
CELLULAR DEGRADATION, METABOLIC and PLATELET FUNCTION MARKERS

Table: 1

Platelets Lactate
Collagen 

Aggregate
Platelets Lactate

Collagen 

Aggregate
Platelets Lactate

Collagen 

Aggregate
Platelets Lactate

Collagen 

Aggregate

(g/L) (%) (%) (g/L) (%) (%) (g/L) (%) (%) (g/L) (%) (%)

0 Hours 7 Hours 24 Hours 5 Days

Control 𝒙 992 18.32 62.88 951.2 18.73 60.22 997.1 20.45 7.25 926.3 20.3 2.56

Test 𝒙 976 18.35 65.53 956.2 18.66 57.18 968.7 20.48 5.24 941.8 20.55 2.39

P of t 0.04† 0.56 0.53 0.35 0.23 0.13 0.07 0.66 0.14 0.89 0.48 0.02†

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 energy (RE) at 13.56 mHz.

This study evaluates the effect of extreme exposure of whole blood derived platelet concentrates (PLC) to low frequency (LF) RE at a

wavelength of 125 kHz.

Approval to perform the 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, 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 LF 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 identify and 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 (NTD) 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 24 hours of 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.
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Figure 1a: Normalised temperature differential plot from the PLC 

exposure run indicating a significant (†) but negative slope.
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Table 1: Cellular degradation, metabolic activity and platelet function marker results indicating no significant difference between the means of test and control aliquots for all 

durations and parameters except collagen aggregation at 5 days and platelet count before exposure († denotes significant difference between

test and control means).

Figure 1b: PLC supernatant pH results showing neither test nor control 

results below 6.2.

Summary and Conclusion
As can be seen from the data the study results fall within the limits set by the acceptance criteria; non-significant positive NTD slope (Figure 1a)

and pH of greater than 6.2 after 24 hours of exposure (Figure 1b).

Although there are statistically significant (†) differences between mean test and control Platelets at 0 hours and Collagen Aggregation at 5

days (Table: 1), the magnitude of these differences indicate that they are unlikely to be clinically significant.

From results of this study, it appears that exposure to extreme levels of low frequency radio 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.

The authors would like to acknowledge SpaceCode (http://spacecode.com/) for the supply of RFID equipment and financial assistance in

performing the study.

y = -0.02x + 0.22 ; p(b)=0.00†
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