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i AGSTRHACT

The purpose of this research was to study the variance in recommended storage
temperature for pliatelets and to provide proper protection during transit. Tests
were cunducted in an envirenmental chamber desigred to provide constant temperature
with .01 F fluctuation. An eleven-channel scanning telethermometer was used to
measure temperature of the 25 mi aliquots of platelet-rich plasma. Platelet aggre-
gation occurs at low temperatures even with agitation; however, aggregation is not
conridered to be a reliable means of measuring viability. Nevertheless, the degree
ol effectivenecs of trancfuce? platelets i improve hemostasis is dependent on theiv
ability to circulate in the recipient. Consequentiy, investigators recommend dif-
ferent temperatures for processing and preparing platelets for storage based on a
particular phise of the processing procedure. The real need for establishing a
standard criterion for determining platelet viability is evidenced by the variance
in temperalures recommended. Data are submitted describing packaging techniques
which will provide maximum protection for clatelets during transit based on the
particular processing precedure used,
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ARSTRACT

MILITARY BLOOD BANKING: PLATELET PACKAGING

dudd 2 \»JL‘J.“.'L] ik

OBJECTIVE

To study the variance in recommended scovage tewperature for plate-
lets and provide proper protection during transit.

METHODS

Requests to The Blood Bank Center, US Army Medical Research Labora-
tory, Fort Knox, Kentucky, for blood components, especially piatelets,
have increased tenfold over the past few years. To supply quality plate-
lets, proper temperature must be maintained during transit. Because o7
the complex physiological make-up of the platelet, viability following 2
storage is difficult to determine. The fact that numerous criteria have
been proposed to evaluate and measure plateiet viability is indicative
of the inadequacy of the methode {1). Consequently, studies were desian-
ed to determine the correct packaging necessary for maintaining piateiets
at various temperatures.
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Tests were conducted in an environmental chamber* designed to pro-
vide constant temperature with :.01 F fluctuation. A Yellow Springs
Model 47, eleven-channel scanning teletherinometer** was used to measure
temperature of the 25 ml aliquots of platelet-rich plasma.

RESULTS AND CONCLUSIONS

Platelet aggregation occurs at low temperatures cven with agitation
(2): however, aggregation is not considered to he a reliable means of
measuring viability. Nevertheless, the degree of effectiveness of trans-
fused platelets 1o improve hemostasis is dependent on their ability to
circulate in the recipient. Consequently, investigators recommend dif-
ferent temperatures for orocessing and prepnaring platclets for storage,
based oh a particuiar phase of the processing procedure. The real nced
for establishing a stancard criterion for determining platelet viability
is evidenced by the variance in tewmperatuves recommended. Data are sub-
mitted describing packaying techniques which will provide maximum pro-
tection for platelets during transit, based on the particular processing
procedure used. X
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MILITARY BLOOD BANKING: PLATELET PACKAGING

INTRODUCTION

o B rr— e e =

The scope of the military blood bank program continues to brraden
as a resuts of research and rofinement in tha methodology for procuring,
processing, and preserving whole biood and components. Constant reevai-
uation, updating, and expansion of the entire blood bank system dictate
a progressive approach to a bustling enterprize. Manifestation of the
complexity of a well functioning blood bank is acknowledged by the numer-
ous interdependent facets made compatible to form an efficient blood
banking system. The objective of the overall system is to provide qual-
ity blood 2nd components tou the patient when the need arises. Very often
the rzal challenge in accomplishing this objective occurs when the blood
or component must be transported, This is the usual rule rather tian
the axception, because the site of collection is seldom the same as that
of transtusion,

Maintaining proper temperature of the blood or blood fraction from
donor to patient has been teried 1 critical aspect of blood banking,
dating back to its inception. F¢- example, on 18 August 1941, a sub-
comnittee for blood procurement ri:commended that bottles of blood be

mivanantaad we +h o Advie A nuwiAan +a rhdinmand and *hammactatdiralluy rAantwal_
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led at a temperature well below 10 C during shipment (3). This subcom-
mittee's recommendation was based on studies, by Rous and Turner in 1916,
which showed that the rate of hemolysis was much greater when blood was
stored at 20 G rather than 5 C. Current data show that the lower temper-
ature is as important as the upper.

In 1943, when movement of blood by air was considered, it was es-
tablished that useful and safe blood ideally must be maintained at a
constant temperature of 4 to 6 C. In 1945, Captain John Elliott, SNC,
assistant in the Division of Surgical Physiology, Army Medical School,
recomnended that blood be maintained between 4 and 10 C during transit.
These temperature guidelines are still in use.

To continue the expertise associated with procuring, processing,
and preserving whole blood, a vast amount of engineering professionalism
has been expended to make available guality hiood and components. There
is no problem in most hospital units, since electric current is available
for refrigeration. The problem arises when the blood and temperature-
sensitive components must be transpaorted.

Pvogress in the shipping phase of blood banking has been slow. For
example, in 1943, during the early stages of military blood banking, an
actenpt was made to fabricate a refrigerator that would hold 40 to 50
bottles of hlood and operate on AC or DC current, making it suitable for
field use, Whan the European airlift of blood finally became a reality
in 1944, only a prototype existed. However, this box, along with ccher
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transfusion equipment, was later standerdized and produced in quantity.
Currvently, a similar deterrent in blood shipping may be seen in ;he lack
ot proper cargo coding, For example, cargo labeled "vradioactive" com-
mends better priority and handling orocecures than human blood. Attempts
to rectify<this misalignment of priorities have been less than satisfac-
tory.

uniform progress in all segments of biood banking is «n acute and

necessary ingredient of the modern blood bank. A1l personnel, including
the donor recruiter, the phlebotomist, the highly skilled technician who
processes the blood, those who transport the blood, the researcher, and,
tinally, the c¢linician who adminis*®.rs the transfusion represent separate,
independent arins of blood banks. fhe purpose of this report is to provide
data on that special field of blood banking involving platelet inventory
logistics.

MATERIALS AND METHODS

Tests were conducted ip an environmental cnamper with temperature
controlled to within - .01 F. Twenty-five milliiiter units of platelet
concentrates packed in shippina containers (FSN 8115-682-6525) normally
used for transporting platelets were used in these tests. Temperature
measurements were recorded by 3 Yellow Springs eleven-channel Model 47
scanning telethermometer.

DISCUSSION

The quantity ol whoie blood and blood components supplied by The
3100d Bank Center at the US Army Medical Research Laboratory during 1972
is shown in Table 1. From the phlebotomy station thvrough the entire
processing laboratory, quality control has preeminence over quantity
of products. Methods to reduce the time the blood or fractions are sub-
Jected to packaged refrigerants are continually being pursued by closely
scrutinizing air line schedules, in addition to delivering the products
to the air terminals immediately prior to plane departure time.

Destination and time of travel dictate packaging techniques. To
better understand how platelets should be handled during shipment, some
knowledge of the function of the platelet is required. In the circulating
blocd, the platelets are normally carried along separately from each oth-
er and there seems to be no evidence that they adhere to normal vascular
endothelium. When the wall of a vessel is injured, platelets adheve to
it immediately, and to each other, to form aggregates on the damaged
intima. When the vessel wall is broken, aggregates of platelets tend
to seal the epening and thus help to arrest pieeding., According to
Born and Cross (4), ihere is a growing recognition thai the economy of
the platelets is something largel separable from the behavior of Lhe
coagulation system, Y“hen diseases damage the intima, platelets again
adhece to it and to each other. It is not wet! understood why damage
to the intima should cause piatelets to adhere and aggregate.
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ture is that it is easily maintained.
ing has been shown by McPeak et a! (6).
be satisfactorily maintained at 22 C in an ambient tempevature of 5 € by
inclosing a plastic bag filled with 1,600 m) of water at normal tap tem-
The water was placed in the bottom of the box and pro-
tected from divect contact with the platelet concentrates by a one-half
inch thick styrofoam insulator
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According to Kattlove and Alexander (2), low temperatures induce
platelet aggregation. even with agitation,
that at 4 and 13 C the platelet yield in recipients is mode-ately re-
duced with a considerable reduction sccurring at 37 €.
is slightly reduced as compared ta 22 C, which they found to be the op-
timel storoge temperature,

Murphy and Gardner (5) show

At 30 C, yield

A cormon misconception amoing those revmmending 22 C storage iewpera-
he fallacy of this kind of reason-
Figure 1 shows that plitelets may
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Figure 1

Studies by Becker and Aster (7) show that excellent viability -~
platelets occurs wher they are stored at temperatures approximating 4 C.
Tigure 2 indicates that platelets may be wmaintained at a jower tempera-
ture, between 4 and 10 C in an environmental temperature of 47 , for at
least 8 hours by inclosing one-half pound of wet ice at the top and one-
half pound ai the bottom of the shipping container,
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Presently. there are differences emong rescarchers es to the opti-
mum temperature for plateler storage. However, it is aencrally accepted
that a fluctuat,ny Lemperature is very detrimental to platelet survival.
To waintain plateieis 20 2 roastant temperature during long disiance
shipping requires a well insulated shipping container. figure 3 shows
the shipping containers used by the Fort Kno: Blood Bank lenter.
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Figure 3

RESUL S AND CONCLUSIONS

Because of the rapidly growing practice of platelet therapy by US
Army clinicians, The Blood Bank Center of tne US Army Medical Research
Laboratory ha. developed packaging techniques. uniquely and cpecifically
designed to pcovide proper protection for piatelets during sivipment to
distant hospitals. Studies of the effect v.~ious environmental tempera-
tures impose on shipping containers dispel the common idea that the rec-
ommended room temporature is easy te mainti'n,

Results of these studies indicate that the "jiffy bag," a thinly
insulated envelope used for intracity transport containers for pnlatelets
may be a poor substitute for on insulated tox.
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Afthoush o common, specific Lemparature has hat Teen settled on Ly
investigators in the field of platelel storage, ol) are n agreement
that plutelet temperature fluctuation costs in terms of viabi1ity These
studies show how the currant hr racommondad temporatyure of 4 and /7t may
Le meintaired with minimum voriations reculting in maximum viability.

SUMMARY

The nurpose of this research was to study the variance in recom-
mended storage Ltempevaturce for platelets and to provide proper proiec-
tion during transit. The fact that numerous ¢riteria have been proposecd
to evaluate and measure platelet viability is indicative of the inade-
quacy of the methods (6).

Testls were conducted in an environmental chamber designed to pru-
vide constant tempcrature with +.,01 F fluctuation. An eleven-channei
scanning telethermometer was used (0 measure temperature of the 2% m)
aliquots of platelet-rich plasma.

Platelet aggregation occurs at low temperatures even with agitation;
however, aggregation is not considered Lo be a reliable means of meas-
uring viability. Nevertheless. tic degree of effectiveness of transfused
platelets to improve hemostasis is dependent on their ability to circu-
iage in the recipient. Consequeniiy, investigators recommend difierent
temperalures for process ing and preparing platelets for storage based cn
a particular phase of the processing procedure. The real need for esiab-
lishing a standard criterion for determining platelef viability is evi-
denced by the variance in temperatures recommended. Data are submitted
describing packaging techniques which will provide maximum protection
for p]age]ets during transit based on the particular processing proced-
ure used.
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