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Background 
Use of radiofrequency identification technology (RFID) in blood banking and transfusion medicine has the potential 
to advance patient safety, reduce costs and increase operational efficiency. As RFID becomes more widely 
deployed in healthcare, the issue of the technology's safety has and is being evaluated with several previous 
studies reporting on the effects of high frequency radio energy (RE) at 13.56 mHz. This study evaluates the effects 
of exposure of various preparations of thawed and frozen plasma to extreme levels of low frequency (LF) RE at a 
wavelength of 125 kHz. 
 
Methods 
Ethical approval was obtained from the South African National Blood Service (SANBS) Human Research Ethics 
Committee. 
 
Whole blood (WB) collection, plasma production and storage was carried out according to SANBS standard 
operating procedures. Immediately prior to freezing plasma units, they were split into test and control aliquots. 
Using a limit testing protocol, three types of plasma preparations were tested; fresh frozen plasma (FP8), 24-hour 
frozen plasma (FP24), frozen within 8 and 24 hours of WB collection respectively and thawed frozen plasma (TFP), 
prepared as for FP8 and then thawed, at 37°C, after 72 hours of frozen storage and subsequently stored at between 
1°C and 6°C. After 72 hours of storage, test aliquots of FP8 and FP24 (frozen) and thawed TFP were exposed to 
220 µTelsa of RE power over 24 hours at their respective storage temperatures. Control FP8, FP24 and TFP 
aliquots were stored under similar conditions but without RF exposure. 
 
Test and control aliquots were sampled at 0, 7 and 24 hours following start of exposure and were tested for 
fibrinogen, coagulation factors V, VIII, IX and XI, vWF antigen and proteins S and C. 
 
Aliquot surface temperatures were logged every minute for the total exposure period and compared to detect 
relative increases in test aliquot surface temperature. 
 
Significant differences between test and control analytical results were evaluated using a two tailed paired Student's 
t-Test. Test aliquot surface temperature increases, relative to control aliquot surface temperature were evaluated 
by estimating the significance of positive slopes of normalised temperature differential plots for the uninterrupted 
10 to 24 hour period of exposure. Statistical significance evaluated at 0.05 significance level. 
 
As per protocol acceptance criteria; test and control protein activity could not differ by more than 20% after exposure 
and the maximum relative test surface temperature increase was not to exceed 1.5°C at any stage during the 
exposure period. 
 
Results 
The mean difference between the activity of the 9 investigated protein did not exceed 20% after 24 hours of extreme 
RF exposure with no significant differences between Test and Control aliquot results. No significant Test aliquot 
surface temperature increases, relative to Control, were observed for the FP8, FP24, and TFP exposure runs. 
 
Summary / Conclusion 
The results show no evidence of significant protein degradation or product surface temperature increases in frozen 
and frozen thawed plasma when subjected to extreme low frequency radio energy exposure. The routine use of a 
RFID system which uses radio energy at 125kHz is therefore unlikely to adversely affect these products. 
 


