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Background 
The South African National Blood Service (SANBS) transport red cell concentrate (RCC) between 1°C to 10°C. 
Deviations from these specified temperature ranges during transportation can affect cellular viability and sterility, 
leading to reduced cellular lifespan and clinical benefits. Maintenance of product cold chain during transportation 
consists of various components, each adding to the thermodynamics of the system which must be considered 
during development of new systems. 
 
The over cooling (below 1°C) of units in direct contact with frozen eutectics was identified as a risk with the current 
transportation system. On response, as system was developed that uses a transport container with a dual eutectic 
system that insulates against extreme temperature fluctuations. The dual eutectic system prevents over cooling of 
products by modulating the frozen eutectics' impact through a secondary eutectic. 
 
Methods 
The comparative evaluation of the current versus the developmental system was performed over 24 hours in a 
testing chamber set to simulate both summer (40°C) and winter (10°C) temperatures. The tests were performed 
on hampers containing 10 and 30 units respectively and included all phases of the cold chain process. Certified 
iButton temperature logging devices were used to measure ambient, hamper, eutectic, and various RCC unit 
temperatures. In the 10-RCC hamper 4 units and in the 3- RCC hamper 6 units were measured. The top and 
bottom units in the hampers had one logger facing the eutectics and one facing the centre units. 
 
Temperature data collected over a 24-hour period were downloaded using SoftButton software. Data were 
analysed in Excel assessing unit temperature variation and identifying units outside required range. 
 
Results 
Winter results for 30- and 10-RCC hampers: The lowest temperature recorded for the new system was 1°C and 
0.5°C for the current system (the 30-unit hamper showed units at below 1°C for the last 13hrs and the 10-unit 
hamper for approximately the last 2hrs). The maximum temperatures recorded were 6°C and 10°C respectively for 
the new versus current systems. For the new system, the difference in unit temperature throughout the hampers 
was never more than 1.55°C compared to 2.37°C in the current system. 
 
Summer results for 30- and 10-RCC hampers: The new system lowest temperature recorded was 1°C versus 0.5°C 
in the current system, with the maximum temperatures 10°C  and 15.5°C (the 30-unit hamper was above 10°C 
after 6hrs and the 10-unit hamper was above 10°C after 15hrs) respectively. The difference in unit temperature 
throughout the hampers was never more than 1.09°C for the new system and 2.6°C for the current system. 
 
Summary / Conclusion 
The system under development showed smaller variation in product temperature throughout the hampers with no 
product above or below the required temperatures. The current system showed units both below and above the 
required temperature range often for extended periods.The system under development shows that modulating 
frozen eutectics through a secondary eutectic allows for effective temperature control in a well-insulated hamper. 
 


