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Introduction Passive dosing principle

. . . . . .. C yeces Advantages Passive Dosin
Testing hydrophobic organic compounds (HOCSs) in aquatic toxicity tests is difficult volatisation  metabolism & biomass n |gf J
1) Control of C

due to compound losses through volatilization, sorption to the test vessel and dilution |
culture medium constituents. This results in poorly defined exposure, the <4 (2) Constant Cye during the whole test (72h)
bioavailable concentration is reduced and concentration-effect-relation might be | | (3) No solvents or cosolvens

underestimated. Sorbtion o e
Passive dosing can overcome these problems by the continual partitioning of
HOCs from a dominating reservoir loaded in a biologically inert polymer such as binding to
silicone (1-4). This procedure provides defined and constant freely dissolved meda (1) Chemically inert and biocompatible

concentrations and eliminates spiking with cosolvents. (2) High PAH capacity (no depletion)
PAH (3) Linear PAH partitioning over full concentration

and not C

Free total

Passive Dosing Material: silicone (PDMS)

"non depletive” silicone reservoir test range

Material & Methods
Passive dosing vs. Standard dosing Marine algae test with Phaeodactylum tricornutum

Criteria for the selection of the marine algae toxicity test

(1) Pre-cleaning the O-rings (1) Direct Serial dilution = Marine toxicity data are underrepresented

(2) Loading silicone with PAHS of selected PAHS in = |nternational standardized test procedure (ISO EN DIN 10253, 2006)
to required level from ASW water

methanol solution (saturation | (2) Dilution from ASW = Important parameter (reproduction - growth rate (E,Cg,) in 72 h

and serial dilutions) | solubility and dilution Marine diatom Phaeodactylum tricornutum shows three morphological forms —
(3) Cleaning of the O-rings with series (1:1 to 1:32) | | | | | | e
a small volume of water pelagic and benthic - of highly interest with respect to the bioavailability of HOCs

(4) Equilibration of the loaded
O-ring with the test medium

All tests were conducted in 24 micro well plate

Exposure Controlled by equilibrium not possible o
control partitioning between loaded artificial seawater (ASW) was used

PDMS and test medium All validity criteria were fulfilled

Exposure analysis of PAHSs in silicone not possible EC.,-values were calculated with GraphPad Prism 6.0
confirmation

Passive dosing naphthalene Standard dosing naphthalene Passive dosing phenanthrene
Results
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h h Passive dosing naphthalene Passive dosing phenanthrene Standard dosing phenanthrene
phenanthrene E,C., = 1.84 mg/l (95% CI 1.289 to 2.638) E,C., = 0.42 mg/l (95% CI 0.37 to 0.47) E,C., = 0.87 mg/l (95% CI 0.51 to 1.49)

0.0 Partition ratios and salting out constant for 3 PAHs

|09 KOW KMeOH:siIicone (I—/I—) Ksilicone:water (I—/I—)# kS (I—/mOI)* CASW (mgll—) o

tluorantiene Naphthalene *Kaiconewaer O (4) mg/l  mean inhibition [%] N mg/l mean inhibition [%] N
* Salting out constant from (2)

Phenanthrene ** saturation concentration of 0.111 27.62 6 0.122 -2.46 6
Fluoranthene PAH in artificial seawater (ASW)

Passive dosing fluoranthene Standard dosing fluoranthene

Discussion Conclusions

(1) Comparison of the E.C., values passive dosing vs. standard dosing: (1) Response is clearly not only dependent on the potency of the
—> underestimation of the effects or no effects when using nominal compounds, but also on its supply, sorption and consumption during
standard dosing the assay.
—> probably reasons: sorptive losses and limiting dissolution kinetics

(2) Passive dosing Is a practical and economical way of improving the
(2) Passive dosing concentration-response curves were more reproducible exposure of HOCs In

(3) Curves shifted towards lower concentrations by several orders of —> aquatic toxicity tests
magnitude - bloconcentration tests
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