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CITIZEN PETITION TO THE UNITED STATES 
FOOD AND DRUG ADMINISTRATION 

Dockets Management Branch 
Food and Drug Administration 

Department of Health and Human Services 
5630 Fishers Lane, Room 1061 

Rockville, MD 20852 

1 THE INTERNATIONAL CENTER FOR ) 

I TECHNOLOGY ASSESSMENT, 1 
660 Pennsylvania, Ave., S.E., Suite 302 1 

I Washington, DC 20003 1 
I 
B 

) a, ) 

1 Docket Number 
Petitioners, 1 

1 
Filed With: 1 

1 
ANDREW C. VON ESCHENBACH 1 
in his official capacity as, ) 
Acting Commissioner ) 
Food and Drug Administration 1 
5630 Fishers Lane, Room 1061 ) 
Rockville, MD 20852 1 

PETITION REQUESTING FDA AMEND ITS REGULATIONS FOR PRODUCTS 
COMPOSED OF ENGINEERED NANOPARTICLES GENERALLY AND SUNSCREEN 

DRUG PRODUCTS COMPOSED OF ENGINEERED NANOPARTICLES 
SPECIFICALLY 

N a ~ ~ o b ~ l ~ ~ ~ o l o g y  and consumer products containing engineered nanoparticles have arrived 

and represent the crest of a wave of nanomaterial products spanuling rrrarly teclu~~logies. 

Numerous consumer products composed of engineered nanoparticles, like nano-cosmetics and 

nano-sunscreens, are now widely available. Engineered nanoparticles have fundamentally 

different properties from their bulk material counterparts-properties that also create unique 
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human health and environmental risks-which necessitate new health and safety testing 

paradigms. Yet policymakers have failed to address the risks of nanomaterials with concrete 

regulatory initiatives. 

The Food and Drug Administration ("FDA") regulates numerous nanomaterial products, 

including sunscreens and cosmetics that contain engineered nanoparticles. Yet the agency has 

taken no regulatory steps to formally recognize the inherent differences of nanomaterials and 

begin to address their associated new risks to human health and the environment. Accordingly, 

pursuant to the Right to Petition Government Clause contained in the First Amendment of the 

United States Constitution,' the Administrative Procedure Act: and FDA's implementing 

regulations; the undersigned submit this citizen petition for rulemaking and collateral relief 

pursuant to the Federal Food, Drug and Cosmetic Act ("FFDCA" or "Act") requesting that the 

1 U.S. Const., amend. I. ("Congress shall make no law ... abridging ... the right of the 
people ... to petition Government for a redress of grievances."). The right to petition for redress 
of grievances is among the most precious of the liberties safeguarded by the Bill of Rights. 
United Mine Workers of Am.. Dist. 12 v. Illinois State Bar Ass'n, 389 U.S. 217,222 (1967). It 
shares the "preferred place" accorded in our system of government to the First Amendment 
freedoms, and has a sanctity and a sanction not permitting dubious intrusions. Thomas v. 
Gd!igg, 323 U.S. 516,530 (1945). "Any attempt to restrict those First Amendment liberties 
must be justified by clear public interest, threatened not doubtful or remotely, but by clear and 
present danger." Id. The Supreme Court has recognized that the right to petition is logically 
implicit in, and fundamcntal to, thc vcry idea of a republican foil11 of govei~x~~ent. United States 
v. Cruikshank, 92 U.S. (2 Otto) 542,552 (1875). 

'5 U.S.C. 5 553(e) (2005) ("Each agency shall give an interested person the right to 
petition for thc issuance, amcndmcnt, or rcpeal of a rule."). 

3 21 C.F.R. 5 10.30(a), (b) (authorizing any person to request that the FDA Commissioner 
"issue, amend, or revoke a regulation or order or take or refrain from taking any other form of 
administrative action"); see also 5 10.20 (submission of documents to FDA, including petitions); 
id 5 10.85(a) ( delineating that a party may request an advisory opinion from the commissioner - 

on a matter of general applicability). 
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Commissioner of Food and Drugs take regulatory action regarding products composed of 

engineered nanoparticles. 

ACTIONS REQUESTED 

Petitioners request that the Commissioner undertake the following actions with regard to all 
nanomaterial vroducts: 

1) Amend FDA regulations to include nanotechnology definitions necessary to properly regulate 
nanomaterial products, including the terms "nanotechnology," "nanomaterial," and "engineered 
nanoparticle." 

2) Issue a formal advisory opinion explaining FDA's position regarding engineered nanoparticles 
in products regulated by FDA. 

3) Enact new regulations directed at FDA oversight of nanomaterial products establishing and 
requiring, inter alia, that: nanoparticles be treated as new substances; nanomaterials be subjected 
to nano-specific paradigms of health and safety testing; and that nanomaterial products be labeled 
to delineate all nanoparticle ingredients. 

4) Any currently existing or future regulatory FDA programs for nanomaterial products must 
comply with the requirements of the National Environmental Policy Act (NEPA), including, 
inter alia, that FDA conduct a Programmatic Environmental Impact Statement (PEIS) reviewing 
the impacts of nanomaterial products on human health and the environment. 

Petitioners request that the Commissioner undertake the followinr! actions with regard to 
nanomaterial sunscreen drug vroducts: 

5) Reopen the Administrative Record of the Final Over-the-counter ("OTC") Sunscreen Drug 
Product Monograph for the purpose of considering and analyzing information on engineered 
nanoparticles of zinc oxide and titanium dioxide currently used in sunscreens. 

6 )  Amend the OTC Sunscreen D n ~ g  Monograph to address engineered nanoparticles, instructing 
that sunscreen products containing engineered nanoparticles are not covered under the - 

Monograph and instead are "new drugs" for which manufacturers must complete a New Dmg 
Application in accordance with 21 U.S.C. $355. 

7) Declare all currently available sunscreen drug products containing engineered nanoparlicles oT 
zinc bxidc and titanium dioxiclc as i ~ ~ i ~ ~ i i ~ ~ e ~ i t  lluard to public 11eiillh U I I ~  order e~ilililjs using 
the nanoparticles in sunscreens regulated by FDA to cease manufacture until FDA's Sunscreen 
D n ~ g  Monograph is finalized and broader FDA nanotechnology regulations are developed and 
implemented. 
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8) Request a recall from manufacturers of all publically available sunscreen drug products 
containing engineered nanoparticles of titanium dioxide andlor zinc oxide until the 
manufacturers of such products complete new drug applications, those applications are approved 
by the agency, and the manufacturers otherwise comply with FDA's relevant nanomaterial 
product testing regulations. 

PETITIONERS 

Petitioner, The International Center for Technology Assessment ("CTA"), is located at 660 

Pennsylvania Ave., S.E., Suite 302, Washington, DC 20003. Formed in 1994, CTA seeks to 

assist the public and policy makers in better understanding how technology affects society. CTA 

is a non-profit organization devoted to analyzing the economic, environmental, ethical, political, 

and social impacts that can result from the application of technology or technological systems. 

Petitioner, Friends of the Earth ("FOE"), is located at 1717 Massachusetts Avenue, NW, Suite 

600, Washington, DC 20036. FOE is a non-profit organization that seeks to create a more 

healthy, just world. FOE is the U.S. voice of Friends of the Earth International, the world's 

largest federation of democratically elected grassroots environmental groups, located in 70 

countries. 

Petitioner, Greenpeace, is located at 702 H Street, N.W. Suite 300, Washington, D.C. 20001. 

Grccnpcacc was founded in 1971 and has 250,000 members in the U.S. and 2.5 million 

worldwide. Greelipeace is an indepetldent canlpaignitlg organization Llial uses peaceful direct 

action and creative communicatioil to exposc global cilvironnlcntal problems and proillote 

solutions that are essential to a green and peacell  future. 
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Petitioner, The Action Group on Erosion, Technology and Concentration ("ETC Group"), 

is an international civil society organization headquartered in Canada, with offices in the USA 

and Mexico. ETC Group is dedicated to the conservation and sustainable advancement of 

cultural and ecological diversity and human rights. To this end, ETC Group supports socially 

responsible developments in technologies useful to the poor and marginalized, and it addresses 

governance issues affecting the international community. ETC Group also monitors the 

ownership and control of technologies and the consolidation of corporate power. 

Petitioner, Clean Production Action ("CPA"), is a non-profit organization based in New York 

State. CPA partners with environmental organizations, public health advocates, labor unions, 

and progressive businesses to develop and build technical and policy support for clean 

production policies that promote the use of products that are safer and cleaner across their life 

cycle. 

Petitioner, Center for Environmental Health ("CEH"), is located at 528 61st Street, Suite A, 

Oakland, CA 94609. Founded in 1996, CEH is a non-profit organization dedicated to protecting 

the public from environmental and consumer health hazards. CEH is committed to 

environmentnl justice, reducing thc usc of toxic chemicals and practiccs, supporting communities 

in their quest for a safer environment, and corporate aacountahility. 

Petitioner, Our Bodies Ourselves, also called the Boston Women's Health Book Collective, is 

a non-profit 501(c) 3 organization founded in 1970 and based in Boston, MA. A leading voice 
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non-nominal, noteworthy, or unique as a result of the nanoscale dimension. In 
general, differences in properties and hnctionalities that constitute mere 
differences of scale are insufjcient to warrant inclusion of the subject matter in 
Class 977.227 

The President's Council of Advisors on Science and Technology (PCAST) reported in 

May 2005 that the Patent Office issued over 8,600 nanotechnology-related patents in 2003, an 

increase of 50% from 2000 (compared to about 4% for patents in all technology fields).228 

Nanotechnology product patents were also issued in Japan, Germany, Canada, and France, 

among other nations.229 Some of these patents are for sunscreens containing engineered 

nanoparticles of titanium dioxide or zinc oxide or both. There is an existing trend in the 

sunscreen industry to develop and use sunscreen formulations containing zinc oxide of smaller 

and smaller particle size in efforts to reduce whiteness and improve transparency of sunscreen 

formulations. An enumerated search of currently-held patents discloses the following relevant 

patents:230 

. U.S. Pat. 5,223,250 (Mitchell, 1993) a patent for a "substantially 
transparent sunblock comprised of micronized particles of zinc oxide;" 

. U.S. Pat. 5,573,753 (Tapley, 1996), for amethod of preparing sunscreens 
containing zinc oxide particles of 5 nm to 150 nm or milling nanoparticles 
of 5 to 150 nm of both zinc oxide and titanium dioxide, which is claimed 
to be substantially transparent to visible light while screening UV 
radiation; 

227~J .~ .  Patent Class 977, Nanotechnology, Classification Definitions, Note (3), available 
at http:llwww.uspto.govlweb/patents/classif 977S000000 
(emphasis added); sgm note 18. 

228See - PCAST report note 29. 

229Id. 

230&3 Petition Record. 
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U.S. Pat. No. 5,531,985 (Mitchell, 1996) for a "visibly transparent UV 
sunblock compositions and cosmetic products containing the same," which 
includes a dispersion of zinc oxide particles 10 nm to 100 micros in size; 

U.S. Pat. No. 5,587,148 (Mitchell, 1996) for "visibly transparent UV 
sunblock agents" comprised of substantially dispersed zinc oxide particles 
of a specific average particle size range less than about .2 micros; 

U.S. Pat. No. 5,498,406 @earn, 1996) for "titanium dioxide-based 
sunscreen compositions" having substantially uniform microfine Ti02 
having a particle size of less than about 100 nm; 

. U.S. Pat. No. 6,187,824 (Swank, 1999) for a "zinc oxide sol and method 
of making," with a mean particle size of less than 50 nm, that is 
characterized as clear and transparent; and 

. U.S. Pat. No. 6,171,580 (Katsuyama, 2001) for an "ultraviolet-screening 
zinc oxide excellent in transparency and composition" in which zinc oxide 
particles with an average particle diameter of 50-100 nm "effectively 
exerts the above-described excellent characteristics; i.e. UV-screening 
effect and transparency and can be applied to a composition for external 
use such as make-up cosmetics or sunscreen cosmetics." 

I 
f More applications are pending: in August 2003, patent application number 20030161795 was 
I 

I filed, requesting a patent for a "substantially visibly transparent topical sunscreen 

I 
I form~lation."~~' The patent states that it is a topically applied sunscreen composition which by 

use of nano-sized particles of titanium dioxide and zinc a physical UV screening agent 

in a dermatologically acceptable carrier, provides a derrnatologically acceptable level of SPF and 

broad spectrum protection from both UVA and UVB radiation, without the need to include 

231U.S. Patent and Trademark Office, Patent Application Full Text and Image Database, 
Patent Application 20030161 795. 

232" A substantially visible clear and transparent topical sunscreen composition according 
to claim 1 wherein the physical UV screening agent is zinc oxide with up to 10% of one or more 
titanium dioxide or other physical UV screening agents." Id. 
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cl~emical UV screening agents in the comp~sition.~" The invention derives from the ability of 

the applicant to manufacture nano-sized zinc oxide particles with controlled size and distribution 

to a greater degree than previously achievable; the nano-sized zinc oxide particles in the 

sunscreen are substantially dispersed and have a mean particle size of less than 30 nm. 

The patents and patent claims above belie any argument that engineered nanoparticles of 

zinc oxide and/or titanium dioxide do not create wholly new substances with their novel 

properties; specifically in the case of sunscreens, sunscreen drug products using the engineered 

nanoparticles are substantially different from other sunscreens without engineered nanoparticles 

of titanium dioxide and/or zinc oxide. If these substances were the same as their bulk material 

counterparts, they would not be patentable, as they would be unable to meet patent law standards 

for novelty. FDA's regulatory regime should recognize this legal reality and treat those 

sunscreens as new drugs for which manufacturers must complete new drug applications. 

Sunscreens comprised of engineered nanoparticles cannot be considered "safe and effective" 

based on the testing of bulk material counterparts; rather FDA must require safety information 

specifically addressing the new dangers presented by these new substances. 

2. Declare engineered nanoparticles of zinc oxide and titanium dioxide to be an 
imminent hazard to human health 

FDA should declare that sunscreen drug products containing engineered nanoparticles of 

titnnium dioxidc and zinc oxide are an inu~~inent hazard to the public healtl~. Pursuant to FDA 

regulation, an imminent hazard to public health is considered to exist when the 

evidence is sufficient to show that a product or practice, posing a significant threat 
of danger to health, creates a public health situation (1) that should be corrected 
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immediately to prevent injury and (2) that should not be permitted to continue 
while a hearing or other formal proceeding is being held?j4 

An imminent hazard "may be declared at any point in the chain of events which may ultimately 

result in harm to the public health," and "the occurrence of the final anticipated injury is not 

essential to establish that an imminent hazard of such occurrence exists."235 

a. The vublic health situation should be corrected immediatelv to vrevent i n i w  

The skin is a primary route of potential exposure to toxicants, including novel engineered 

nan~particles?'~ Indeed, presently the "biggest concern [regarding nanotechnology] is that free 

nanoparticles or nanotubes could be inhaled, absorbed through the skin, or ingested."237 

Numerous companies have manufactured and currently market to consumers transparent 

sunscreens and UV-resistant cosmetics incorporating engineered nanoparticles of zinc oxide and 

titanium dioxide?38 These particles are "fiee" rather than "fixed.239 Transparency is not the only 

change of the nanoparticles composed of those metal substances. While both zinc oxide and 

titanium dioxide are generally considered inert in larger form, engineered nanoparticles of both 

substances can be highly photo-reactive in the presence of W light, which is partially absorbed 

7'421 C.F.R. 5 2.5(a). 

23521 C.F.R. 5 2.5(a). 

"60berdorster, note 20, at 1.2.2.2. 

237Allianz Group, note 58, at 30 (emphasis added). 

238&e Section II(A) infia and accompanying footnotes. 

'l9&e note 126 m. 

Page -69- 



into the particle.24o They can exert a "strong oxidizing power that attacks organic molecules"241 

and cause free radicals in skin cells, damaging DNA.242 Free radicals can have several damaging 

effects on cells with which they make contact, including DNA strand breaks and antioxidant 

depleti0n.2~~ While normal-sized TiO, has only a limited ability to cause DNA strain breakage, 

engineered nanoparticles of TiO, are "capable of causing complete destruction of super-coiled 

DNA."'& Oxidative stress as a common mechanism for cell damage induced by engineered 

nanoparticles is well documented in C,, fullerene~?~~ quantum dots, and carbon nano t~bes?~~  

which have all been shown to induce free radical damage.247 Nanoparticles of various sizes and 

chemical compositions preferentially localize in mitochondria where they induce major structural 

damage and can contribute to oxidative stress.248 

Specifically regarding nanoparticles of titanium dioxide, intratracheal instillation of 

titanium dioxide particles in rodents demonstrates that nanoparticles induce bigger inflammatory 

240B note 2 15 -a. 

24'See - note 216 m. 

'"See - note 217 m a .  

243Donaldson, suora note 21 8. 

'44Id. 

245Fullerenes, sometimes called Buckyballs, have been found to cause brain damage to 
fish and be toxic to human liver cells. Oberdorster 111, note 95. 

246Carbon nanotubes are long carbon-based tubes that can be either single or multiwalled 
and have the potential to act as biopersistenl fibers. 

2470berdorster, note 20, at 3.0; Green u, Semiconductor Quantum Dots andfree 
radical induced DNA nicking, 1 CHEMICAL COMMUN. 121 -123 (2005). 

2480berdorster, note 20, at 3.0 
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responses than larger particles of an equivalent mass dose.249 Regarding engineered 

nanoparticles of zinc oxide, SCCNFP has considered the safety of zinc oxide for use as a UV 

filter, and said twice that it requires more information from manufacturers to enable a proper 

safety evaluation.z50 In doing so, SCCNFP highlighted evidence that "microfine" zinc oxide 

(200nm or smaller) has phototoxic effects on cultured mammalian cells and their DNA in vitro. 

In addition, the SCCNFP commented on the lack of reliable dataz5' on the absorption of zinc 

oxide through the skin and noted that the potential for absorption by inhalation had not been 

considered. 

Further careful studies of skin penetration by nanoparticles being used in sunscreens and 

the wovensitv of such particles to potentiate free radical damage are needed.'" The Royal 

Society concluded that "insufficient evidence is available from relevant scientific advisory 

committee to provide a judgment about the likelihood of skin penetration by zinc and 

recommended that 

ingredients in the form ofnanoparticles undergo a full safety assessment by the 

2490bersdorster 11, note 53. 

'jOSee notes 168-170 rn and accompanying text. 

2 5 1 " M ~ ~ h  of the information relating to the safety of these ingredients has been carried out 
by indusby and is not published in open scientific literature." The Allianz Group, note 58, 
at 3 1. Furlher research is currently underway to clarify thc issuc of skin pcrlctration by 
engineered nanoparticles. See, e.r., The NANODERM research project funded by the European 
Commission, htto://www.uni-lcivzi~.dc/-nanoderm/Broche NANODERM WWW.vdf , is 
investigating the quality of skin as a banier to nanoparticles. 

252 Existing studies of skin penetration have shown mixed results. See. e.g., Oberdorster 
11, note 53, at 833-836; Swiss Re report, note 26, at 18-19. 

253Royal Society Report, note 3 1, at 80. 
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relevant scientific advisory body before they are permitted for use in products. 
Specifically: we recommend that industry submit the additional information on 
microfine zinc oxide that is required by the SCCNFP as soon as reasonably 
practicable so that it can deliver an opinion on its safety.254 

I In January 2004, nanosafety researchers from the University of Leuven, Belgium, 
B 

I published a study in Nature concluding that engineered nanoparticles 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 
I 

To prevent injury, FDA needs to specifically consider the new and unique risks posed by 

i engineered nanoparticles of zinc oxide and titanium dioxide in sunscreen drug products already 

I on the market, demand full health and safety dossiers on them, and test and regulate accordingly. 
I 
1 While the FDA is researching these risks and reviewing this evidence, a moratorium on the 
1 
b 

manufacturer of nano-sunscreens must be imposed. I 
E b. Sunscreens comvrised of engineered nanovarticles should not be permitted to be 

manufactured and marketed while a hearing or other formal proceeding is being held 

Nanoparticles of chemicals such as zinc oxide and iron oxide (should 
manufacturers wish to use in Europe) would await a safety assessment. In addition 
to taking into account our concerns about the potential for nanoparticles to 
penetrate damaged skin, the safety advisory committee should consider whether 
the tests introduced as alternatives to tests on animals are appropriate for the 
testing of the safety of nanoparticles. In the light of the regulatory gaps that we 
identify, we have also recommended that the EC (encouraged and supported by 
the UK Govenunent and infonlled by its scientific advisoiy comnlittees) review 
the adequacy of the current regulatory regime for the introduction of nanoparticles 
into all consumer products, not just cosmetics. We have recommended a similar 
regulatory review be performed about the use of nanoparticles in medicines and 
medical devices. 

255Hoet, note 188, at 19. 
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The second requirement for FDA to declare an "imminent hazard to the public health" is 

that there be an ongoing "hearing" or "formal proceeding" in process.256 This requirement is also 

met: FDA is in the process of formally amending and finalizing the currently-stayed Sunscreen 

Drug Monograph to address UVA radiati~n.'~' While the human skin is exposed to all UV 

wavebands of solar UV, the overwhelming majority of sunscreen products available provide 

protection primarily limited to shorter UVB rays (290-320 nm).258 However there is increasing 

evidence that longer wave-length UVA rays (320-400 nm) penetrate deeper and can also 

eventually cause cancer.259 New research has indicated that UVA rays are as harmful as UVB 

rays due to their similar ability to promote cancer and premature skin aging. DNA may be 

damaged by UVA as a result of fiee radical formation.260 Accordingly, FDA will amend the 

currently-stayed Sunscreen Drug Monograph to address W A  radiation.261 

Petitioners have requested in this petition that FDA reopen the administrative record of 

the Monograph to concurrently examine the body of evidence on engineered nanoparticles used 

25621 C.F.R. 5 2.5(a). 

25766 Fed. Reg. 67485. 

258Diffey al., in  vitro assessment of the broad-spectrum ultraviolet protection of 
sunscreen products, 43 JAM ACAD DERMATOL 1024-35, 1025 (2000). The FDA's sun 
protectionfactor (SPF) sbandard is directed at the erficacy of a sunscreen pproducl in prevenling 
UV-induced erythema, which is confined to wavelengths kom 290-330 nm. Id. However SPF is 
not relevant to longer wavelength of UV exposure. 

260~akefield u, The effects of manganese doping on UVA absorption andfree radical 
generation of micronised titanium dioxide and its consequences for photostability of W A  
absorbing organic sunscreen components, 3 PHOTOCHEM. PHOTOBIOL. SCI. 648-652,648 (2004). 

26166 Fed. Reg. 67485. 
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in 'cosmetically clear' sunscreens and their associated dangers, which include free radical 

formation. Many of these "cosmetically clear" nano-sunscreens using engineered nanoparticles 

1 
e of zinc oxide and titanium dioxide are being marketed as a blocker of UVA, as well as UVB, 
I 

I waves.262 However, the current understanding of UVA light is insufficient, both in terms of 

whether these nano-scale sunscreens really block it and in terms of what the side effects are of 

having the nanoparticles absorb it. In any event, the use of engineered nanoparticles also raises 

j 
1 issues of UVA radiation and, as discussed above, cancer causing free radical formation; the 
1 
f 
I issues are interconnected. Accordingly, the ongoing finalization of FDA's OTC Sunscreen 
h 
i 
E Monograph, currently stayed, should be sufficient as a necessary ongoing "formal proceeding" 
! 

1 currently being undertaken, and during which engineered nanoparticles of titanium dioxide and 
i 
I 
1 
t zinc oxide should not be marketed. 1 
I 
j 
I 

3. Recall 
i 
I 

i The Commissioner may request that a manufacturer recall a product if the following 
i 
I determinations have been made: 
j 
I 

I 262See. e.p., m note 133, Boots and Oxonica's "Optisol" of their "Soltan Facial Sun 
Defence Cream," which claims to "[iln addition to protecting against UVB, the traditional focus 
of sun protection, Optisol offers enhanced protection against UVA light." Oxonica 's Optisol W 

I Absorber is Now Available to Buy at Boots' UK Stores Nationwide, Nano Tsunami website, 
April 26,2005, at 
http://www.voy1e.netlNano%20Products%202005/Products%202005-0037.h (stating that 
"Test data has shown that sunscreens formulated with Optisol can provide enhanced protection 
against both UVB and UVA"); note 13 1, Key's Soap Solar I h  Nano-Zinc Oxidc Sunblock, 
at http:llwww.keys-soav.com/solanx.html, ("The narrow particle size distribution of the zinc - 
oxide is more effective in providing broad-spectrum coverage from damaging UVA and W B  
radiation."); m note 136, NuCelle Inc's SunSense SFP 30+ Sunscreen, made with Z-Cote 
HPIO, at htt~://www.nucelle.com/nucelle comvanionla.htm ("SunSense provides excellent sun 
protection for all skin types . . . protecting against both W A  as well as UVB rays."); note 
140, BASF 2-Cote, at htt~://www.basf.com/corporate/news2004/03012004.htm ("It protects 
even the most sensitive skin against both UVA and UVB rays."). 
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(1) That a product that has been distributed presents a risk of illness or injury or 
gross consumer deception. 
(2) That the firm has not initiated a recall of the product. 
(3) That an agency action is necessary to protect the public health and welfare.z63 

In this case, as discussed m, all these factors are present. Sunscreens comprised of engineered 

nanoparticles are presented to the consumer based on the false assumption that such products are 

safe and effective based on scientific studies of bulk material counterparts of engineered 

nanoparticles. Further, as discussed in detail above, without further nano-specific safety 

research, such engineered particles represent a grave and untested "risk of illness or injury" to 

consumers because of their novel properties and the associated dangers. Finally, the recall is 

necessary to protect health and welfare, until proper study and testing of engineered nanoparticles 

can be completed and analyzed. Petitioners therefore request that the Commissioner request a 

recall of all sunscreen drug products containing engineered nanoparticles of zinc oxide or 

titanium dioxide until the manufacturers of such products complete new drug applications that 

are approved by the agency and otherwise comply with the agency's relevant nanotechnology 

regulations. 

ENVIRONMENTAL IMPACT 

Pursuant to 21 C.F.R. 5 25.3 l(a), (c), this petition qualifies for a categorical exclusion 

from thc rcquircmcnt that an cnvironrnental assessment be submitted."'"' 

26321 CFR 5 7.45(a). 

'"This does not mean petitioners agree that an application for, and the potential approval 
of, a new drug application for a nanomaterial qualifies for a categorical exclusion. 
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ECONOMIC IMPACT 

According to 21 C.F.R. 5 10.30(b), information on economic impact is to be submitted 

only when requested by the Commissioner following a review of this petition. 

CERTIFICATION 

The undersigned certifies that, to the best knowledge and belief of the undersigned, this 

petition includes all information and views on which the petition relies, and that it includes 

representative data known to the petitioner which are unfavorable to the petition. 

CONCLUSION 

It is the FDA's mission to "promote the public health by promptly and efficiently 

reviewing clinical research and taking appropriate action on the marketing of regulated products 

in a timely manner."265 FDA must protect the public health by ensuring that "human . . . drugs 

are safe and effe~tive.'"~~ "There is almost unanimous opinion among proponents and skeptics 

alike that the full potential of nanotechnology requires attention to safety issues."z67 Regulatory 

agencies like FDA, with clear oversight mandates, can no longer postpone general safety 

evaluations of engineered nanomaterials. FDA must begin a comprehensive regulatory program 

aimed at fulfilling its mandate and protecting the public health from this growing and 

unrcgulated danger. In the process, FDA must comply with NEPA, examining all thc 

environmental effects of its actions. 

26521 U.S.C. 5 393@)(1). 

2661d. at 5 393@)(2)(D). 

267Nel, note 42, at 622. 
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Moreover, those engineered nanoparticles that are already in commercialization, are 

produced in large quantities as freely dispersible nanoparticles, and that have the potential for 

substantial exposures in humans and the environment should be given safety testing and 

regulatory priority. Nano-sunscreens are precisely that product: they are already on the U.S. 

market, in products regulated by FDA, and create widespread exposure to'humans unaware of 

their potential dangers. Finally, because sunscreens are classified and regulated as human drugs, 

unlike other nano-personal care products like cosmetics, FDA has a different, higher statutory 

duty to ensure such products are safe, effective, and not misbranded. FDA can require 

manufacturers to prove the safety of these nano-sunscreen drug products. Thus sunscreens are 

the ideal avenue for the agency to assert its statutory authority and fulfill its statutory mandate to 

protect the public health from the dangers of currently unlabeled and unregulated nanomaterial 

products. 

There is clear evidence that engineered nanoparticles of zinc oxide and titanium dioxide 

can induce free radical formation and damage human cells; what is unknown is the extent to 

which these particles can penetrate the dermis. In order to fulfill its mandate to protect the public 

health, FDA cannot permit this safety experiment to play out without regulatory oversight, with 

possibly tragic consequences. 

WHEREFORE, for the reasons contained herein, petitioners respectfully request 

that the Commissioner: 

1) Amend FDA regulations to include nanotechnology definitions necessary to properly regulate 
nanotechnology issues, including the terms "nanotechnology," "nanomaterial," and "engineered 
nanoparticle." 
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2) Issue a formal advisory opinion explaining FDA's position regarding engineered nanoparticles 
in products regulated by FDA. 

3) Enact new regulations directed at FDA oversight of nanomaterial products establishing and 
requiring, inter alia, that: nanoparticles be treated as new substances; nanomaterials be subjected 
to nano-specific paradigms of health and safety testing; and that nanomaterial products be labeled 
to delineate all nanoparticle ingredients. 

4) Any currently existing or future regulatory FDA programs for nanomaterial products must 
comply with the requirements of the National Environmental Policy Act (NEPA), including, 

A - 
inter alia, that FDA conduct a Programmatic Environmental impact statement (PEIS) reviewing 
the impacts of nanomaterial products on human health and the environment. 

5) Reopen the Administrative Record of the Final Over-the-counter ("OTC") Sunscreen Drug 
Product Monograph for the purpose of considering and analyzing information on engineered 
nanoparticles of zinc oxide and titanium dioxide currently used in sunscreens. 

6) Amend the OTC Sunscreen Drug Monograph to address engineered nanoparticles, instructing 
that sunscreen products containing engineered nanoparticles are not covered under the 
Monograph and instead are "new drugs" for which manufacturers must complete a New Drug 
Application in accordance with 21 U.S.C. 5 355. 

7) Declare all currently available sunscreen drug products containing engineered nanoparticles of 
zinc oxide and titanium dioxide as an imminent hazard to public health and order entities using 
the nanoparticles in sunscreens regulated by FDA to cease manufacture until FDA's Sunscreen 
Drug Monograph is finalized and broader FDA nanotechnology regulations are developed and 
implemented. 

8) Request a recall from manufacturers of all publically available sunscreen drug products 
containing engineered nanoparticles of titanium dioxide andlor zinc oxide until the 
manufacturers of such products complete new drug applications, those applications are approved 
by the agency, and the manufacturers otherwise comply with FDA's relevant nanomaterial 
product testing regulations. 

In accordance with FDA regulations, petitioners request that FDA provide an answer to 

this petition within 180 days.z68 

26821 C.F.R. 5 10.30(e)(2). 
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Respectfully submitted, 

Andrew Kimbrell 
Executive Director 
International Center for Technology Assessment 

Joseph Mendelson 111 
Legal Director 
International Center for Technology Assessment 

George A. Kimbrell 
Staff Attorney 
International Center for Technology Assessment 
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