Nanoparticle impacts on ecosystems, from interview with expert on the Council of Scientific Society Presidents (CSSP) March 1, 2007
GMO model was to measure pollination into normal crops or fertilizable related plants because foreign genes might have deleterious effects outside of their original purpose of being transplanted, for example, if pollen grain carrying resistance to herbicides spreads to all the weeds in the environment.

GMO pollens are large particles which are spread by the wind for a mile or two and can be detected by a number of known technologies.  

Nanotech model is more like superfund, brownfield contamination sites, or radioactive leakage.  But, difference is you can’t detect them to measure the subtle damage they cause.

Nanoparticles in concentrations of one part per billion in water kills goldfish, in labs and  aquariums.  You can only detect the impact in controlled conditions because in field conditions you can’t currently determine the level of contamination.
Require anything that releases nanoparticles in any way to be licensed by state governments.  Treat it as if it was radioactive, because don’t know impact.  Should be required to have highly sensitive assay to detect where particles go, and what their life cycle is.  

It is in the category of tritium, a hydrogen with two neutrons, that is radioactive.  It decays in 7 years, and doesn’t do damage very far.  It is an alpha particle emitter, as compared to gamma emitters like cobalt 60.  It gets incorporated into biological materials much like hydrogen ions, and can be followed to determine how it is taken up in the environment, how it concentrates, and what impacts it causes. 

What we don’t know about nanoparticles is how long it takes before they break down or decay, if ever; could be seconds to thousands of years.  Not all products are the same; every product would be different.

Obligation of people releasing nanoparticles into the environment, directly or indirectly, is to determine a sufficiently sensitive assay to detect their product down to parts per billion.

Is federal government obligated to find the R&D that will create those detection systems and to determine the cycling of nanoparticles through biological systems?  For example, if goldfish die at 1ppb, and a mouse ate the dead goldfish, and a cat or bird ate the mouse, where would it be distributed and at what concentration in the food chain would it kill or harm, and would it be redistributed through feces and other means, into other parts of the food chain, including humans.  

CSSP suggestions (cont’d)

Nanoparticle Studies Needed Now 

Identifying possible positive qualities of environmental release of nanoparticles
Studies should be done to determine, particularly for non-animal life systems, what environmental exposures to nanoparticles improve desired qualities, such as:

- Wood that is immune to wood rot fungus

- Complete termite resistance

- Improving the strength of plants to resist wind damage

- Improving preservation of wood over existing techniques

- Insulating qualities of the materials made from wood products

- Increasing durability of printed materials (libraries may want to have some books that never decay)
- Cotton fibers that repel dirt and kill water-borne pathogens
Identifying possible risks
Toxicity evaluations

Predictive toxicology

Toxicity mechanisms

Routes of entry/exit from animals

Transport in living systems

Health impacts – for each material

Bioaccumulation

Life Cycle Analysis of each product

Dispersions

Exposure sources and routes

Fate of nanomaterials in environment

Substitute materials analysis

Spills of large amounts
Risk assessments of management

Risk prevention and reduction

Safety procedures

OSHA risks for nano-workers

