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RISK MANAGEMENT FOR BLOOD COMPONENTS IN REFRIGERATORS USING
A COMPUTERIZED BLOOD TEMPERATURE MANAGEMENT SYSTEM

Hiromichi Iwasaki", Yoko Kobayashi*, Yumie Takazawa"
Shin Imamura®; Kazuma Nishino® and Takanori Ueda"*’
'"Division of Transfusion Medicine, ?“Lst Department of Internal Medicine, Fukui Medical University,
*Blood Transfusion Services, Toyama Medical and Pharmaceutical University

Temperature management of refrigerators that keep blood components is extremely important
in blood transfusion. In our hospital we introduced a computerized blood temperature management
system] BTMS[ to control the temperature of refrigerators 24 hours a day. When a temperature de-
viated from an appropriate range, people near the refrigerator were warned by a buzzer and an
alarm light. Information about the event was then transmitted automatically by pager to a manager
in real time. In one yeard Apr. 200000 Mar. 200100 71 temperature anomalies occurred. Delays in clos-
ing the refrigerator door were the most frequent anomalies[] 38 cases, 53.500 [J and temperature re-
covery time averaged 181 seconds. Temperature data were recorded in a server computer. We con-
cluded that BTMS was useful for ensuring the quality of blood components. This system would be ef-
fective for 24-hour refrigerator temperature management, even in center without a manager.

Key wordsO risk management, Blood temperature management systent] BTMS[] real-time monitor-
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Fig. 1 Schematic representation of the Blood Temperature Management System

0 BTMSO

goooo0o0o0oo0ooUoLoUoUoooooooo
g 1igooooooon
oooo00oo0ooooooUoooooUooOoo
gl ooooooo
O O

2000 400000000000O000O0DO0O0O
goooo0o0o0oo0ooUoLoUoUoooooooo
0000O0O0O0oooononDdBlood temperature
management system] BTMS Fig. 110 0 0 O (24
00000O0oDbOoOoooz0010 30000 1004
goooo0o0o0o0o0oOoUooOooooooooo
goooopobooOoooBTMSOOOoOOOOOOd
ooooooooooooo

10000000

goo0oOoOOoOoOoOoOoOOOoOOoOoOooOoo
goddddooooooooooooon

20000000

ooooooooooobooooooooDo
ooOoOoOOoOOOmrg2OOO0OOOOOO
gooOoOoOoOoOoOoOoOoOOOOFRg30OOOO
cooobooobooooooooOoooOoooo
oooooooooooooooooooooDo
00100000000 Table 1O

1000000000Db00000DO00b000O0
OO0REOI-L300SX01ODOOOOOO

2000 000000Fig.4-ADOOOODOO
0O0O00D0DUONUS250/z000000000FP
1500-16/PHSO 00 0000000000000
cooobooobooooooooooooooo
Oo0oO0O0OO0O0OO0O0OFg.4BOODODOOOOOOO
coooooooooooooono

30000000000YOY-01-UT370 Fig. 4-



oooooooo 0490 O30 405

[ il BBD Rl WA n-eD a7y e [ 1% |
[mp -~ D02 Gwm mwcan | E-d s =l
| FELAG [El i nEm TEANTAL e = e A=
Wy ~ o ’ - . =
W T, 2002710717 2002/10/18
{ 152200 15:22:00

T
im B B

W /- UL LRI L PR
e e B )

- |.

.“1 .

S i e b

s

¢

wr
L N

il
-1 QA EEERDL
At | 8 DA D || SRR - w1 RS/ un
Fig. 2 Presentation of real-time temperature in each refrigerator on the computer
display.
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Fig. 3 Presentation of the temperature trend in each refrigerator over 24 hours.
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Table[1LO List of refrigerators in division of blood transfusion

temperature] 0 0

RefrigeratorsO freezers Standard
10 MAPO after cross-matchingd 4
20 MAPLC for storagel] 4
30 MAPD autologous blood 4
40 Platelets 22
50 FFP 1 0 40
60 PBSC 0 140
70 FFP 2 0 40
800 FFPU autologous blood[ 0 40
90 Chemical reagents 1 4
100 Chemical reagents 2 4

Upper limit0 0O O Lower limitDd O O
8.0 20
8.0 20
8.0 20
26.0 180
0 150 0 160
0O 120 0 160
0 100 0 160
0 150 0 160
8.0 20
9.0 20

Sensors are effective between 0 160 00 and 100 O

Fig.4 Main unit and temperature surveillance unit
AL control boxd DUONUS 250/Z0 B buzzer, CO PHS, DO the safety devicel YOY-
01-UT370 set on each refrigerator, E0] patrol light
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Fig. 5 Example of a message presented on a pager
for abnormal temperature information.
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Table[20] List of temperature anomalies

Cause

Number

Average duration
O distributiond

1. Delay in closing door

2. Abnormal temperature perception
3. Operating defroster

4. Long time work under door opening
5. Power failure

6. Abnormal temperature setting

38 181 secd 5 — 639 secl]
12 385 sec] 100 —1,640 secl]
10 712 sec 579 — 889 secd
5 118 min 34 — 224 minQ
4 35 min0d 10 — 68 minO
2 145 sec] 130 — 160 sec

Total

71
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Table[B Delays in closing the refrigerator door

1. Number of incidence 38/710 53.5%[]

Chemical reagents 2

MAPL for storageld

FFP 2

MAPLO after cross-matchingC
Platelets

PBSC

Chemical reagents 1

13

[ . Y

Total

38

2. Number of incidents in outside working hours 18/380 47.4%0

Chemical reagents 2
MAPUO for storaged
MAPO after cross-matching
Chemical reagents 1

= B~ O

Total

3. Monthly number of incidencel 2000—20010

April—June
July—September
October—December
January—March

Total

38

4. Time required for return to normal temperature ranges: 5sec ]

10 min 39 secl] mean : 3 min 10 secO
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Fig. 6 The number of incidents occurring each month from April 2000 to March

2001.
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