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Abstract

Blood is necessary for mankind. At the moment, blood donation in Thailand
is not sufficient in all regions. Therefore, the National Blood Center (NBC) in Bangkok has
to distribute few thousand bags of blood and blood products to support its 12 Regional
Blood Centers (RBCs) and regional hospitals every day. The major concern of this long-
distance transportation is whether the quality of blood is still up to the medical standard
during the transportation. This research studied the quality control process of blood and
blood products during the transportation from the NBC to RBCs. The data collection was
conducted by active participation in the real transportation during November 2013 to
February 2014. The data from observations indicate that the NBC who is responsible for
the distribution of blood used only public transportation. By land transportation, the
NBC dropped blood boxes at the van station and bus terminal and coordinated with
the receivers to pick them up at the destination terminal. By air transportation, the NBC
sent the blood boxes via Nok Air and Thai Airways. The quality control of blood during
transportation is monitored by its temperature. In practice, the NBC packs blood and
blood products in the foam box and covers with a paper box. Inside the box, bags of
frozen gel are used to cool down the temperature and control by layers of paper sheets.
To monitor the temperature along the transportation, a data logger is put in the box
and asked the receiver to return it by the Thailand Post’s EMS service. The data analysis
showed that temperature in most transportation trips were well within the desirable
range, except only few trips were out. However, it is not possible to track the location
and condition of blood boxes. It may be concluded that the current transportation and
distribution of blood and blood products to the RBCs is reliable although there is some
variation and risk which is hard to track. In order to improve the transportation and
distribution process of blood, it is suggested to consider dedicated transportation mode
and/or special package to reduce the impacts from external factors. In addition, the
monitoring system which can report locations in real-time should be developed in order

to inform the problem and find the solution quickly.

]
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Samutprakan " Singbuni Burfram
Aytthaya : ) Suphanburi Surin
Angthong RBC 3 (Chonburi) ‘. Chaiyaphum
Chachoengsao - Mahasarakham
RBC 4 (Ratchaburi) Chonburi % Sisaket
Samutsakhon Rayong
Samutsongkhram Chanthaburi
Nakhonpathom Trat
Ratchaburi Prachinbun
Phetchaburi 2 Sakaeo
Kanchanaburi Q
Prachuap Khitikhan, { — RBC 11 (Nakhonsithammarat) National Blood Center (NBC)/
: ¢ Nakhansithammarat Regional Blood Center (RBC)
N Chumphon
{ Suratthani
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! P hangnga
= , P huket
: h ‘g o RBC 12 (Songkhla)
Special RBC (Phukt:.'t].- . ‘ Songkhla
P huket t:,‘ ¢ _— Satun
459, Q ‘ Trang P hatthalung
Trang o 4 P attani
Phang Nga Vala
Rranong 1 Narathivet
Satun
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(Pornchanok and Somchai, 2012)
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LWDUSWINAN .M. 2556
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a2 Yaeng
1 2 3 5 6 7 8 9 10|11 |12 (13 (14| 15116 | 17 | 18 | 19 [ 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 (Q\T)
1 aA 2 awu“% 1 3 29 42 30 94 86 5 53 47 43 59 13 64 53 70 42 47 148 101 83 74 16 50 52 67 0 63 81 25 1,549
2 a1 3 “Ua‘lﬁ 28 0 0 12 3 0 2 0 0 0 0 100 1 1 0 0 2 0 0 2 100 0 0 0 2 2 0 104 58 110 528
3 e a4 i?“ﬂlﬁ 38 0 18 23 82 83 117 60 70 60 108 46 44 45 63 60 64 68 3 76 74 83 6 23 26 69 76 30 45 146 1,710
qa 2A 5 UATTIEIN 35 2 39 0 44 87 63 0 105 16 64 a6 a9 74 60 75 59 160 62 18 50 61 0 27 30 45 73 25 47 121 1,542
5 A 6 ToUUAY 0| 0| o 26 | 32 | 54 | 96 | a7 | a6 | 30 | a3 | 30 | 73 | 103 | a5 | o | a8 | 2 | a5 |126| 76 | 68 | 2 | 24 | 43 | o | 30 | 32 | 16 | 40 | 1209
6 ma7quaneed | 29 | 12 | 5 o | 15|56 | 1 |31 |3 |30 | 193 |32 |33s|o0|a]|7 |a]| 1 |52]a|30]2/|2]2]1|16]2]6e]:s 696
7 mAsuasassd | 24 | 2 | 0 ol ool o] 1| o] o 1t |2a]|2 |35 | 01| 72| 0|32 |3 |2|4a]|o0|a4a]|al|asl|s]|s30]a]|o 590
8 1A 9 ﬁiﬁﬁﬂﬁﬂ 30 5 q 0 27 0 47 q 59 37 37 1 55 15 0 28 0 29 9 25 32 47 1 15 24 6 58 a9 52 23 725
9 A 10 Wealul 25 0 206 0 27 30 1 44 42 40 19 3 28 32 0 12 14 4 25 2 57 45 2 13 8 0 68 42 45 130 967
aA 11
10 ) 35| 3 | o a | 32| o | 55| a | o | a | a7 | a6 | 33 | 2a | 60 | a5 | 56 | 31 | aa | 26 | 31 | 55 | 30 | 30 | o | 30 |3 |32 | o | o 873
UATAITITUINGY
11 n1A 12 @9van 23 0 5 0 0 35 27 21 1 0 27 10 32 11 24 a2 39 26 58 0 71 1 15 29 3 16 17 0 0 0 533
12 oA ﬂ‘,l,ﬁm 0 0 2 1 0 0 0 0 0 0 0 0 1 0 0 0 5 1 1 2 0 0 1 0 16 1 0 0 0 0 31
13 aanfinvaaiiu 5 q 1 1 0 a7 3 2 12 1 9 1 10 5 2 2 1 11 146 12 0 2 2 0 8 18 6 0 0 q 315
14 IN. 1BNYAT q q 0 q 0 0 q 0 6 0 0 0 0 7 11 7 0 4 3 0 4 0 4 6 1 0 0 q 4 0 7
15 TN NTUNNGAT 6 3 10 16 0 0 2 10 24 11 4 0 0 0 0 0 4 2 2 0 7 0 0 0 4 q 2 0 0 0 111
16 | swguiundaas | 51 | 1 | o s || 9 o] oo 1 |2s]e6 |s7|1|of1]|oflw]|]of|2]o0o|o]w|o]o|ol]o]|olo]a 255
17| . s 7] 1| 8 56 |29 s | o]a|3]o|w2|s]|]oflo]|ol|ls]|ofluw]|oflo]|s|o]o]|ol]o]|ol1n]n10 145
18| sw Inudide 8 | o] o olo o st o|le]o|olo|lolo]olo]lo|lo]o|o]o|o]o|o]o]ol|o]olfo]o 125
19 | s Sslvevas 71 0] o ol 7] ool o|lo]o|w]o|lo|lo]o|lo]lo|lo|]o|o]o|o]o|o]o]|]ol|o]olfo]o 2
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. 59
an Janeng
1 2 3 4 5 6 7 8 9 10|11 (12|13 |14 (15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 (99)
22 TN, UNT 10 0 0 5 24 0 0 46 44 0 0 0 35 0 62 20 26 0 61 0 57 0 0 0 1 0 15 0 0 0 0 406
23 TN IEJL’JEJ%‘U%W 0 43 0 10 0 13 16 0 0 0 15 9 q4 8 13 9 0 12 18 7 9 0 11 0 16 13 0 7 6 25 0 264
S WU SAS
24 o . 0 11 0 8 2 9 16 30 0 16 6 0 0 12 0 0 0 0 0 0 15 0 0 0 0 2 7 8 0 0 4 146
y3uns
25 IN. wumﬂaﬁm‘, 0 1 5 6 0 12 0 25 17 0 0 0 0 0 0 0 0 0 0 2 3 0 0 0 [ 0 0 0 7 60 0 142
26 IN. ANAUAT 0 300 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 300 0 0 0 0 616
27 TN, @INRULAL 0 8 0 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27
28 TN, AN 0 3 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 [ [ 0 0 0 0 0 0 40
29 . Toide 0 0 8 0 0 0 0 0 11 0 12 0 0 6 0 0 0 0 0 0 0 0 10 8 0 0 0 0 0 0 0 55
30 TN ‘LJWIE’{W 0 0 7 0 2 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 25
sw. Aedseing
31 R 0 0 2 0 0 0 0 0 0 0 2 0 0 2 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11
AaurAy
W, UpINBANDIU
32 . 0 0 5 0 0 10 0 0 0 0 0 0 0 0 6 0 0 4 0 0 0 0 0 0 0 4 5 0 0 4 0 38
Foann
33 IN. ﬁ;i?iﬂg%ﬁ’\i 0 0 1 0 0 0 0 0 0 0 5 1 0 7 0 0 1 3 0 0 0 0 0 0 0 0 0 0 1 0 0 19
34 IN. ﬂ%ﬁ’l({l 0 0 8 0 0 0 0 0 0 0 15 0 0 0 0 0 0 13 0 0 0 0 15 0 0 0 0 0 0 0 0 51
35 TN, UleITIYe 0 0 8 0 0 0 0 0 0 0 0 4 0 0 0 16 0 0 0 0 0 0 0 7 0 9 0 0 0 0 0 44
36 FN. LN 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
37 TN, ASASATIY 0 0 5 0 0 0 0 0 0 0 13 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32
38 1. Uuie 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37
39 TN, ASdaad 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 2 0 10 0 30
40 IN. wm%t;y 0 0 0 11 0 0 8 0 0 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48
a1 TN, Walau 0 0 0 8 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 a8
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a2 Uanena
1 2 3 4 5 6 7 9 10 (11 (12 (13|14 |15 |16 |17 |18 |19 | 20 |21 |22 |23 |24 | 25| 26| 27 | 28 | 29 | 30 | 31 (QQ)
42 . Thughe 0 0 0 8 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0 0 35
43 N, inSeu 0 0 0 10 0 0 15 0 18 0 0 6 0 0 6 q 3 0 0 0 a 6 0 7 0 6 15 6 0 0 112
44 TN NFUNWEAYY 0 0 0 6 0 0 3 0 0 0 q4 0 0 9 0 0 1 0 0 0 0 0 0 0 0 2 0 7 0 14 46
5. nedumes
45 o 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
wiunua
a6 TN NFUNWEAYY 0 0 0 qa 2 16 0 qa 1 1 0 0 0 0 18 0 0 [ [ 0 0 0 0 0 0 2 0 0 0 0 56
a7 . f3la 0 0 0 0 10 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a3
a8 TN QW‘]"U 0 0 0 0 8 0 0 0 0 0 6 0 0 0 0 5 0 0 0 11 0 0 0 0 0 0 0 0 0 0 30
a9 TN, NUBINU 0 0 0 0 18 10 0 0 47 0 0 0 0 0 25 0 0 0 0 0 0 32 0 0 0 0 60 0 0 0 192
50 TN L‘V‘VQVJ 0 0 0 0 10 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 [ 0 0 0 0 0 a2
51 TN Qim’.ﬂﬂ 0 0 0 0 15 0 75 0 0 16 0 7 0 0 0 10 0 0 26 0 0 0 0 8 0 30 0 0 0 0 187
52 IN. GNINY th 0 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
53 IN. ‘L’h‘uﬁd 0 0 0 0 0 24 0 30 41 0 0 0 0 0 0 35 0 0 2 0 0 0 15 15 0 0 0 3 0 0 165
54 TN ‘Lﬁ‘%‘lﬁj 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 126 0 0 0 0 0 0 326
55 sw. Jenu 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 8 0 0 0 0 0 30
56 TN, TeEuve 0 0 0 0 0 0 15 0 4 0 5 0 0 0 0 0 0 0 0 0 0 6 0 0 0 6 0 0 0 0 36
57 IN. ‘ffiqul 0 0 0 0 0 0 50 34 0 0 30 0 0 0 0 30 98 35 24 123 81 0 0 0 0 29 95 0 71 0 700
AMZUNTE 1.
58 : 0 0 0 0 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32
YoULAY
59 N a;auw% 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
60 . thlay 0 0 0 0 0 0 0 24 0 0 0 0 0 0 10 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 a2
61 TN, LN 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 12 0 0 0 0 9 0 13 0 0 0 0 0 a7
62 . nustna 0 0 0 0 0 0 0 25 0 0 13 0 0 0 25 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 90
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U
a2 Yaeng
1 2 3 4 5 6 7 8 9 1011|1213 |14 15|16 | 17 | 18 | 19 |20 | 21 | 22 |23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 (99)
63 0. 9n3011 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 5
64 . fyadsng 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8
65 su. lvgnu 0 0 0 0 0 0 0 0 0 8 0 0 1 0 0 5 0 3 0 0 0 0 0 2 0 0 0 0 0 0 0 19
66 IN. W 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 16
67 TN, §INABIUY 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 14 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32
68 ZN Aenqualdag 0 0 0 0 0 0 0 0 0 0 aq 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 6
69 sw. Unaa 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 9 0 0 0 0 8 0 0 0 9 0 0 0 0 0 35
70 sw. 1Bedlwism 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
71 TN, YUEI 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
72 W, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
73 0. fiwaylan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
74 IN. Visrlu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 26
75 sw. £ 919715 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 10 0 0 0 0 0 0 0 20
76 TN, LY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 5 0 0 0 0 0 0 0 35
7 TN. wAsAse 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 15
W, Weaneusean
78 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | 100 ]| o 0 0 0 0 0 100
WA
79 W, UASTIVELN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 27
80 el 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 aq 0 0 0 0 aa
T 429 | 406 | 399 | 120 | 272 | 627 | 779 | 704 | 500 | 729 | 439 | 532 | 490 | 507 | 550 | 529 | 526 | 570 | 613 | 644 | 792 | 742 | 624 | 205 | 643 | 367 | 804 | 645 | 4aa | 694 | 678 | 17,003
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4.3 N3AAAINAMNINLERATENINNITVUES
NnToyavsutannusesnsldladnludiugiiniansiunuld wud seeen1ansinds
ladialudsduginiaenlnaun vlinismivaununmeedainseninansiunislnailulssnu

U 3

JaymidrAgaunn gudusnislaiauviend AvuadsnisavauamnInvesladinwazdiulsenaues
Tafinlagfinrsanangamall fefuansnvasvesgamndlilumsisil 4.1 dwmiudnusznevvedlaiin
wiagyiln AuduINIslainuianAlafnwINAaoIuTIRIUIIRUUAI kagIBn1TUTTlainnaieds
nszaelafinsneeunimuzaisisazvatesia snduszeznarAndoriuummatsl nsvisaguidy
LMW FURBsUsTeElsEneuvestatinusazulialadeg Ui 4.14 - 4.21 audidu

- Cryoprecipitate 100 units

- FFP/ LDFFP / CRP 25 units

- dindeauasdmdu Red Cells 1 - 8 units / SDR 2 - 4 units

- Wadonunddmdu Red Cells 9 - 16 units / SDR 6 - 12 units

- Wadenunddmdu Red Cells 24 - 32 units / SDR 20 - 32 units

- indaladindm3u SDP 1 unit / LPPC 1 - 2 units / PC 1 - 12 units

- nAnlaRnd@InSU SDP 2 — 3 units / LPPC 3 — 4 units / PC 13 — 24 units

\nanlaitndmsu SDP 4 - 6 units / LPPC 5 — 7 units / PC 25 - 40 units
n1sidulsznauvedladinusiazvlnlYiauInIgIuNITAIUANRUNY INLANANY T
Jududesussydiuusznovredlainuennaodiu uazhnmununndIuN A9 ivedlainly

naedlaunsld Data Logger asluliluumaznans
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- nasalrunnalngl 14x19 1147

- WiuSants 10 Alan3i da Cryoprecipitate 311431 100 units

- amnselWhmsendsiiaamaiisng -18 ¥ Wimanaat 30 §2lua Reamgiimeemlazana 25- 40 3

;nlﬁ 4.14 N3UT5YAUYe Cryoprecipitate 31131 100 Units
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- nasalrunnalngl 14x19 1147

- WiuSants 10 Alan3i da Cryoprecipitate 311431 100 units

- amnselWhmsendsiiaamaiisng -18 ¥ Wimanaat 30 §2lua Reamgiimeemlazana 25- 40 3

5Ufl 4.15 msusseituvie FFP / LDFFP / CRP 713w 25 Units
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Red Cells 1 - 8 units / SDR 2 - 4 units Pagel

5Ufl 4.16 nsussyituvierinlafinunsdmiu Red Cells 1 - 8 Units / SDR 2 - 4 Units
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- pasalvnnaida 85x12x850)

: = < -3 - - 'A : 1 .'ﬂ -
- NWdAAAAUIIIRINAEAAMIA 1 Alandl (Ndamaiikingdl -20 % 1w 15 $aluy) dnnu 2 9

- S Y v & ¥ 4 ay a0 . 3
- ANIIRIRAAIIAINGINIVIAIN MU (U3 25 %) 111 40 10T dsnbunly
- pazamadusznaalaiiadmivdann 4 ¥u

r A =
- annelluavvidsaamaii 2 -10 ¥ Wou
R
o 30 %2l Nzamaiimovemlina 25-27

o 26 ¥l Reamapiimenemlanina 27-34 %

Ul 4.16 msusseiiuvieidialafinunsdmiu Red Cells 1 - 8 Units / SDR 2 - 4 Units (#19)
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Red Cells 9 - 16 units / SDR 6 — 12 units

Ul 4.17 msusseiiuvieidalafinunsdmiu Red Cells 9 - 16 Units / SDR 6 — 12 Units
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Red Cells $ - 16 units / SDR 6 — 12 units Page 2

5Ufi 4.17 nmsussgiuvierdialafinunsdmiu Red Cells 9 - 16 Units / SDR 6 — 12 Units (sle)
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unlii 1

Red Cells 24 — 32 units / SDR 20 - 32 units Pagel

5Uil 4.18 nsussyiiuvierinlafinunsémiu Red Cells 24 - 32 Units / SDR 20 — 32 Units
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5Uf 4.18 msvssyiiuviewinlafinunsdmiu Red Cells 24 - 32 Units / SDR 20 - 32 Units (510)
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Uil 4.19 msussgiiuviendnlafind1su SOP 1 Unit / LPPC 1 - 2 Units / PC 1 - 12 Units

U

5O9aNTINITE AT, FUYIE UguAs mhi 49



1A59n19398: NIsAIvAuILazMITEhARm AN MY sYUala sz an AT veslaTinvInguduTNIslatin

wamdluganiausnislais

SDP 2-3 units / LPPC 3 — 4 units / PC 13 - 24 units Page 1l

sUfl 4.20 msusseiiuvieLndnladind sy SDP 2 — 3 Units / LPPC 3 — 4 Units / PC 13 - 24 Units
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SDP 4 - 6 units / LPPC 5 - 7 units / PC 25 - 40 units Pagel

Ul 4.21 nsusseiiuvielndnladindmsu SDP 4 — 6 Units / LPPC 5 — 7 Units / PC 25 — 40 Units
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