Opinion of The Perfume Foundation on the use of nanotechnology in perfumes and cosmetics
Introduction

Nanotechnology holds great promises for the future, entirely new, previously unthinkable materials and applications are going to be possible (some are already being used today). Information technology and medicine will make a giant leap forward, as well as applications in other fields.
The size of nanoparticles gives them new properties, due to quantum physics existing at this scale. The same material so far considered safe, could become toxic when used in nanoparticle form.
It is exactly this small size and the new properties that at the same time also leads to great worries about their safety.
Health concerns

So far little is known about the toxicity of these compounds since:
1) They’re new

2) Most haven’t been tested properly

Nanoparticles have several ways to enter the body:

· Absorption through the skin

· Inhalation

· Ingestion

· Injection (during medical procedures)

· Release from implants

Within the body nanoparticles are highly mobile and can in certain cases cross the blood-brain barrier.

They could cause an overload of the immune system, causing inflammation and a weakened resistance.

Non-, and slowly degradable particles might accumulate in organs over the years.

Nanoparticles might interact with the biochemical processes in the body, thereby corrupting regulatory mechanisms we need to live and function.

The effect on biodegradability on the long term, are there novel properties that cause negative health effects apart from their usefulness. 
Especially the use in cosmetics and perfumes could become a health hazard, since most people use these products daily in direct contact with the body, leading to long-term exposure.

Recent history shows that concerns about nanotechnology’s safety needs to be taken very serious: small particles that cause atmospheric pollution have been shown to cause serious health effects. Among these are asbestos and diesel particles.
Studies of airborne particles have shown that the smaller the particles become, the more toxic they get.
Use in cosmetics and perfumes:

From certain perfumes it is already know that they can cross the blood-brain barrier. The use of new nanoparticle compounds could seriously increase the risks of perfume use. 
Recently zinc oxide powders in sun care products are being used as sun block in nanoparticle form. Due to the small particles, the sunscreen is fully transparent and does not leave a white tinge. This is definitely a preferred property for consumers. 
While zinc oxide has been widely used as normal-sized particles and has not shown to be dangerous, to date insufficient data has been gathered to guarantee that the nanoform does not penetrate the skin and does not affects the organs.
The Perfume Foundation states the following:
It is very important to:

1) First get a better understanding of the biological effects of nanomaterials

2) Define new toxicity tests that are especially designed for nanomaterials
3) Get more understanding of the interaction of nanomaterials with other materials

4) Develop new technology that is capable of measuring nanoparticles

Unless a manufacturer can show evidence that his product that makes (partly) use of nanomaterials does not risk the spread these compounds through the environment, the introduction of his product on the market should be halted until sufficient prove, according to new regulations to be made, can be provided.
Before new nanomaterials are allowed to enter the market, they should have first passed tailor made toxicity tests (new defined international standards) with success.

Furthermore, rules need to be defined for production, handling and labeling.

All various stages of the life cycle of nanoparticles (fabrication, storage and distribution, application, disposal and potential abuse need to be thoroughly investigated to identify the respective hazards and 

find solutions to prevent spreading of nanoparticles through the environment.

Annex:
· 10 toxic warnings

· References

The following list is not exhaustive, but includes some of the biggest, reddest flags on the issue of engineered nanoparticle safety until march 2004. More recent alarming tests results are available, but could not be added due to time constraint:

Ten Toxic Warnings

1. 1997 - Titanium dioxide/zinc oxide nanoparticles from sunscreen are found to cause free radicals in skin cells, damaging DNA. (Oxford University and Montreal University) Dunford, Salinaro et al.(8) 

2. March 2002 - Researchers from the Center for Biological and Environmental Nanotechnology (CBEN, Rice University, Houston) report to US EPA that engineered nanoparticles accumulate in the organs of lab animals and are taken up by cells. "We know that nanomaterials have been taken up by cells. That sets off alarms. If bacteria can take them up then we have an entry point for nanomaterials into the food chain." - Dr. Mark Wiesner(9)

3. March 2003 - Researchers from NASA/Johnson Space Center report that studies on effects of nanotubes on the lungs of rats produced more toxic response than quartz dust. Scientists from DuPont Haskell laboratory present varying but still worrying findings on nanotube toxicity. "The message is clear. People should take precautions. Nanotubes can be highly toxic." - Dr. Robert Hunter (NASA researcher)(10)

4. March 2003 - ETC group publishes first scientific literature survey on nanoparticle toxicity by toxicopathologist Vyvyan Howard. Dr. Howard concludes that the smaller the particle, the higher its likely toxicity and that nanoparticles have various routes into the body and across membranes such as the blood brain barrier. "Full hazard assessments should be performed to establish the safety of species of particle before manufacturing is licensed. We are dealing with a potentially hazardous process." - Dr. Vyvyan Howard(11)

5. July 2003 - Nature reports on work by CBEN scientist Mason Tomson that shows buckyballs can travel unhindered through the soil. "Unpublished studies by the team show that the nanoparticles could easily be absorbed by earthworms, possibly allowing them to move up the food-chain and reach humans" - Dr. Vicki Colvin, the Center's director(12)

6. January 2004 - Research by Dr. Günter Oberdörster is published showing that nanoparticles are able to move easily from the nasal passageway to the brain. "The nanotechnology revolution may design particles that are very different chemically from the ones we are exposed to, and they might have very different properties that made them more harmful. We should be vigilant." - Professor Ken Donaldson, University of Edinburgh(13)

7. January 2004 - Nanosafety researchers from University of Leuven, Belgium, write in Nature that nanoparticles will require new toxicity tests: "We consider that producers of nanomaterials have a duty to provide relevant toxicity test results for any new material, according to prevailing international guidelines on risk assessment. Even some 'old' chemical agents may need to be reassessed if their physical state is substantially different from that which existed when they were assessed initially."- Peter H. M. Hoet, Abderrrahim Nemmar and Benoit Nemery, University of Belgium(14)

8. January 2004 - At the first scientific conference on nanotoxicity, Nanotox 2004, Dr. Vyvyan Howard presents initial findings that gold nanoparticles can move across the placenta from mother to fetus.(15)

9. February 2004 - Scientists at University of California, San Diego discover that cadmium selenide nanoparticles (quantum dots) can break down in the human body potentially causing cadmium poisoning. "This is probably something the [research] community doesn't want to hear." - Mike Sailor, UC San Diego.(16)

10. March 2004 - Dr. Eva Oberdörster reports to American Chemical Society meeting that buckyballs cause brain damage in juvenile fish along with changes in gene function. They also are toxic to small crustaceans (water fleas). "Given the rapid onset of brain damage, it is important to further test and assess the risks and benefits of this new technology before use becomes even more widespread." - Dr. Eva Oberdörster.(17)
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