FHlEH X, Lag Time (b0 > ¥ Y AERABIET
% F TOFEH), Time toPeak (b & ¥ E ¥ AR IR AfE
¥ COREM), Inactivation Time ( b @ ¥ ¥ Y ANiGHAL
BALOWEH), Start Tail (b1 > ¥ SRR TRH),
Peak Height ( b 1 » ¥ VA& El), Endogenous
Thrombin Potential (ETP : #& bu v ¥y A gw) & L
72(Fig. ). llEAIFIT ba vy ErF v ) 7L — 7 —3K
3 (Thrombinoscope f1:), PPP &3 (Thrombinoscope
), FluCa st Ei3E + v b (Thrombinoscope
1) 2w

4. fREtLIE

FEATLERX Graph Pad Prism 5(FBR&t = 45—
7) %\, lway repeated Measures ANOVA THE
#%, % B Dunnett test (2 & U 17 - 72. Control 12
IRCHAEN% FFP Co 5 1-FFP & LC, fGl%E 1%
Kz HBEAD ) LHEL.
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Table 1 Comparison of in wvitro quality of repeatedly
freeze-thawed FFP

(cloitFrEn 2.FFP 3-FFP
Volume 2209+84 | 1953+87% | 1827+86*
pH 743004 | 745+004 | 744+006
Na+ (mmol/l) 1551417 | 1551+15 | 154318
K+ (mmol/) 29403 29+03 29+03
PT (seo) 111+06 113+06 11307
APTT (sec) 200419 | 293+20* | 295+20*
F 1 (IU/m)) 100+008 | 098009 | 098+008
FV (%) 943+152 | 865+149% | 868+123*
F VI (TU/ml) 105014 | 103014 | 103013
F VII (IU/mi) 086+026 | 080+024 | 072+023%
F XI (%) 868+200 | 839+174 | 831+179
VWE: RCo (IU/m)) | 086+020 | 083+021 | 083+017
Fbg (mg/d]) 2517+542 | 25284539 | 250.8+542

n=7, mean * standard deviation

1-FFP: once freeze-thawed FFP

2-FFP: twice freeze-thawed FFP

3-FFP: three times freeze-thawed FFP

*p<0.01 (1 way repeated Measures ANOVA, for post-hoc test:
Dunnett test)
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5V KFIEME 9432152%, 865+149%, 868=
12.3%, % VIII RFi5PE1E 0.86 +0.261U/mi, 0.80 £ 0.24
IU/ml, 0.72+0231U/ml £ HERIKT2rA& LN, AR
REEE DOIRETH S APTT 13 290+19sec, 29.3+20
sec, 295+ 20sec & HARHRIFE LD R T I LICX Y ER
T A FRD 7z,

ZOMOBEFEBEMIEH CTH 5 PT, 4 11 KNG, &
VI JAFIEHE, & XTRFEM, VWE @ RCo i1, Fbg
TR LSRR AR D RS LI E AR T 2R
DL oT.

AR D b a > & o ERGRBH R % Table 21RL,

My U ARGERORREILERE (Fa v KT T
2) & LTFig.21Z/xL7:. Lag Time, Time to Peak
¥ 2-FFP THELGIEENASNHY, 3-FFP ClXA =
L3 R® 5N h o 72, Inactivation Time 1 3-FFP
THELRIEEDA LN, Start Tail i& 2-FFP & 3-FFP
THBRIEENA SNz, Peak Height (3B w7 b £
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Table 2 Comparison of findings on thrombin generation
test of repeatedly freeze-thawed FFP

(cloiizl) 2.FFP 3-FFP
Lag Time (min) 19+0.2 22+03* 2002
Time to Peak (min) 45+0.7 49+08%* 47+06
Inactivation Time (min) 151+04 153+0.2 155+04*
Start Tail (min) 195+1.0 202+10* | 202+09*
Peak Height (nM) 244 +41 245+ 46 249+42
ETP (nM * min) 1,151+113 | 1,200=130 |1,209=136*

n=7 mean * standard deviation

1-FFP: once freeze-thawed FFP

2-FFP: twice freeze-thawed FFP

3-FFP: three times freeze-thawed FFP

*p<0.01 (1 way repeated Measures ANOVA, for post-hoc test:
Dunnett test)

HFTH 248V RHF, 4 VI FHF O ARG
T3 575, Z O &R R -G X 120 R
FCHBWEZELTWSZEPRETEATVES. 3
TR A2 R0 K L7z FFP T3 4 2-FFP LU 3-FFP T3
FIRRIS, BRI 28 70 65 11 I 15k, 45 VII K716k,
85 XTI INT-i61E, VWE @ RCo i&thE % U Fhg i 1A
BRI TEASNT, BRBEALERSE V HFIEE,
5 VI N 73513 T L7z (Table 1), #fi# L 72 FFP
AR SN D T THRIRTH 5720, RFHA
RREGEBRFIEESRT L s NS £/,
5 VIIT A1 (23U R O K S A S & 0 1 PEE DMK 3
BHZENHEYEINTBY, B, B4 HRREOKS
ARDIEHEK T ORENEZE 2 S/ LaL, 3E3K
FER A # Y K L7z FFP 2B W T b, # VI H 1%k
WEEU S A K4 VIR ENTW S 0.70IU/ml BL k-
(3-FFP : 0.72+0.23IU/ml) % ff$F L T 7z (Table 1).
PT 134 C ORI C LYy 2200 BLH IR o %k [ 5
DY EIMETDH 5 20sec LT TH -7z (Table ).

ba ¥y ARGERERIC BT 5 Lag Time &, FVII/TF
BARDHE X W2 L Cmo ha v ey 4d
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AExhiztarerig, 77 b ey (AT) B&
Wo2-vruru7) v (a2MG) % &I & ) AiFEHALY
END (RiEHAL#EAE © inactivation phase). b v &R
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Fig. 2 Thrombin generation of repeatedly freeze-thawed FFP
1-FFP (Control) (—)
2-FFP (---)

3-FFP (

2"F LTl Inactivation Time 2SANE AL B O %
S L, Start Tail I3ARHET £ TORBEZRLTEY,
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IR S0 T d B Upshaw-Schulman SEfBEEE~D
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NBHEERD 5.
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—BERUfE L 72 FEP (X8 L T2 2 2 05C& %
Wiz, BELELE2GRCEADH L. 4, invi-
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QUALITY OF REPEATEDLY FREEZE-THAWED FRESH FROZEN
PLASMA DERIVED FROM 400 mI OF WHOLE BLOOD

Akihiro Fuchizaki", Mami Matsumoto®, Masayuki Shiba", Masahiro Satake" and Kenji Tadokoro"

"Japanese Red Cross Society, Blood Service Headquarters, Central Blood Institute

“Japanese Red Cross Kanto-Koshinetsu Block Blood Center

Abstract:

It has been reported by some studies that unstable coagulation factor activities in thawed fresh frozen plasma
(FFP) decreased with time. However no report has evaluated quality change in repeatedly freeze-thawed FFP. We
assessed the quality of FFP derived from 400 m! of whole blood over three freeze-thaw cycles.

Regarding activities of Factor (F) V, F VIII activities were decreased, and APTT was prolonged by repeated
freeze-thawing, but no significant changes in pH, sodium concentration, potassium concentration, PT, fibrinogen con-
centration, activities of F I, F VIL, F XI, VWF: RCo were noted.

PT after three freeze-thaw cycles was 11.3%=0.7 sec, which meets the coagulation examination standard in “Mini-
mum Requirements for Biological Products” (less than 20 sec). Activity of F VIII after three freeze-thaw cycles re-
mained at 0.72 +0.23 IU/ml/, which satisfied the European guideline (more than 0.70 IU/mI).

Thrombin generation time might be prolonged by repeated freeze-thawing, but peak height and endogenous

thrombin potential were not significantly reduced by freeze-thawing repeatedly.

Keywords:
fresh frozen plasma, refreeze, activity of coagulation factor, thrombin generation
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