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Introduction

Fig.1: carbon nanotubes

Fig.2: L. variegatus

Methodology

to analyse the distribution
of 14C-CNT at test start

Testpreparation
sediment according to OECD TG 225

4x
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8x

24 h

4 x 48 h exposure

test organism: blackworm (Lumbriculus variegatus)

12 x
insert 20
Lumbriculus
variegatus

equilibration
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test system

4 x 48 h exposure

12 x

48 h

 exposure of 20 worms per test vessel (n=4)
 10 worms sampled, dried & weighed;
10 worms purged in reconstituted water for 24 h
 homogenised in MeOH
prior to liquid scintillation counting

4 x 7 days exposure

8x

4 x 7 days exposure

application of test material:
12 µg 14C-CNT
Sediment spiking: applied to 5 mL water & mixed
to the other sediment constituents (pore water)
 1 µg CNT/g sediment
Water spiking: applied to 60 mL test medium
 0.2 µg CNT/mL overlying water
Ultrasonication with a microtip 3 x 5 min
(0.2 sec pulse – 0.8 sec pause)
=> agglomerates and single tubes
(both referred to as CNT)




4x

to analyse the distribution
of 14C-CNT at test start



∑= 100.00 ± 0.23 %

0.18 ± 0.01 %
0.20± 0.10 %
99.45 ± 0.16 %

∑= 99.85 ± 2.00

0.46 ± 0.06 %

0.43 ± 0.06 %
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1.21± 0.45 %

88.23 ± 4.26 %
0.18 ±
0.14 %

equilibration

water spiking

∑= 92.72 ± 2.63 %

48h exposure

96.70± 3.76 %
3.12 ±
0.76 %

 little distribution from
sediment to water phase
 little uptake by the
organisms (< 0.4 %)
 in systems without sediment
up to 2.5% was taken up
from the water (data not shown),
giving much higher
internal concentrations
 purging of sedimentassociated CNT from the gut
leads to complete elimination
1.24 ±
0.44 %

7 days exposure

Results & Discussion:
uptake and elimination
µg CNT / g worm (dw)

sediment spiking

Results & Discussion: distribution of 14C-CNT
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 clear sedimentation of CNT
over time, already 46%
detected in sediment-water
interface after equilibration
3.54 ± 1.08 %
0.39 ± 0.06 %
0.32 ± 0.04 %
 >90% of radioactivity
detected in sediment after 2 d
1.57 ± 1.10 %
45.98 ± 6.34 %
0.29 ± 0.15 %
 little distribution to pore water
92.59 ± 1.73 %
 little uptake by the organisms
49.16± 8.40 %
96.07± 0.56 %
0.39 ±
4.90 ±
(<1%), but significantly more
2.80 ±
0.28 %
1.45 %
0.68 %
after 7 d compared to
∑= 99.82 ± 0.59
∑= 100.97 ± 2.52
∑= 99.95 ± 0.97
sediment exposure

time (h)

169

Fig.3: uptake of CNT in L. variegatus
after 2 & 7 d exposure

 CNT observed in
gut epithelial cells
by means of TEM

Sediment spiking:
14C-CNT concentrations

of 1.3 - 1.6 µg/g worm
dw

significantly lower
internal
concentrations
after 2 d compared to 7 d
due to
higher excretion than
uptake
Water spiking:
14C-CNT concentrations

of about 0.8 µg 14CCNT/g
blackworm (dw)

no difference over time

 Quantitatively confirmed
as radioactivity was still
detected in the organisms
after depuration of water
exposed worms
(data not shown)

Conclusions
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Fig.4: CNT in gut epithelial cells

