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“Additional studies are also needed to assess interactions among a broader variety of chemical
classes of macromolecules in the environment, including humic substances, polysaccharides,
and proteins. "1

“Incorporating data across a variety of ENM types (metals, metal oxides, etc.), will
require a much larger data set and present a significant challenge.”!

“....there is a clear predominance of humic acids followed by fulvic acids, mostly standard
materials. This raises the question of the environ- mental representativeness of such
compounds. When used, proteins are also mostly standard materials isolated from various
organisms and rarely from natural waters or soil.”?

1Louie et al. (2016)
: 2 Philippe and Schaumann (2014)




how to quantify diversity?
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bringing it all together
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research focus on
certain materials
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a decrease in the number
of newly studied materials

combinations diversity index, D¢omp

.
.
-
-
.
-
»
-
-
»
.
-
.
-
-
.
B
-
-
-
-
-
.
-
.
-
-
-
-
-
.
-
.
.
-
.
.
-
-
-
.
-
-
-
.
.
-
-
-
-
-
-~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.
B
-
.
.
-
-
.
.
.
-
.
-
-
.
.
B
.
-
-
-
)
-

DOM = group-2 DOM W aldrich humic acid
m terrestrial DOM water samples
river humic acid
river fulvic acid
river total DOM |

40 80 120

0

pv ™ ZnO = pvp-Ag
m TiO2 Cit-Ag
iron oxides, Ag
copper oxide ™ other than metal and
metal oxides

material diversity index, D mat
number of experiments

1995 2000 2005 2010 2015
year

Sani-Kast et al. (2017)




focus on simplified
systems
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conclusions
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