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Nano RA - What would we like to do? Nano RA — Why so difficult?

A) Rank toxicities: e.g. Ag NP >ZnO NP >TiO2 NP
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prediction both in a generalised model environment and GIS enabled mode.

Long term aging of soils pre-exposure — effects on toxicities:

EC50 values in mg Zn/kg dry soil

Effect of transformations on part icle toxicity

SPRINGTAIL TEST WITH ZnO: Time  coated  uncoated * Particles artificially aged to mimic post WWTP speciation
Soils spiked and aged b dard OECD Spri [ non-nanoZn0  ZnCl
plked and age efore standar prmgl‘az lest (months) ZwONP 7n0O NP 2
1T 9 . . . . . 8732 1964 1591 2992 . [ % due to Disoluti
« 7Zn?" “ages” as expected with ECs;s increasing with soil age T=0 [ e\l eseanes I § | wsrars 1 Standard C elegans test: i3 S n e
1 1 1 Control
* Uncoated ZnO forms ages as expected becoming less toxic 123 749 2847 : 3628<6C.,<8359 : 9120 : * In moderately hard = Age
. . . . - 0 . g-
« Coated ZnO is more toxic and aging is delayed 6+ months ‘463‘1235’ H ! ! ) ! reconstituted water 80 : . sAg-MNP
576° :
$' BASF ZnO: - T=6 (263-888) - | | | e 24h Mortallty test =
; \ Z-COTE® (uncoated) | ¥ . X
& e and Z-COTE® HP1 T=12 1817° >5855*¢ >8359* ¢ 707° ¢ without food £ 60 %
- (coated) (Picture) 1344-229 (419-996) -g &
Waalewijn—Wal. (2013) Environmental pollution: 178, 59-64 E°
(Cers Treatments: ® 9 :
EARTHWORM TEST WITH SILVER: y .ﬁ . Control . X
Soils spiked and aged before standard OECD Earthworm test z > % : P 20 |
_Z t .... * lonic control Ag* Pristine PVP Ag NP .
29 . . . . . ™l efe o . pe
« Ag" “ages” as expected with ECsys increasing with soil age = SOnmAgNPs A * Artificially “Aged” sulfidised Ag NP 0 ; 0
. . . . = & 0l € o SURIEAGIIES T T T e TR TS S e S SB N T T RN B SR AR ot R R e R e it
*  AgNP becomes 10 - 40 times more toxic with aging E g a0 (uncoated) —Series2 S0 SGPAYE NP S P S SO S S SSPSESS
. . = ¢ AsNPt=2 . Concentration (pg/L)
AgNP reaches Agt+ tox, but does not exceed it. g Z 2 T Seriesd Conclusions: Figure 1. C. elegans mortality after their exposure to Ag*, Ag-MNPs and
. S E ;:g'\"mj e Tox: Ag+ S Ag NM > sulfidised AgNM sAg-MNPs in Recon for 24h withoutfeeding. Yellow area represents
(mi‘;l'('gﬁﬁig") T=0 T=2mth T=7mth T=12mth E § 20 - . ;:g:ishlz o L. amount of mortality due to dissolution of Ag*. * indicatessignificantly
:?:: seriess ° L 20/’) Of mOFtallty N NM tl"eatments differentthan control (p < 0.001)
AgNP 1420 (407-2432)  588(65-1110)  142(5278) 34 (117) RGN > attributed to free Ag* in experiments
AENO? 49 aesn 0043 s0leen - 10a (A0 Yo m aww aw a0 without feeding Starnes et. al. (2015) Environ Poll. 196:239-246.

Diez-Ortiz, M et. al. (2015) Environ. Poll. 203:191-198 Total Ag soil (mg kg-1)

Effects on earthworm reproduction

What is different about the NP metals?

Standard OECD Earthworm test of 6-month _aged SS Question: What “difference” caused the SS metals to be more toxic?
Synchrotron specnatlon work by Greg Lowry and Jason Unrme S groups:

Three sewage sludge streams

Zn+Ag Zn+Ag

The highest “Full Metal” exposure matched 10 years of yearly SS application
The “%2 metal” treatment was made diluting with control sludge (~ same OM%)
* Adding sludge (OM) even moderately polluted improves EW reproduction

* “J2metal” sludge whether NMs or 1ons reduced reproduction 20%
* “Full metal 10nic” had no further effects on reproduction
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-> effects on fate and tox

Reproduction + Earthworm Zn body concentration  Earthworm Silver body concentration _
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