Comments of the Cosmetic, Toiletry, and Fragrance
Association (CTFA) Regarding the Scientific and Legal
Issues Associated with Nanotechnology in Personal Care

Products:

Literaturc References

Submitted in Regard to Docket Number 2006P-0210: Petition to FDA to
Amend its Regulations for Products Composed of Engincered
Nanoparticles Generally and Sunscreen Drug Products Composed of
Engineered Nanoparticles Specifically




°

CTFA Comments on Petition to FDA to Amend its Regulations for Products Composed of
Engineered Nanoparticles Generally and Sunscreen Drug Products Composed of Engineered
Nanoparticles Specifically
Literature References

Barceloux, D. G. (1999), Zinc. Clinical Toxicology, 37(2) 279-292.

Beckett, W.S, Chalupa, D.F., Pauly-Brown, A. et al. (2005). Comparing inhaled ultrafine versus
fine zinc oxide particles in healthy adults; A Human Inhalation Stady.Am. J Respir Crit Care
Med. Vol. 171, 1129-1135.

Bennat, C., and Miiller—Goymannﬂ, C.C., (2000). Skin penetration and stablization of
formulations containing microfine titanium dioxide as physical UV filter. Int. J. Cosmet. Sci. 22,
271-283.

Bermudez, E., Mangum, J.B., Asgharian, A. et al. (2002). Long-term pulmonary responseé of
three laboratory rodent species to subchronic inhalation of pigmentary titanium dioxide particles.
Toxicological Sciences 70:86-97.

Bestak, R., and Halliday, G.M., (1996). Sunscreens protect from UV-promoted squambous cell
carcinoma in mice chronically irradiated with doses of UV radiation insufficent to cause edema.
J. Photochem, Photobiol. 64(1): 188-193.

Brendler-Schwaab, S., Czich, A., Epe, B. et al. (2004). Photochemical genotoxicity: principles
and test methods. Report of a GUM Task Force. Mutation Research 566: 65-91.

Brown, J.S., Zeman, K.L., and Bennett, W.D. (2002). Ultrafine particle deposition and clearance
in the healthy and obstructed lung. Am. J. Respir Crit. Care Med. 166,: 1240-1247.

Chen, Y., Chen, 1., Dong, J. and Jin, Y. (2004). Comparing study of the effect of nanosized
silicon dioxide and microsized silicon dioxide on fibrogenesis in rats. Toxicol. Ind. Health, 20:
21-27.

Dreher, K.L. (2004). Health and environmental impact of nanotechnology: Toxicological
assessment of manufactured nanoparticles. Toxicological Sciences, 77z 3-5.

Donaldson, K., Brown, D. Clouter, A et al. (2002). The pulmonary toxicology of ultrafine
particles. J. Aerosol Med. 15: 213-220.

Dufour, Ek, Kumaravel, T, Nihynek, G.J. e al. (2006). Clastogenicity, photo-clastogenicity or
pseudo-photo-clastogenicity: Genotoxic effects of zinc oxide in the dark, in pre-irradiated or
simultaneously irradiated Chinese hamster ovary cells. Mutation Research, Article in Press.




Dunford, R., Salinaro, A, Cai, L. et al. (1997). Chemical oxidation and DNA damage catalysed
by inorganic sunscreen ingredients. FEBS Letters, 418: 87-90.

Elder, A., Gelein, R., Silva, V., (2006) Translocation of inhaled ultrafine manganese oxide
particles to the central nervous system. Environmental Health Perspectives, 114(8); 1172 -1178.

Ferin, 1., Oberdbrster (1992). Polymer degradation and ultrafine particles: potential inhalation
hazards for astronauts. Acta Astronautical, 27: 257-259.

Gamer, A.O., Leibold, E., vanRavenzwaay B. (2006). The in vitro absorption of microfine zinc
oxide and titanium dioxide through porcine skin. Toxicology in Vitro, 20: 301-307.

Gasparro, F., Mitchnick, M., and Nash, I.F. (1998). A review of sunscreen safety and efficacy. J.
Photochem. Photobiol. 68(3): 243-356.

Geiser, M., Rothen-Rutishauser, B., Kapp, N. ez al. (2005). Ultrafine particles cross cellular
membranes by nonphagocytic mechanisms in lungs and cultured cells. Environmental Health
Perspectives, 113(11): 1555-1560.

Gopee, N.V., Roberts, D. W., Webb, P, Cozart, C., et al. (2006). Penetration of Nanoscale
quantum dots in dermabraded mouse skin. 2006 FDA Science Forum, Poster Abstract, B-36,
March 2006. At http://www.cfsan.fda.gov

Gurr, J-R., Wang, A.S, Chen- Hung, C, et al. (2005). Ultrafine titaninm dioxide particles in the
absence of photoactivation can induce oxidative damage to human bronchial epithelial cells.
Toxicology 213: 66-73. ‘

Hardman, R., (2006). A toxicologic review of quantum dots: toxicity depends on

physicochemical and environmental factors. Environmental Health Perspectives, 114(2): 165-
172. '

Hohr, D., Steinfartz,Y., Schins, R., Knaapen, Ad. M., er al. (2002) The surface area rather than
the surface coating determines the acute inflammatory response after instillation of fine and
ultrafine TiO, in the rat. Int. J. Hyg. Environ. Health, 205: 239-244.

Hostynek, J.J., Factors determining percutaneous metal absorption, (2003). Food and Chemical
Toxicology, 41 327-345.

Janssen, Y.M., Marsh, J.P., Driscoll, K.E., ef al. (1994). Increased expression of manganese-
containing superoxide dismutase in rat lung after inhalation of inflammatory and fibrogenic
materials. Free Radical Biology & Medicine, 16(3): 315-322.




Lademann, J.M Weigmann, H.J., Rickmeyer, C., et al. (1999). Penetration of Titanium Dioxide
Microparticles in a sunscreen formulation into the horny layer and follicular orifice. Skin
Pharmacol Appl Skin Physiol, 12:247-256.

Menzel, F., Reiner, T., Vogt, ., Butz, T. (2004). Investigations of percutaneous uptake of
ultrafine TiO, particles at the high energy ion nanoprobe LIPSION. Nuclear Instruments and
Methods in Phyysics, B 219-220, 82-86.

Mills, A., LeHunte, S., (1997). An overview of semiconductor photocatalysis. J. Photochem
Photobiol., 108: 1-35.

Mills, N.L., Robinson, A.M., Davies, A.D., et al. (2006). Do inhaled carbon nanoparticles
translocate directly into the circulation in humans? Am. J. Respir Crit Care Med 173(4):426-431.

Moloney, F.J., Collins, S., Murphy, G.M., (2002). Sunscreens: safety, efficacy and appropriate
use. Am. J. Clin. Dermatol. 3 (3): 185-191.

Nakagawa, Y., Wakuri, S., Sakamoto, K. Tanaka, N., (1997). The photogenotoxicity of titanium
dioxide particles. Mutation Reserach, 394: 125-132.

Nash, I.F., (2006). Human Safety and Efficacy of Ultraviolet Filters and Sunscreen Products.
Dermatol. Clin. 24: 35-51.

Nel, A., Xia, T., Madler, L., Ning, L. (2006). Toxic potential of materials at the nanolevel.
Science, 311;622-627.

Nemar, A., Vanbilloen, H., Hoylaerts, M.F. ef al. (2001). Passage of inhaled particles into the
blood circulation in humans. Circulation 105: 411-414.

Nohynek, G.J., Schefer, H., (2001) Benefits and risk of organic ultraviolet filters. Regulatory
Toxicology and Pharmacology, 33: 2835-299.

Oberdérster, G., Ferin, J., Gelein, R. et al. (1992). Role of the alveolar macrophage in lung
injury: studies with ultrafine particles. Environmental Health Perspectives, 97 193-199.

Oberdérster, G., (1996). Significance of particle parameters in the evaluation of exposure-dose-
response relationships of inhaled particles. Inhalation Toxicology 8(suppl): 73-89.

Oberdorster, G., Oberdorster, E., Oberdorster, J. (2005). Nanotoxicology: An emerging
discipline evolving from studies of ultrafine particles. Environmental Health Perspectives,
1131(7): 823-839.

Pfliicker, F., Hohenberg, H., Holzle, E., et al. (1999). The outermost stratum corneuin layer is an
effective barrier against dermal uptake of topically applied micronized titanium dioxide. Intl. J.
Cosmet. Sei. 21:399-411.

3




Pfliicker, F., Wendel, V., Hohenberg, H. et al. (2001). The human stratum corneum layer: An
effective barrier against dermal uptake of different forms of topically applied micronized
titanium dioxide. Skin Pharmacol Appl Skin Physiol 14(suppl 1): 92-97.

Pinnell, S.R., Fairhurst, D., Gillies, R., e? al. (2000). Microfine zinc oxide is a superior
sunscreen ingredient to microfine titanium dioxide. Dermatol. Surg. 26:309-314.

Renwick, L.C., Brown, D., Clouter, A., Donaldson, K., (2004). Increased inflammation and
altered macrophage chemotactic responses caused by two ultrafine particle types. Occup.
Environ. Med. 61:442-447.

Ryman-Rasmussen, J.P., Riciere, J.E., Monteiro-Riviere, N.A., (2006). Penetration of intact skin
by quantum dots with diverse physicochemical properties. Toxicological Sciences 91(1). 159-
i65.

Sayes, C.M., Wahi, R., Kurian, F.A., et al. (2006). Correlating nanoscale tiania structure with
toxicity: A cytotoxicity and inflammatory response study with human dermal fibroblasts and
human lung epithelial cells. Toxicologial Sciences 92(1): 174-185.

Schulz, ]., Hohenberg, H., Pfliicker, et al. ( 2002). Distribution of sunscreens on skin. Advanced
Drug Delivery Review 54 (suppl 1): S157-8163.

Semmier, M., Seitz, I., Erbe, F., et al. (2004). Long-term clearance kinetics of inhaled ultrafine
insoluble iridium particles from the rat lung, including transient translocation into secondary
organs. Inhal. Toxicol. 16(6-7).453-439.

Suzuki, M., (1987). Protective effect of fine-particle titanium dioxide on UVB-induced DNA
damage in hairlesss mouse skin. Pliotodermatology 4:209-211.

Tan, M.-H., Commens, C.A., Burneit, L., Snitch, P.J., (1996). A piiot study of the percutaneous
absorption of microfine titanium dioxide from sunscreens, Aust. J. Dermatol. 37:185-187.

Tinkle, S.S., Antonini, J.M., Rich, B.A., et al. (2003). Skin as a route of exposure and
sensitization in chronic beryllium disease. Environmental Health Perspective 111:1202-1208.

Van der Molen, R.G., Hurks, HM.H., Out-Luiting, C., er al. (1998). Efficacy of micronized
titanium dioxide-containing compounds in protection against UVB-induced immunosuppression
in humans in vivo. J. Photochem. Photobiol. 44:(143-150).

Walter, I.F., Dequoy, P.R., (1980) The hairless mouse as a model for evaluating sunscreens.
Arch Dermatol 116:419 - 421.




Warheit, D.B., Webb, T.R., Sayes, CM. et al. (2006). Pulmonary instillation studies with
nanoscale TiO, rods and dots in rats: Toxicity is not dependent upon particle size and surface
area. Toxicologial Sciences 91(1):227-236.

Wiebert, P., Sanchez-Crespo, A., Falk, R. et al. (2006). Negligble clearance of ultrafine particles
retained in healthy and affected human lungs. Eur Respir J, 28:286-290.

Wiebert, P., Sanchez-Crespo, A., Falk, R. ez al. (2006). No significant translocation of inhaled
35-nm carbon particles to the circulation in humans. Inhal Toxicol. 18(10): 741-747.

Yamamoto, A., Honma, R., Sumita, M., Hanawa,‘ T., (2003). Cytotoxicity evaluation of ceramic
particles of different sizes and shapes. J. Biomed. Mater. Res.68: 244-256.




