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First investigations on a newly developed LED 
illumination device for the treatment of MB-plasma
U. Gravemann1, M. Behague2,  S. Reichenberg3, H. Mohr1 , W. H. Walker3, T. Verpoort2, T.H. Mueller1

1Blood Center of the German Red Cross Chapters of NSTOB, Institute Springe, Germany
2Maco Pharma S.A., Tourcoing, France   3Maco Pharma International, Langen, Germany

Treatment of fresh frozen plasma (FFP) with MB (methylene blue) and light is a procedure used 
for the inactivation of blood-borne viruses for more than 15 years. MB plasma is currently 
produced in several European countries using the MacoPharma Theraflex MB plasma system. 
High-intensity, long-lived light-emitting diodes (LEDs) are now available on the market, which 
might replace the sodium vapour lamps currently used in the Macotronic device (MacoPharma). 
The purpose of this study was the first evaluation of a newly developed LED illumination device 
(picture 1) with respect to virus inactivation capacity and plasma quality.

Treatment was done in the Theraflex MB plasma bag system (MacoPharma), containing leucocyte-
depletion filter Plasmaflex, MB pill (85 µg MB), illumination bag,  MB depletion filter Blueflex and 
plasma storage bag. For investigating plasma quality 3 plasma pools were each prepared from 3 
different single donor units. Plasma was divided into three illumination bags and illuminated on the 
LED device. Samples were taken at different time points of illumination and factor VIII and fibrinogen 
(Clauss) were determined.

For investigating virus inactivation capacity Pseudorabies virus (PRV) was spiked into FFP (n = 4) 
resulting in a titer of approximately 106 tissue culture infectious doses/ml (TCID50/ml). The viral titer 
was determined from samples taken after 5, 10, 15 and 20 minutes of illumination on the LED device. 
Infectivity was determined by endpoint titration using a Vero cell CPE (cytopathic effect) assay. In a 
preliminary run the currently used Macotronic was compared with the newly developed LED device.

40th Annual Meeting of the German Society for Transfusion Medicine and Immunohaematology (DGTI) 2007

Virus inactivation was investigated using the PRV, an enveloped, double-stranded DNA virus, which is used as model virus for 
HBV. MB/light treatment using the LED-based illumination device resulted in an inactivation of > 4 log steps of PRV after 10 – 15 
min of illumination (diagram 1). The device is at least as effective as the Macotronic device routinely used at present. 

Plasma quality was only slightly affected by illumination. Factor VIII was decreased by 17% and fibrinogen (Clauss) by 14% during 
an illumination of 20 min (Diagram 2). Results are at least comparable to or might even be better than those for the Macotronic 
device.

Table 1: Inactivation kinetics of PRV (n = 4)
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A new, compact illumination device based on long-lived LEDs was developed. The preliminary data suggest that this LED 
device is comparable to the Macotronic device with respect to virus inactivation capacity and preservation of plasma 
quality. Illumination time might even be shortened by using this high intensity illumination device.

Purpose

Methods

Results

detection limit

Diagram 1: Inactivation of PRV by LED device (n=4) and Macotronic (n=1) Diagram 2: Influence on coagulation factors (n = 3)

Conclusions

sampling time [min]  0 5 10 15 20 

log10 TCID50/ ml (mean ± SD) 6.16 ± 0.23 4.64 ± 0.68 ≤ 2.41 ± 1.65 ≤ 1.75 ± 0.38 ≤ 1.54 ± 0.00 

log10 reduction factor   1.52 ≥  3.75 ≥  4.41 ≥  4.62 
 

Picture1: Prototype

Picture 2: Pre-series device
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Three years’ haemovigilance of methylene blue-treated fresh frozen plasma :
no increase in transfusion reaction incidence

Deneys V.1,2, Lambermont M.2, Latinne D.1, Guerrieri C.1, Baele P.1
1 Tranfusion Committee, Cliniques Universitaires Saint Luc, 1200 Brussels, BELGIUM

2 Service Francophone du Sang, Belgian Red Cross, BELGIUM

Background
Due to stringent donor selection, 
laboratory testing and pathogen 
inactivation procedures, fresh frozen 
plasma (FFP) offers a high degree of 
viral safety. In Belgium, only non 
remunerated volunteers are 
recruited as plasma, platelets and 
blood donors. Pathogen inactivation 
is a proactive strategy designed to 
inactivate a pathogen before it 
enters the blood supply. Methylene 
blue-photoinactivation was choosen 
by the Belgian Red Cross two years 
ago (Theraflex MB plasma –
MacoPharma)

MB-viroinactivation (Theraflex-MB plasma MacoPharma)

1. Plasma Connection
(Sterile Docking device)

2. MicroFiltration : 
Removal of residual cells

3. Illumination : Oxydative 
Catalytic Reaction

MB

4. MB + MB Metabolites
Removal : Azurs B,C,A

5. Freezing

Collection Freezing
Maximum 18 hours

Results
(a) : benign allergic reaction (n=4)

moderate allergic reaction (n=1)
NHFR (n=1)

(b) : benign allergic reaction (n=5)
moderate allergic reaction (n=3)

No TRALI episode (any previous 
pregnancy / transfusion = contra-
indication  for plasma donation)

0.14 %0.12 %Incidence of reaction

8 (b)6 (a)Number of adverse 
reactions after FFP Tf°

56605101Number of FFP units 
transfused

mid 2004 – 20052003 – 2004Period

BM-FFPSD-FFP

Methods
Until mid 2004, only solvent-detergent FFP (SD-FFP) was used in our teaching hospital. BM-FFP began 
to be transfused to our patients thereafter. Since nearly 10 years, all transfusions of labile blood 
products are checked for the appearance or not of an adverse event.
In this study, the incidence and the seriousness of adverse event after BM-FFP transfusion were 
compared with those observed with SD-FFP.

Discussion and conclusion
No significant increase in adverse event incidence was observed after BM-FFP transfusion (odds 
ratio 1.2) and the seriousness of these events was comparable. The clinical efficacy of both FFP 
was similar : both procedures have limited effects on coagulation factors (especially on 
fibrinogen and factor VIII for MB, on protein S and alpha 2-antiplasmin for SD).
Finally, plasma pooling may have the undesirable effect of increasing the risk of transmitting 
viruses that are either resistant to the process or have escaped the virucidal process. 
The hallmarkof MB technology is that it allows the viral inactivation of single donor units of FFP, 
offering reassurance that no increased infectious risks are added due to pooling. 
This a crucial point in term of public health safety.
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