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Division of Dockets Management
Food and Drug Administration
5630 Fishers Lane, Room 1061
Rockville, MD 20852

Re: Submission of Data to Supplement the Administrative Record of CTA’s Legal tl oF on
FDA’s Regulation of Nanoparticles and Nanomaterial Producfg FDA Docket No. 2006P-0210

1 and 1878N-0038/CP 17)
Dear Sir or Madam:

This letter and the enclosed documents supplement the administrative record of the above-referenced
legal petition, filed by the International Center for Technology Assessment (CTA) and co-petitioners,
on 05/16/2006.

The new study is one of the first to examine the potential neurotoxicity of nanoparticles of titanium
dioxide, which is widely used in consumer products like sunscreens and cosmetics, and is a central
component of CTA’s petition. The study indicates that even low concentrations of these
manufacturered nanoparticles can produce harmful free radicals in brain cells and the potential for
brain cell damage.

Long, Thomas C. Navid Saleh, Robert D. Tilton, Gregory V.Lowry, and Bellina
Veronesi, Titanium Dioxide (P25) Produces Reactive Oxygen Species in Immortalized
Brain Microglia (BV2): Implications for Nanoparticle Neurotoxicity, ENVIRON. SCIL
TECHNOL. (2006), Web Release Date: 07-Jun-2006, available at,
http://pubs3.acs.org/acs/journals/doilookup?in_doi=10.1021/es06058%n. -

Noreen Parks, New Nano Headache?, ScienceNOW Daily News (June 15, 2006).

Study links TiO2 nanoparticles with potential for brain-cell damage, Environ. Sci. &
Tech. Online (June 7, 2006).

Copies of the study and news articles on it are enclosed for supplementation of the record before the
agency.

Regards,

George A. Kimbrell
Staff Attorney
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Table $1. Composition of HBSS*
Component Conc. MW Conc. |
. (g/L) (g/mol) {mM) {mM)
HBSS
INORGANIC SALTS ‘
_CaCl, (anhyd) 0.14 111.0 1.26 3.78
MgSO, (anhyd) 0.098 120.4 0.81 3.26
KCI 04 74.6 5.37 5.37
KH,PO4 (anhyd) 0.06 136.1 0.44 0.44
NaHCO; . 0.35 84.0 4.17 4.17
NaCl 8.0 58.4 137 137
Na,HPO, (anhydrous) 0.048 142.0 0.34 1.01
OTHER COMPONENTS ,
D-Glucose 1.0 180.2 5.65 0.00

Total lonic Strength

155

* Based on product literature from Mediatech, Inc.




Table 82. Composition of DMEM*

Component Conc. MW Conc. |
(a/L) | (g/mol) (mM) (mM)
DMEM
INORGANIC SALTS
CaCl, (anhyd.) 0.20 | 111.0 1.8 5.41
Fe(NO3)3- 9HzO ' 0.0001 | 403.9 0. 0002 0.001
KClI 0.40 74.6 5.37 5.37
MgSO, (anhyd.) 0.01 1204 0.08 | 0.33
NaCl 6.4 58.4 110 110
NaHCOs’ 3.7 | 84.0 44 .0 44.0
NaH,PO,4-H,0 - 0.125 138.0 0.91 0.91
OTHER COMPONENTS '
D-Glucose 4.5 180.2 25 0.00
Phenol Red*Na 0.015 376.4 0.04 | 0.04
Total lonic Strength 166
AMINO ACIDS
L-Arginine-HCl 0.084 210.7 0.4
L-Cystine-2HC! 0.063 313.2 0.2
L-Glutamine 0.584 146.2 4.0
Glycine 0.030 751 0.4
—Hlstadlne-HCl HzO 0.042 209.6 0.2
L-Isoleucine 0.105 | 131.2 0.8
L-Leucine 0.105 131.2 0.8
L-Lysine-HCI '0.146 | 182.6 0.8
L-Methionine 0.030°7 | 149.2 0.2
L-Phenylalanine ' 0.066 | 165.2 0.4
L-Serine ' 0.042 | 105.1 0.4
L-Threonine 0.095 | 119.1 0.8
L-Tryptophan 0.016 | 204.2 0.08
L-Tyrosine-2Na-2H,0 0.104 | 263.2 0.4
L-Valine ' 0.094 | 117.2 0.8
Total Amino Acids 10.7
VITAMINS '
D-Ca pantothenate 0.004 | 476.5 0.008
Choline Chloride 0.004 1396 | 0.029
Folic Acid 0.004 441.4 0.009
i-Inositol 0.0072 180.2 0.040
Niacinamide 0.004 |.122.1 0.033
Pyridoxal-HCI o 0.004 2036 | 0.012
Riboflavin ] 0.0004 376.4 0.001
Thiamine-HCI 0.004 337.3 0.012
Total Vitamins ' 0.15

* Based on Product literature from Chemicon International.
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Figure S1. Particle aggregation over time at various concentrations of Degussa P25 TiO; in
HBSS (open symbols) and in reduced serum DMEM (closed symbols). The steady state

aggregate sizes are reported in Table 1.
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Figure S2. Degussa P25 sedimentation over 18 hours in HBSS o reduced serum DMEM at
variogé concentratlonsSuspenswnsweresomcated for 1 minute prior to introduction into a
cuvette. Absorbance wasllnearover the range of concentrations at the wavelengths used B
(A=508 nm or 450 nm). SR e e S O e s T S s e e i
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Figure S'3..: Degussa P25 sedimentation over 2 hours in HBSS at various concentrations.

Suspensions were sonicated for 1 minute prior to introduction into a cuvette. Absorbance was

linear over the range of concentrations at the wavelengths used (1\=508 nm or 450 nm). .
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Flgure S4 CellTiter-Glo® Chemllummescence Seml-conﬂuent cultures of BV2 cells (~75%)
were exposed to P25 (2.5- 120ppm) for 18 hr lntracellular Ievels of adenosme trlphosphate '
(ATP) were measured as an index of cell viability usmg CeIlTlter-Glo at 1, 6, and 18 hr post-
exposure. ATP levels remained stable at all measured time pounts indicating that all ROS and

TEM measures were collected on vrable mlcroglla





