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Introduction

New results about
Nanotubes (CNT) for various organisms and testsystems
are published monthly and insights about their effects are
increasing. On the contrary, there is still little knowledge
about their fate, behaviour, and effects that might be
caused by long-term exposure.

We have tested the commercial product Baytubes
C150P - for which production and facility upscaling is
ongoing - in acute and chronic Daphnia tests according to
OECD Guidelines 202 and 211. As common dispersants
do not keep CNT in dispersion we use dissolved organic
carbon (DOC) derived from ground peat to stabilise our
treatments (Hyung et al. 2007, 2008).
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Parent

- No effect on mobility

- No effect on length of surviving parent

- Significant delay of age of first reproduction
at 1.0 and 10.0 mg CNT/L

Offspring

- Significant decrease of mean cumulative
offspring per survivor  at 1.0 and 10.0 mg/L

- Significant decrease of intrinsic rate of
natural increaser at 1.0 and 10.0 mg/L
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Microscopy

Uptake of CNT in parent gut epithel cells at
1 mg/L after21d

Parent after 21d
1,0 mg CNTIL,
0 mg DOC/L
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Material & Method

Test material: Baytubes C150P
Testorganism : Daphnia magna (Strauss, Clone 5)

CNT stock dispersions :
-0.02, 0.2, 2.0 and 20.0 mg CNT

in 20 mL Millipore in 50 mL Schott glass bottles
- 2x 5 min pulsed ultrasonication with Microtip

in ice bath prior to use

(0.2 sec pulse + 0.8 sec pause, 70 W)

Dissolved Organic Carbon (DOC):

= Ground peat in 10 mM NaOH (2.5 g/L)
stirred over night, filtered with @ 0.45 pm
glasfiber filter, stabilised at pH=7 + 0.2

- Nominal concentrations after
TOC-analysis in tests

Sampling of daphnids

in Reproduction Test:
- Each treatment was scanned at 1200 dpi

Statistical analysis with ToxRat® v 2.10%

Daphnia Test

Test systems:
“Range finding” by Acute
OECD 202 (2004)
- 20<, dark
-48h
1) CNT: 0.01, 0.1, 1.0, 10.0, and 100.0 mg/L
No significant effect
2) DOC: 0, 2, 4, 6, 8, 12 mg DOC/L
No significant effect

Daphnia magna Reproduction Test
OECD 211 (2008) (n = 6-10)
- CNT: 0.001, 0.01, 0.1, 1.0, and 10.0 mg/L
- DOC: with 0, 3 and 6 mg/L for each
- semi-static,
renewal of test medium 3 times a week
- 20T, 16:8 h light:dark
- Feeding: daily,
1st week: 0.1 mg C/d*parent
2nd and 3rd week:
0.2 mg C/d*parent
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Parent

- No effect on mobility

- Significant increase of length of surviving
parent at 0.001 mg/L

- No effect on age of first reproduction

Offspring

- Significant decrease of mean cumulative
offspring per survivor  at 0.001 mg/L

- Significant effect on intrinsic rate of naturla

increase r at 0.001 mg/L
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Microscopy

Uptake of CNT in parent in gut epithel cells at
1 mg/L after21d Basal lamina has a ,dent*
were the CNT lies closely

Parent after 21d
1,0 mg CNTIL,
3 mg DOC/L

CNT

| Parent after 9d

1,0 mg CNTIL,
3 mg DOC/L

~—Basal
lamina

- CNT had no effect on parent mobility
after 21d

- CNT increase length (3 mg DOCI/L) of
D. magna after 21 d and delays time to first
reproduction (0 mg DOC/L) (data not shown)

- CNT decrease mean cumulative offspring

= CNT decrease the intrinsic rate of natural
\\ increase r

- CNT show a clear dose-response with
0 mg DOCIL, but not with 3 mg DOC/L

= CNT are taken up by D. magna after 21 d in
1 mg CNT/L with 0 and 3 mg DOCI/L in gut
epithel cells

= CNT can reach the basal lamina in D. magna
in 1 mg CNT/L with 3 mg DOC/L

= CNT on the carapax are disposed by molting,
CNT stick to discarded carapax
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Parent

- No effect on mobility

- No effect on length of surviving parent
- No effect on age of first reproduction

6

mg DOC/L

Offspring

- Significant decrease of mean cumulative
offspring per survivor  at 10.0 mg/L

- Significant effect on intrinsic rate of natural
increase r at 10.0 mg/L
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Microscopy
Uptake in parent at 1 mg CNT/L after 21 d has

still to be proven

A /

CNT causes long-term effects in D. magna

OECD biotests can detect effects caused by CNT even
in low concentrations (0.001 mg/L with 3 mg DOCIL)
further research is needed to explain the results

Detection of CNT in cells of D. magna shows the need
for research on cellular and subcellular effects and
endpoints

Uptake of CNT in cells of D. magna shows the possible
role of CNT as potential carrier for other chemicals

This research was performed in the frame of CarboSafe, a subproject of Inno.CNT (www.inno-cnt.de )
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