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Background 
The use of radiofrequency identification (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 studies reporting on the 
effects of high frequency radio frequency energy (RF) at 13.56 mHz. This study evaluates the effect of extreme 
exposure of whole blood derived platelet concentrates (PLC) to low frequency (LF) radio energy (RE) at a 
wavelength of 125 kHz. 
 
Methods 
Ethical approval to perform study was obtained from the South African National Blood Service (SANBS) Human 
Research Ethics Committee. Whole blood (WB) collection, PLC production and storage was carried out according 
to SANBS standard operating procedures. 
 
Using a limit testing protocol, 10 units of PLC were split into test and control aliquots on day 2 after WB collection.  
On day 3, test aliquots were exposed to 220 µTelsa of RE power over a 24-hour period. Control aliquots were 
stored under similar conditions but without exposure. During exposure PLC test and control aliquots were sampled 
at 0, 7 and 24 hours, following the start of exposure, and the samples were tested for platelet count, PLC 
supernatant pH, lactate and aggregation response to 4 µg/ml collagen. After exposure test and control aliquots of 
PLC were stored and retested on day 6 after WB collection. 
 
Test and control aliquot surface temperatures were logged every minute for the total exposure period and compared 
to quantify relative test aliquot surface temperature increases. 
 
Differences between test and control analytical results were evaluated for statistical significance using a two-tailed 
paired Student's t-Test. Test aliquot surface temperature increases, relative to control, 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 was evaluated at the 0.05 significance level. 
Protocol acceptance criteria were that test and control PLC supernatant mean pH should not be less than 6.2 after 
exposure and the maximum temperature increase of the test relative to the control would not to exceed 1.5°C at 
any stage during the exposure period. 
 
Results 
The mean test PLC supernatant pH was 6.55±0.21 and the control 6.59±0.21. No significant difference between 
the groups was observed after the 24 hour exposure period. Similar results were found after 5 days of storage with 
the mean pH for test and control being 6.52±0.21 and 6.49±0.20 respectively. 
No significant difference was observed between test and control analysis results after 24 hours of exposure or after 
5 days of storage. 
No significant relative test aliquot surface temperature increase was observed for the PLC exposure run. 
 
Summary / Conclusion 
From results of the results of this study, it appears that exposure to extreme LF RF energy will not have a significant 
effect on PLC and therefore routine use of an RFID system, utilising radio energy at 125 kHz, would not have a 
deleterious effect on these products. 
 


