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INTRODUCTION

Pathogen Inactivation technologies are proactive measures to enhance the safety of platelet transfusions. Their use can be effective also against
emerging unknown pathogens. Current procedures need chemicals like photosensitizers. We developed a procedure, which allows an efficient
reduction of pathogens (e.g. bacteria and viruses) in plasma-reduced platelst concentrates (PCs) using short-wavelength UV light (UVC) in
combination with strong agitation, i.e. there is no photoactive compound needed (THERAFLEX UV Platelets technology). The imadiation
device developed for this purpose is equipped with a light source emitting UVC light at a wavelength of 254 nm. Moreover a mechanism for
orbital agitation is installed. UVC irradiation is microprocessor-controlied. Relevant treatment parameters are monitored throughout the entire
treatment thus allowing a well documented and reproducible process. PCs are treated in a twin-bag kit, which comprises of a highly UV-
permeable imadiation bag and a container for extended platelet storage. In the present study we investigated the influence of the THERAFLEX
UV treatment on in vitro parameters of PCs and on their storage stability.

MATERIALS & METHODS

Plasma-reduced PCs were treated with the THERAFLEX UV
procedure (Fig.1} and stored until day 8 after blood donation
(day 6 after treatment). The in vitro quality of UVC treated PCs
was evaluated in comparison to untreated control platelets.
Control PCs were stored for the same time period. PCs in
storage medium SSP+ (containing saline, citrate, acetate,
phosphate, magnesium and potassium, identical to PAS-IIIM)
were prepared from pools of 5 buffy coats. The average volume
was 350 mL and the plasma concentration was approx. 35%.
PCs were transferred into irradiation bags (Fig.2) for UVC treat-
ment. After insertion into the irradiation device (Fig.3) PCs were
treated with UVC light at a dose of 0.4 J/cm? (approx.
> . 60 sec). They were strongly agitated during irradiation. The
msuly-cwdemod 80 seconds _ Transter system was microprocessor-controlled. The control unit en-

Concentrate Inadiation S e ables monitoring and recording of relevant treatment parame-
ters like UV dose, UV intensity, temperature and irradiation time.
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\ Figure 1: THERAFLEX UV procedure g

Figure 2. Twin-bag kit
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RESULT

Until day 8 of storage in vitro characteristics were only marginally influenced by the THERAFLEX process. Platelet activation was evaluated by
measurement of the hypotonic shock response (HSR) and the expression of the activation marker CD62p. HSR was only slightly and CD62p
levels were moderately affected by Theraflex treatment. Annexin V binding percentage, as a marker for apoptosis, remained almost unchan-
ged. Glucose consumption and lactate formation were found to be marginally higher in the treated PCs. pH remained above 7.0 until day 8 after
donation (Tab. 1).

Glucose Lactate
Day 6* Pits [x10¢/mL] HSR [%] pH CD62 [%] Annexin V [%] [mg/dL] {mmoVl/L]
Control 92 +1.1 715 7.29 +0.04 21+6 51 62 +17 10223
Treated 85+09 68 +4 7.22 +0.05 32+5 9+4 52+21 108+ 16
Day 7*
Control 89:08 72+3 7.32+0.05 24 +6 71 55+ 19 10416
Treated 8409 68+3 722 £0.06 2:13 10+3 42320 1817
Day 8*
Control 94+16 715 7.34 + 0.06 30+3 84 45+18 11516
Treated 9113 65+5 7.22 £0.09 52+12 103 3117 13117

Table 1: In vitro parameters of untreated and treated PCs on day 6, 7 and 8 after blood donation (N=6, mean + SD)

CONCLUSIONS

THERAFLEX treatment with 0.4 J/cm? UVC light has only a minor influence on in vitro parameters of PCs and on their storage stability until
day 8 after blood donation.
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INTRODUCTION

The use of a pathogen inactivation technology is an option to enhance the safety of platelet transfusions. Current procedures need chemicals
to be added to the platelet concentrates (PCs). These compounds are of concern if they remain in the final product. Moreover, treatment may
cause deterioration of the platelets. A novel procedure has been developed using only short-wave UV light (UVC, 254 nm) that effectively
inactivates pathogens in plasma-reduced PCs. The equipment used consists of an iradiation device with a specific mechanism for agitation.
lts capacity is one platelet unit (random donor or apheresis) per treatment cycle. Treatment parameters, e.g. UVC intensity, UVC dose,
termperature and agitation, are microprocessor-controlled. Platelets are processed in the THERAFLEX twin-bag kit, which comprises a highly
UV-transparent polyolefin acetate bag[1] for iradiation and a platelet storage container (Fig.1, 2). We investigated to what extent platelet
integrity and storage stability of the treated products were influenced by this new inactivation procedure.

MATERIALS & METHODS

) ] Plasma-reduced PCs were treated with the THERAFLEX UV

procedure {Fig. 1) and stored until day 8 after blood donation
(day 6 after treatment). The in vitro quality of UVC treated PCs
was evaluated in comparison to non-treated control platelets.
Control PCs were stored for the same time period. PCs in
storage medium SSP+ (MacoPharma) were prepared from
pools of 5 buffy coats. The average volume treated was
350 mL. Plasma concentration was approx. 30%. PCs were
transferred into iadiation bags (Fig. 2) for UVC treatment. After
insertion into the iradiation device (Fig. 3) PCs were treated with
UVC light at a dose of 0.4 J/cm? (approx. B0 sec). They were
X strongly agitated at a frequency of 1.8 Hz during irradiation. The
system was microprocessor-controlled. The control unit
enables monitoring and recording of relevant treatment
parameters like dose, intensity, temperature and irradiation time.

¥

Leucodepleted
Apheresis / Buffy-coat derived
Platelet Concentrate

60 seconds
Irradiation

‘t Figure 1: THERAFLEX UV procedure Figure 2 Twin-bag kit

RESULTS

Until day 8 of storage in vitro characteristics were hardly influenced by the THERAFLEX process. HSR reactivity was only slightly reduced whereas
collagen induced aggregation was moderately increased. Glucose consumption and lactate formation were found to be marginally higher in the trea-
ted PCs. Thus, pH slightly dropped but remained above 7.0 until day 8 after donation. The mean platelet loss due to UVC treatment was 4%. (Tab. 1)

Collagen-ind.

Spontaneous aggregation Glucose Lactate
Day 3 Pits x10¢/ml] HSR [%)] pH aggregation [%] 100 pg/mL [%)] [mg/dL] [mmoi]
Control 102+16 68 + 4 7.13+0.05 113 943 12218 75+1.0
Treated 96+13 64+5 7.07 £ 0.07 142 895 118+ 6 7708
Day 6
Control 9910 66 + 2 7.24+013 1212 74+9 86 + 10 108 +1.0
Treated 95+13 64+8 709 +£0.06 143 81+9 68 +10 128+15
Day 8
Control 94+16 68 = 1 7.29+0.12 10+ 1 627 63+9 12509
Treated 91+13 61+8 709+005 1614 69+7 41+8 152+10

Table 1: Platelet parameters of untreated an treated PCs on day 3, 6 and 8 after blood donation (mean +- SD; n=4}

CONCLUSIONS

Plasma-reduced PCs were only slightly affected when treated with the THERAFLEX UV systern for pathogen inactivation. In vitro parameters and
storage stability were well preserved until day 8 after blood donation.

[1] Polyolefineacetate bags for pathogen inactivation and for storage of platelet concentrates, H Mohr, TH Miiler, F Tolksdorf,
WH Walker, Vox Sang 2004; 87 (Suppl. 3): 70
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Conclusion

The present results demonstrate HBV nucleic acid
degradation after UVC treatment.

This suggests that HBV in platelet concentrates is
sensitive to UVC light.

Introduction

Treatment of platelet concentrates (PC) using short wave
ultraviolet light (UVC) has been shown to ettectively
inactivate several pathogens [1]. Inactivation of human
hepatitis B virus (HBV) however could not be proven up
to now. because there is no infectivity assay available for
HBV. The target structures in UVC treatment of viruses
is its nucleic acid. Inactivation of viruses therefore might
be determined by PCR.

Material and Methods

PC in storage medium SSP+ (MacoPharma. Langen.
Germany) containing  approx.  30% plasma  were
prepared from pools of 5 butfy coats. From cach PC

120 mb were transterred to ethylvinyl acetate bags from
MacoPharma  (Langen.  Germany). In  this  study.
treatment with UVC light was performed with different
doses on a BSI0-illumination device (GROEBEL.
Ettlingen. Germany). Routinely UVC treatment was
done with a dose of 0.4 J/em*. The QlAamp Blood Mini
Kit (QIAGEN. Hilden. Germany) was used for isolation
of DNA from all samples. For long-range real-time
PCR [LR-PCR] the LightCycler was used (ROCHE.
Mannheim, Germany). Primers and hybridization probes
were synthesized by TIB MOLBIOL (Berlin, Germany).
Primers were selected for the nucleotide positions 44 to
2187 of the circular HBV genome.

Results and Discussion

From previous investigations it is known that PCR inhibition cannot be shown
by a short-range HBV real-time PCR [2]. This is probably due to the short
genome region analysed. This finding is in agreement with previous PCR
studies with HIV-1 and parvovirus B19. In those studies we found a
correlation between the analysed viral genome region and inhibition of PCR in
virus-infected samples after photodynamic treatment [3-5]. In the present
study the effect of UVC treatment on HBV-DNA was evaluated by the use of
LR-PCR. An increased amplicon size of 1090 base pairs was a sufficient target
to demonstrate the effect of UVC treatment. As seen in figure 1. the
fluorescence curves of treated samples shiftet towards higher cycle number
values compared to untreated samples. As shown in figure 2. the PCR signals
were lowered from 100% to 2% after treatment with 0.4 J/em? of UVC. ie.
from approx. 10xE7/ml genome copies to 10xES/ml.
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Figure 1: Amplification plot of LR-PCR before and after pathogen
inactivation procedure with UVC of HBYV in platelet concentrates

Iy untreated HBV sumple: 2-6) UVC- treated HBV sample;0.1, 0.3, 0.4, 0.5
and 0.6 J/cor’

STD NI and N2) calibration standards; NTC) no template control

Figure 2: Kinetics of nucleic acid degradation of HBV in PC
after UVC treatment detected by LR-PCR
N=6: +/-SD




THERAFLEX UV PLATELETS:
NOTHING BUT UVC LIGHT AND STRONG AGITATION

H. Mohr!, U. Gravemann', F. Tolksdorf2, W H. Walker2, T.H. Miller!

Purpose

Biood donations may not only be contaminated with viruses, e.g. HBV, HCV or
HIV. In addition, they may contain bacteria. This is especially crucial for platelet
concentrates (PCs), because they have to be stored at room temperature, at
which bacteria can multiply to high levels [1-2).

Short-wave ultraviolet light (UVC, wavelength range: 200-280 nm) is germicidal,
but low UV-permeability hampers its use for sterilizing PCs. A simple method was
developed which overcomes this limitation.

Materials and Methods

Plasma-reduced PCs in storage medium SSP+ (volume approx. 350 mL, platelet
concentration approx. 10%mL., plasma content 30-35%) were prepared from pools
of 5 buffy coats (3]. PC volume was approx. 350 mL. The PCs were spiked with
approx. 102-108 CFU/mL of different bacteria species or up to 107 TCID,/mL of
lipid-enveloped or nonenveloped viruses. Other PCs were spiked with 5x108/mL
peripheral blood mononuclear cells (PBMC). The PCs were filled into UV-
transparent plastic bags and irradiated on a device (Fig.1), equipped with mercury
vapour tubes emitting monochromatic UVC-light (wavelength: 254 nm). The
device was equipped with an orbital agitator. Imadiation was from both sides of
the bags. UVC doses applied were up to 0.6 J/icm? (approx. 90 sec). During
treatment the PCs were strongly agitated. Bacteria or virus titers, PBMC viability
and platelet parameters were determined before and after irradiation. Each
experiment was repeated 3-6 times. Results are depicted as mean + SD.

Fig. 1: Irradiation device for

UVC treatment of PCs
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Fig. 2: Inactivation of St. epidermidisin PC aliquots (110 or 280 mL) by irradiation
with UV light: fixed vs. loosely placed irradiation bags (a); dependence of bacteria
inactivation in loosely placed irradiation bags on the agitation speed (b).

n=3, mean t SD

Resuits

Pathogen inactivation was enormously enhanced when the PCs were loosely
placed on a quartz plate located between the two layers of UVC tubes of the
irradiation device and, in addition, strongly agitated during irradiation {Fig. 2).
UVC-light at 0.3-0.4 J/cm? (irradiation time: approx. 1 min) reduced the titers of
all bacteria tested by approx. 5-6 log,, steps. PCs spiked with approx. 100
CFU/mi of bacteria were reproducibly sterilized (Tab.1). In one experiment with B.
cereus the PC was sterile after 3 but unsterile after 6 days storage. This was
probably due to spores of B. cereus that are more resistant to UVC than
vegetative bacteria.

UVC sensitivity of the viruses tested was not so uniform (Table 1): The small
single stranded RNA viruses VSV, Sindbis and WNV were completely inactivated
at approx. 0.3-0.4 J/cm2 Remarkably HIV-1 (also a small single-stranded RNA
virus) was only moderately inactivated at UVC doses up to 0.6 J/cm?.

The small nonenveloped DNA viruses PPV and EMCV proved to be very
sensitive. Complete inactivation was achieved at 0.4-0.5 J/cm2.

With the exception of HiV-1, SHV-1 was more resistant than the other viruses
tested. This confirms that in general farge double stranded DNA viruses are not
as susceptible to UVC as smaller single stranded DNA or RNA viruses.

PBMC proved to be extremely sensitive to UVC irradiation: Complete inactivation
was found at less than 0.1 J/cm? (Fig. 3)

PC properties remained almost unchanged at doses up to 0.6 J/cm2 The storage
stability of the treated PCs for up to 6 days after treatment (8 days after blood
donation) was maintained (Table 2)

Bacteria Gram | Number pf Spike BacT/Alert
. Characteristics . | result Remark
p stain | experiments (CFU/mL)

B. cereus fac. anaerobic pos 12 100-140 11 sterile Spore
1 former

E. coli aerobic ‘neg 12 36-65 12 sterile

K. pneumonias |tac. anaerobic neg 12 85-140 12 sterile

P. acnes anaerobic neg 12 61-100 12 sterile

S. aureus fac. anaerobic | pos 22 60-110 22 sterile

S. epidermidis |fac. anaerobic pos 22 74-210 22 storile

Str. pyogenes fac. anaerobic pos 12 118-194 12 sterile

*: Samples (2x10 mL each) were drawn after 3 and 6 days at 22°C

**: sterile after 3 days storage

Tab 1: Sterilization of PCs spiked with different bacteria species by irradiation with

UvC (0.4 Jicm?)
. Lipid Madel virus Logreduction
Virus Genome Envelope for factor

Vesicular stomatitis ss* ANA X - 2641
(VSV)

Sindbis (Sindbis) ss ANA X - 555
West Nile (WNV) ss RNA X HCV 5.24
Human immunodefiency ss RNA X - 1.36
(HIV-1)

Suid Herpes (SHV-1) ds** DNA X HBV/CMV 3.57
Porcine Parvo (PPV) ss DNA - Parvo B 19 2642
Encephalomyocarditis ss DNA - HAV 573
(EMCV)

1 with

Tab2: | ti factors of viruses by irradiation with UVC (0.4 J/iem?)
Conclusions
Irradiation with UVC under strong agitation may be used to sterilize platelet
concentrates at a light dose that is not harmful to the products. The UVC
dose required is 0.4 J/cm2 |rradiation time is not more than approx. 1 min. 2000
2,500
Day 1 affer irradiation Day 6 after jrradiation
Parameter Control UVC dose (Jcm?) control UVC dose (Jicm?) . 2.000
0.4 0.5 0.6 0.8 0.5 0.6 $ 1.500
Pts [x10%mL] 108 0.6 10206 | 96:06 9.1409 10.1£0.8 98206 93408 83109 S
1.000
pH 710 £0.04 |7.04 £0.05|7.09 £+0.05 | 7.05 £ 0.04 | 7.27 +0.15 | 7.09 £ 0.06 | 7.11 £ 0.10 8.98 £0.07
0.500
Lactate [mmaliL] 77410 | 80£05 | 77205 | 8.0£0.7 | 12710 | 149+1.0 | 146 1.4 67214 0000 _— - - L
negative positive 0.063 0.125 0.250
Giluc ose [mg/dL] 1229 N7£7 M7 £6 157 62 211 431+8 4411 29 £ 10 contral control WVC dose (Jiem?)
Swirling ok ok ok ok ok ok ok ok
HSR (%] €95 66 £2 6116 62¢4 6822 65¢2 6243 56¢5 Fig. 3: Inactivation of T-lymphocytes in p rates by irradiati
UVC. Viability was assayed by mixed lymphocyte culture.
ﬁ'::::}';:‘f:]" o514 205 883 8722 s2:9 6928 6722 6915
o References
062 %] i wed | aTe2 st B 45e8 | 8010 57+8 1. Wagner SJ. Transfusion-transmitted bacterlal infection: risks, sources and interventions. Vox Sang
2004;86(3):157-63.
Annexin V [%] LE 623 T4 T4 915 8t2 102 123 2. Mohr H, Bayer A, Gravemann U, Muller TH. Elimination and multiplication of bacteria during preparation and
storage of bufty cont-derived platelet T 1 §5.
3. Erksson L, Shanwell A, H, et al. Platelet in an additive solution prepared from pooled
Tab. 3: Treatment of PCs with different UVC doses. Influence on p p s and bufty coats. In vivo studies. Vox Sang 1993;64(3):133-8

on storage stability. n=6, mean + SD
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INACTIVATION OF SMALL NON-ENVELOPED VIRUSES IN PLASMA
REDUCED PLATELET CONCENTRATES BY IRRADIATION WITH
| 'SHORT-WAVE ULTRAVIOLET LIGHT

H. M’ohr‘, U. Gravemann’, J. Kniiver-Hopf', F. Tolksdorf?, W.H. Walker?, T.H. Miillert

Aim
To investigate if small nonenveloped viruses in plasma reduced platelet
concentrates are sensitive to irradiation with UVC light.

Introduction

Small nonenveloped viruses (e.g. parvovirus B19 and hepatitis A virus)
are more resistant than lipid-enveloped viruses to most pathogen
reduction procedures used for plasma or for cellular blood products (1-
3). We have developed a procedure to decontaminate platelet
concentrates (PCs) by irradiation with monochromatic short-wave
ultraviolet light (wavelength: 264 nm). It is essential that the products
are not fixed and at the same time strongly agitated during treatment
(Fig. 1 and 2). We found that the procedure inactivates bacteria and
lipid enveloped viruses. As the present data
nonenveloped viruses are also inactivated.

indicate, small

Fig. 1 and 2: Irradiation device for UVC treatment of PCs

Materials and Methods

The virological investigations were conducted at NewLab BioQuality,
Cologne, Germany. They were carried out according to CPMP/BWP
guidelines 268/95 (“Note for guidance on virus validation studies”) and
269/95 (“Note for guidance on plasma dreived medicinal products”). The
PCR investigations were performed in the own laboratory.
Plasma-reduced PCs (platelet concentration approx. 10%mL, plasma
content: approx. 30 %) were prepared from pools of 5 buffy coats. The
storage medium used was SSP* (MacoPharma). PCs (volume approx.
350 mL) in UV transparent polyolefine acetate bags (dimensions: 19x38
cm) were spiked with approx. 107 up to 10* TCID,/mL of porcine
parvovirus (PPV, strain ATCC CRL-6489 (NADL-2), a model for
parvovirus B19) or encephalomyocarditis virus (EMCV, strain ATCC VR
129-B, a model for hepatitis A virus). The thickness of the PC layer was
approx. 4-5 mm. Irradiation with UVC light was from both sides of the
bags. The UVC dose applied was up to 0.6 J/icm? (irradiation time per 0.1
Jiem? was approx 15 sec). The PC-samples were loosely placed on a
quartz plate located in the middle between two layers of mercury vapor
tubes emitting monochromatic UVC light (wavelength: 254 nm). During
irradiation they were intensively agitated using an orbital agitator.
Agitation speed was approx. 100 rpm. Before and after irradiation virus
titers (expressed as log,,
(log,, TCID,,)) were determined.
The influence of UVC on the DNA of parvovirus B19 was investigated by
long-range RT-PCR, using a LightCycler from Roche, Mannheim,
Germany. The primer pair used spanned a region of 1028 bases (approx.
one fifth of the genome of the virus). In these experiments PC aliquots
of 110 mL were treated; dimensions of the irradiation bags were
12.5x14.5 cm.

of tissue culture infectious doses

Fig. 2: Inactivation of vesi-
cular stomatitis virus by
irradiation with UVC (n=.3).
Comparison of two treatment
modes:

Fixed bags {champed between
2 quartz plates) vs. unfixed

20aTC00

i bags (loosely put on a quartz
plate), both with agitation (100
e Tramta, Trostery rpm)
Tved, uninad,
ot e pen
" A PPV :::: EMCY |
\ [Ty
\\
3 3 ~
; o / AN
AN
P - ks

Fig. 3: Inactivation kinetics of PPV and EMCV in plasma-reduced PCs irradiated with
UVC. (n=2).

Day 1 after irradbation Day 4 e radiation

Day 6 after Irradiaion
UVC done (Yem) UVC dose {Jicm)

Parameter .
Control Control Contral UVC dos (Jieny)

[ 05 as [ 05 [ o4 05 05

Pit.con.
catraton | 1083 | 1025 1 gg 0615000 1035 | 1092 196,05/ 08400] 101%

ot |06 06 9| o6 o8 |96+08|96:00| "o 108:06|93:08 (93209

710+ 704+ 708+ 708 7212 706+ 70+ 7.06 + 72T+ 700+ TA1 698 +

i 0.04 0.0 0.05 0.04 0.14 0.04 0.06 0.20 0.1§ 006 0.10 0.07

Lactste 1y, 9019006 |77+06(80=07 107+ 123+ N7t 138+ 127+ 149+ 146+ 16.7 =

sl S Dt b hetabell R 13 13 20 10 10 14 14
] | 12249 | MT+7 | 11746 | 11627 | 86412 | 70410 | 76410 | 68216 | 62211 | 4348 | 44211 | 20210
switing | ok ok ok ok ok ok ok ok ok ok ok ok
Hypotonic

shock

69+6 66+2 616 62:4 6643 6714 85+3 613 68:2 662 62+1 56:5

remonse
141

‘Spontae
spargat | 1142 | 1422 | 1823 | 1823 | 1222 | 1522 | 1521 [ 1726 | 1022 | 164 | 1322 | 1421
on [%]

Collagen

nduced

:;'"I:-.l 95 +4 90+86 883 B7x2 77+9 | 83+10 | 806 8315 629 698 67+2 695
n

100 pg/mL.

Collagen.

Induced

w"l:-.l 54413 | 778 786 7418 15+7 | 35+12 | 338 39+8 91 164 191 22:2
n

20 pgimL

cpe2%] | 361 463 47+2 491 273 36:6 4216 48+5 201 456+8 | 50+10 | 678

MiV] Bat | 623 | 744 | Tea | 623 | 1056 | 922 | 92 | 945 | 822 | 1052 | 12£3

Tab. 1: Irradiation of PCs with different UVC doses. Influence on platelet parameters
and on storage stability. (n=6, mean t SD).

o

w

o
o Fig. 4: Degradation of the DNA
B N of parvovirus B19 spiked into
g ~—] . plasma-reduced PCs by
g irradiation with UVC. (n=3,

*e I 7\7\,___* mean * SD).
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Results

PPV as well as EMCV in plasma-reduced PCs were rapidly inactivated
by irradiation with UVC light: no infective virus was detectable at doses
higher than 0.366 J/cm? (Fig. 3). The log,, reduction factors determined
exceeded 6.4 and 5.5 , respectively.

The PCR investigations revealed that the genome of parvovirus B19 was
degraded by UVC treatment: at light doses between 0.4 and 0.6 J/cm?
the PCR signal was reduced by approx. 75 % (Fig. 4). It remains to be
established if this is indicative of complete inactivation of that virus.

At UVC doses up to 0.6 Jicm? platelet functions were only moderately
influenced, and the storage stability of the treated products for up to 6
days after treatment (8 days after blood donation) was maintained
(Table 1).

Conclusions

irradiation with UVC light under strong agitation is a unique procedure
to inactivate small nonenveloped viruses in PCs at conditions at which
platelet functions and the storage stability of the PCs are not impaired.
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Profile of Methylene Blue and Its Photoproducts
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Purpose: The MacoPharma Theraflex “System uses Methylene blue (MB) and visible light for virus inactivation of plasma for transfusion (MB plasma). MB is added
at a concentration of 1pM. After illumination most of the photosensitizer and its photoproducts are removed by an integrated depletion filter. A considerable number of
toxicological data on MB are available in the literature. However. long-term studies are lacking. They are necessary because in certain indications MB plasma is
administered for several weeks, for example in the treatment of thrombotic thrombocytopenic (TTP) patients. Recent studies with MB were conducted by the American
National Toxicological Program (NTP). They focused on the endpoints: Short-term toxicity (4 and 13 weeks). conventional teratology and long-term carcinogenicity

(2 years). However, in these studies MB was administered orally and therefore this application route differs from the mode of application used for MB plasma
(intravenous route). It was the aim of the presentinvestigation to elucidate whether toxicological data from the NTP studies can be used to assess the toxicological
properties of MB after intravenous administration.

Furthermore, as part of a preclinical testing program, the toxicological profile of MB and its photoproducts was investigated.

Methods Pharmacokinetics
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Pharmacokinetics

that radioactivity was almost completely excreted after 96h

»
»
» that the oral dose of Methylene blue was well absorbed. The systemic bioavailability of MB was approx. 50%
» no accumulation or storage of Methylene blue
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.l Summary of toxicological finding
» The threshold for a haematological effect was below 25 mg MB/kg body weight. Subchronic administration (13 weeks) of

o Methylene blue in rats and mice resulted in gross and microscopic findings which are i with the develof of
& haemolytic anaemiia.
Figy 4 Drarbutton of radiwicti ey in differ it organs of s 96 afu odinisnion of 20 » The no observed effect level (NOEL) for the foetal organism was 4 mg and 6 mg/kg b.w./day in rats and rabbits, respectively. High
e MR Beody st B thun 1o the done s foumd i ihe differan o e dose of Methylene blue (212 mg/kg b.w.) intravenously administered to pregnant rats and rabbits resulted mainly in loss of
implants and increased number of early resorptions. No teratogenic properties were detected.
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¥ No signs of intolerance (haematology, clinical biochemistry and ECG) or sensitization after infusion of 1pM or 10pM MB light-

Natianal Tovicology Program (NTPy: Methylene blue wihydrate Hip g treated plasma before removal of MB and photoproducts were observed.

“etvet nichs nih gov/

bl Threshalds for no or low texic nranerties which ocenrred after administration of MR in preclinical studies arve > 160 to 200000

© 3 o it W

EXERINTE





