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Effeets of helicopter transport on red blood cell components

Tailehi Otani', Ken-ichi Oki', Mitsuaki Akine®, Satoru Tamura?, Yuki Naito?, Chihiro I lomina?,

Hisami lkeds?, Shinzou Sumita’

TAralikawa Red Crois Hospital, Asahllxva; ‘dapanese Red Cross, Hokkaldo Red Cross Blood Centre,

Sappore, Japan

Riach Therear
ond shelflife of red bload

d stuedi whethzr s helizopter flight affects the quatiny
in itol-adeiine:phosal

Materials snd methady, Stwmd.tmaﬂwduul}m five 2liguots elved Slood cells from five

denors SS-NON-1 1 Insidz th:

eontriner betwesn 2 “Crad 6 °C with two I J fan inzluded d

bleod bag was manlorsd. Afler the box had been am ported in 2 helivopter for 4 hour, the red
bilsod eolls werz stored sasia and sheir quality cvaloated at day 7 (just after the fight), 14,21 end
42 afier domation, Red blogd cell quallty was evaloated by measuring adenaslne triphosphate,
2,3-diphcsphoglycarte, and supainatant potassium, as well as hasmatoeril, imzac:lzulu PH,
glucaie, supermataet haemoglobla, and ly2iz ralo at the various

Results. During P i ‘bewmecl 2and 5°C. All
data o 1 1t had undzrgons helicopter
fram a control proup of ced blood vell sumples 7 Gust nnnrmcﬂq,m 14,21, aed 42 day3 after
the ﬂmmn Only sperratsn Ha s hamalysi rae 43 dayis atte the donatien ere slightly
of 4 cell samples. All other paramelera ei
43 dys nfler day lv:u were the ssme in the rwo proups of red blood colls,

Discussion. Theso results suggest that red bloed eells stored fnmaraitel-adentne-phesphate
ara oot sigaiticantly effected by helicapter ion. The dif 1 memolyals by the
end of stnrage were small and probably not of clinfea! significance.

Keywordse red blood eells, storage, quality, shetl*lifo, hellcopier tranzponintion,

Tntroduction
The sterage time of red bleod colls (RBC) is
delc:mlnﬂl primarily based on Iu vifio data on
phate (ATP) levelz and | ly
and on i vive 24-hour survival radiolabelling
studizs®. RBC in Burops are generally stored
in citrate-phosphate-dext (CPD)-adeni

time should be iedueedio 21 days based on concerna
ahaut kacterial growth?,

The decizlon 1o perform & blood transfusion
is usually made by a doctor or a nucse™, Wien a
hellcopter or aliplane canles a doctor 1o the slic of'a
rond aceident, oftenina nnmlllmu:mmmn ble
aren, the isnbleto beginthe di ic pracess

solutinnor ia'!ine‘ adenine-glucose-mannitol; in these
piessrvative solutions their shelf-iife is 42 days'. In
the UK, Canada and USA the storage iime Is also
42 days, with commen =d|fllw= solutlons h:mg ulc

and the i dis 14, For
hypovelaemic shack due to bleading from traving,
tow-molecular weight dextran solution is effective,
asisa .s:{me mr\uwn Howeves, In cases of very

Adsal, Nutricel and Of
In dapan, luhad been along, smndlng practies to stom
RBC in CPD, i (MAF)

heek or iMamg surgery
is nude.l, RBC wansfuslon s the mest effective

selution, again witha4 |"~duysl|zil’||fe To Aprl 1995
ithe Japansse Red Cross Seeiety, wh makes all
blood components in Japan, declared that the storage

RBC wmpnnun(n for transfusion have been
catried by alrcenft since World Wae IP*% However,
thete are ne reparts en whether a helicopter flight

Biood
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(31

AU OS5 — N RIMBRNE DR EIC SR B8EEC DT
JEIFR+FigEtz> 45— 20124

kEm
NUTIRET 22 & CRBDRMERBEINDREFEZR SN
Ihvolz.




2015/6/10 CBCTR RSt

JB) |+ FIR T 5 —ReE

NUBE CHNEE

S sumE

30

25

20

RBCI@E

Temperature(’C)

e 7 A2 FFRE

Ve

1ooa

R E=1=1
oo  m—| —nJll I
- f——

liquid temperature, internal temperature,

Altitude(m)

external, amhient temperature. 2°C-6"C.

Figure 3 - Top: the temperature of a dummy blood bag and the inside and the outside of the container.
Bottom: the altitude of the helicopter after leaving the Red Cross IHospital.
The liquid temperature (___) was kept between 2 °C and 6 °C during the flight ( .
The box had been cooled with two [rozen coolants 1 hour before the red blood cell units were
put into it. The rapid increase (*) and decrease of the internnl temperature was due to the opening
and closing of the box to put the five red blood cell units and the dummy bag inta the container.




