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Table 1. The stability of stored frozen thromboplastins which are remainders of daily routine tests.

(prothrombm time in second)

2 J_3 | s |

BRI

5 16 |

12’ 13| 14

Normal plasma (CNP) | 11.0 11.0) 12.00 12 8 12.0

115 12.5 12, 51 12.5] 12. 51 13.5 12.5 13. 0\ 14.0 13.2

Abnormal plosma (CAP)

30.0] 30.0| 30.0| 37.5] 34.9

33.5| 38.5| 34.0] 35.0) 36.0} 38.0] 35.0) 35.0| 38.5] 38.0

CNP: Citrated Normal Plasma

CAP : Citrated Abnormal Plasma
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Table 2. Stablhty of thrombop]astms divided into ahquots and stored in refngerator and deep freezer.

Day[ |2]3[4’5 6‘7‘8‘9|10
Normal plasma 4°C— G°C 11. u‘ ‘J 11.5 11.5; 11.6 12.0] 12.0} 12. 0; 12.0! 12.5 13.5
o r ! [ [~
Thrombaplastin (CNP) —20 Ci 1.5 12.5) 12.5) 12,5, 12.5) 12.5; 12.5) 12.5, 12.o| 12.5] 12.5
A Abnormal plasma | 4°C~6°C| 50.0, 30.8| 32.5 32.5 32.7| 32.5 33.5 33.0 33.0 34.5 34.5
(CAP) —20°C 30.01 30.0) 31.5 31.5 32.0/ 32.5 32.0| 32.0 32.5| 32.0; 32.0
Normal plasma | 4°C~6°C| 13.5/ 15.3] 14.6| 17.5] 15.0| 16.5] 17.5 17.5 15.5‘( 16.5 17.0
Thromboplastin (CNP) —20°C| 13. 5 14.4) 14.4] 14.5] 14.5 13.5 13.5/ 13.5 13.5 14.0 14.0
i Abnormal plasma | 4°C—6°C 44.0[ 52.6 61.5| 61.5 62.0 63. 05 65.5 67.0[ 65.0 68.0| 68.0
(CAP) —20°C| 44. 0' 48.8| 47.7) 50.0| 47.0| 47.0] 49.5) 48.0) 47.0| 47.5| 48.0
T 77| Normal plasma | o~ e o ' =
Thromboplastin NS  a°c—6°C| 118 11.) 11.6] 13.0 13.6 13.8) 16.0] 15.0] 1.0 1.0 15.0
- I
c Abnormal plasma 32.0] 44.5) 45. 0] 56.0] 60. 5| 65. 0] 71.5) 75.0| 78.0| 75.0| 70.0
a7 ol el et 4°C~6°Ce) Wl A 3] wE ,i Aol g zme W= Table 351 Fig. 3 2 Fig. 49
W skrt 59 Rtasiel 4847 1# e Agd .
G 9% Az i nErzgsdl B A5 R auAl a5 #@Ae] EHd Aaelol
of Az&As AFAR el FHpa AT Aol a4 F3e debilz A9 & Fig 314 2 vt
2—8°Ce] A 3097+ kAT FlAH Qo) BT e,
[o} = = 2 40r
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AL 5 g AR 4ot *cﬂ"iv} ol w7 I 72 200
o 54 SxdlAe AFT] MALLNA 2§
-ﬁrﬂz}?} 748 A s W feolel F455 . o B
1 L 1 1 1 i 1 ¥l L J
F-anetael Co 7A5el 519 Azt o ldd A9 O I 2 3 4 5 6 7 68 9 I0days
A7) elBE %]9}\1:]- G ool Rfaltvpan g Az Fig. 1. Stability of thromboplastin A divided into ali-
o] AR dAR Sl F e (H T Y o d) A quots and stored in refrigerator and deep freezer.
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Fig. 2, Stability of thromboplastin B divided into ali-
quots and stored in refrigerator and deep freezer.
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Table 3.

R e R 2

The sensitivity of thromboplastin reagents divided into aliquot and stercd in freezer, tested

on normal plasma, factor V deficient plasma, factor VII deficient plasma ard factor X Peficient

plarna (prothrombin time in second)

Thromboplastin-B !Thromboplastin-c

| ’I‘hrombop[astm -A
Tuhe No. e : -
1| oz | s | 1 2 | 3| 4 1 2
Normal plasma (SNP) 7.0 18 o‘ 19.00  33.00 320 32 34 . 35 19.00 220
V def. plasma 30.0 380 50.0 138.00 65 60 53 54 63.00  83.0
VII def. plasma 33.00 36 0‘ 40.9f  59.00 57 60 80 | 56 65.00 136.0
X def, plasma 55.0  65. 0 68.0 139 0 122 205 161 : 160 85.0, 182.0
SNP: Standard Normal l;l-;sma T -
i} 9 o] A4YAENPo| Y AVIAAANEF, AV

sec. X def.
140r v def.
120
100+
80}
of _— v def.
“or SNP
2ol _—__—/

v 1 i 1

I 2 3 4 tube No.

Fig. 3. The sensitivity of thromboplastin A reagent,
tested on normal and Factor V, VII and X de-
ficient plasmas.
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o \
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T del.
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Fig. 4. The sensitivity of thromboplastin B reagent,
tested on normal and Factor V, VII and X de-
ficient plasmas.
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Table 4. Reproducibility of prothrombin time on abnormal plasma with stored thromboplastins.

\‘T“‘“_ - ] " Day|

“N\ o | 1 3 5 10
T e C 6 Cw -20°C |4°C-6°C -20°C £°C-6° cL -20°C[#C-0°C] -20°C
1 a5 s0.0] 320 8L 31.0‘ a25 320 3.0 30.0
2 30.5 3.0 30.5 335 3.0 3.5 350 37 0 310
3 s0.0  30.0 300 330 330 333 3.0 340 330
] 4 30,00 320 30.0 325 3L0 320 345 34.0} 36.0
Thromboplastin-A 5 30.5 315 30.00 325 315  80.¢ 320 340  32.0
6 3.0l 30.5 80.0 325 320 34.00 325 380 335
Mean = 30.5 30.8 304 325 3L 322 328 3.3 325
cv . 1o 25 26 20 25 44 47 49 G4
1 | a5 52.03 47.0|  60.0] 50.0 64.01 50.0  68.5 ; 51.5
2 42,00 56.0  46.0{ 61.5  49.0 63.51 48.5  60.0  50.0
3 45.0,  53.0 51.5 61.00 5100 655  50.0 7. SOi 48.0
. 4 45.0.  53.5  46.0{ 59.0 50.0 61.5‘ 48.0) 73 o‘ 49.0
Thromboplastin-B 5 415 43.0 495 5700 475 67.00 470 68.0, 47.5
6 44.0 5.5 50.0) 640 47.0 60.0| 47.0) 5.5  48.0
Mean 43.6 52.8‘i 48.3  60.4 9.0 635  48.4 68.3% 49.1
cv 3. 5‘ 5.3, 4.7; 3.9 3.1 4.0 2.8 7.8 2.9
Table 5. Scnsitivity of reconstituted thromboplastin Table 6. Reproducibility of prothrombin time on stan-
after re-lyophilization. : dard plasma with re-Iyophilized thromboplastins.
T Reconstiit lapes xl
ted throm- !‘g}ﬁﬁrzag’ml\yu Difference Before ‘ Thromboplastin-A i Thromboplastin—B
boplastin e
- RS . - Iyophilization “ -
1M.0scc| 12,0 1.0 _1}_:_0__}__1_5?1'_(_)__1_1__9;_9 13.5 \ 15.5 ‘ al. 0_
11.0 14.0 3.0 = 1| 130 15.0 185 145 200 205
11.5 15.5 1.0 = 2 | 13.0 16.0 18.0 14.5 20.0 25.0
£y
11.5 13.0 1.5 & 3 | 13.0 15.5 18.0 14.5 20.00 25.0
Thrombo- 11.0 13.5 2.5 S 4 | 12,0 15.5 13.0 14.0/ 20.5 25.0
plastin-A . 12,0 15.5 3.5 S 5 | lz.5 15.0 18.0 15.0 20.0) 25.0
13.0 15.0 2.0 T | 6| 125 150 8L5 155 20.00 25.0
13.0 15.5 2.5 5 12.5] 15.5 19.0 15.0 20.0] 25.0
15.H 18.0 3.0 & 8 . 125 155 18.0 15.0 20.0. 25.0
{155 18.0 2.5 ol 9 . 125 15.0 18.0 15.0/ 20.0/ 25.0
_ - [ i i
130 120 1.0 10 ".12,5 15.0 18._0L}00 20.0) 25.0
_ 13.0 16.5 3.5 Mean 12. 6‘ 15.4) 18.2 14.8 20.1 24.9
Thrombo- -
plastin-B 13.5 14.6 1.1 CV (%) 24 2.2 2@2.“_2.81 1.0 __f)f
15.5 20.0 1.5
21.0 25.0 4.0 e vl e 7w e Wale Table 75 rch,
- o ) YntA ez Aol HiE Ae AFdn Aot
ZA48 A 5t Table 63 et B oAFANE A2 HEl Ad FefFzdA F
EFnzazle A fet 2 grd apAglel A = 7 Abold] =AW #Ho|sF ok 23d ARg
gr= pudgleh (el A%} 0.6~2.8%49) Aty odulddad Fefzd s S dgel A

7 a2EHd JEAR EFnzdavlS FHA7E A= ejop & zlo]},
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Table 8. Qenqmty of thromboplastins which were {rozen and thawed repeatedly.

- byl o 1 2] s 4] 5] 6l 7] 8 910
R I N )T .

Thromboplastin-A eNP | 115 12,6 12,5 12.5 13.5 12.5i 12.5 12.5 13.5 150 15.0
CAP | 30.0 32.5 35.3) 35.3 35.3 36.0] 3.0 3.0 37.0\ 36.5 38.5

Thromboplastin-B CNP | 13.5, 14.5 U5 147 13.6 15.0 15.0 15.5 14.5| 15.5 16.0
CAP | 44. 0‘ 51.0 55.5] 64.0| 60.0 50.0] 55.5 62.5 60.0! 63.5| 63.0
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—ABSTRACT—

Preservation of Reconstituted
Thromboplastin of various Products

Han Ik Cho, M.D. and
Sang In Kim, M.D.

Department of Clinical Pathology, College of Medi-
cine, Seoul National University, Seoul, Korea,

Thromboplastin is one of the most widely used bi-
ological products in our country; and like most biolo-
gical products it is quite cxpensive and it is difficult
to obtain a proper commercial product of it. 1f it is

recomstituted with distilled water it must he used

within hours and the remainder is discarded even

though the instruction of the maker indicates that
they are stable for some days.

Morcover there is usually small number of daily re-
quests for prothrombin time tests in small laboratories,
and considerable amount of rcconstituted thrombopla-
stin, therefore, would he discarded.
It is quiic apparent that large amount of reconsti-
tuted thromboplastin would become useless for  this
reason unless otherwise ircaled to save its sensitivity
longer than several hours after reconstitution, In order
to find a suitable method of its storage, which enables
to maintain its sensitivity we performed 2 series of

experiments, such as freezing, lyophilizing and several

others.
First trial was to sce the effect of freezing store;
that is recenstituted remainder of  thromboplasting

were stored forzen up to 14 days and in the meantime
the prothromhin time tests were performed cvery day
with the frazen-stored sample.

Thromboplastins were thawed whenever we use it
at room temperature and cvaluate the  sensitivity  of
them both on the normal and abnormal plasma,

Sccond trial was to observe the results when we

devide them into several parts of aliquots in Kahn

tubes to keep them in refrigerator or deep freezer for
With

plastin, prothromhbin time were checked every day to

one through ten days. these stored thrombo-




see the fluctuations in the thromboplastin sensitivity
if there is any.

When we were following this method, we were par-
ticulary interested in the way how to thaw the frozen
thromboplastin since varicties of thawing procedure
would bring about different results; for example, tha-
wing them at water bath or at room temperature may
perhaps results in different ways.

Third trial was
thromboplastin. The reconstituted thromboplastin were

to re-lyophilize the reconstituted
lyophilized once again and the changes in their sen-
sitivity were evaluated in accordance with prothrom-
bin time.

Fourth trial was to evaluate the effects of repeated
freezing and thawing on the stability of thromboplas-
tins.

The results made from the this study are as follows.

First, the remainders of daily reconstituted thrombo-
plastin left over being used is not adequate for prothr-
ombin time test even though stored in decp freezer.
Only 2 days of storage is acceptable as the maximum
of its allowance limit, if forced to use again.

Sccond, the best method for to store reconstituted
is that thromboplastin is divide into several aliquots
and storing in a deep freezer.

And the stability of thromboplastins was variable
among the various products of thromboplasiins.

Third, the sensitivity of thromboplastin to standard
coagulation factor deficient plasmas are also variable
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among the products examined.

Fourth, relyophilization of reconstituted thrombopla-
stin, is not acceptable for storage.

Fifth, the problem how to thaw the frozen thrombo-
plastin is insignificant and not affected whether the
thromboplastin is thawed in room temperature or in

water bath.
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