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Superfund Research Program:
Environmental Health Science with Broad Scope
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Chlorinated Organic Risk Reduction using Nutrition
Directly and Indirectly

POPs, TCE, etc.

Exposure
Cardiovascular _______ - Increased .
diseases cell proliferation
Oxidative damage Cancer
Induction of Suppressmn of
Phase | and the immune system

Phase Il enzymes Dysfunctlon of
reproductive and
nervous systems

http://ohioline.osu.edu/cd-fact/0201.html

UK siperfund

KRNI EEY 2rol Ceter



Using Nature and Nutrition as a guide

« Polyphenols (found in fruits and vegetables):
antioxidant and anti-inflammatory properties.

* « Nutrients may be of value for inhibiting the
toxic effects of PCBs and other AhR ligands.

* Plant-derived polyphenols (e.g., green tea
extract (GTE), quercetin) also can reduce
body burden of POPs.

Benign alternatives for toxic reducing agents
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Groundwater Remediation:
Chlorinated Organic Compounds
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Remediation Technologies

Catalyst Iron
Nanoparticles for water
detoxification

Glucose
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Green Synthesis of Reactive Iron Nanoparticles in
High Throughput Membranes
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Can We Use the Membrane 9
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Green Synthesis of Nanoparticles in Membranes

Green Reducing Agent
(epicatechin green tea
extract)

Air or H,0,
oxidation
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lron-functionalized Membrane Remediation
Technologies

Fe2* + PAA-Na® — Fe?*-PAA + Na*

/l ' l(—— Metal reduction to form NPs
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Reduction With 2" metal : %
such as Pd Oxidation Combined
Pathway
v
TCE, TCP... PCBs

Convert iron to
iron oxide NPs

- Add H,0,
Green synthesis c-—-—-—--—-—--", -

e.g. Glucose oxidation
J v

glucose oxidase (GOx) TCE. PCBs
{Glucose +0, | > Gluconic acid + H,0, J |

Duke FR et al.. Journal of the American ___\f
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Full-scale Functionalized Membrane Development
(Joint work with Nanostone/Sepro Inc.)

Spiral-wound 'Module

PAA functionalized Iron functionalized Iron oxide functionalized
membrane membrane membrane
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Chlorinated Organic Risk Reduction using Nutrition
and Green Chemistry

Environmental

Exposure and
Toxicity to POPs
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