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Supplementary Data:
Supplementary Table 1. Ingredient list of control, Ag, Au and Ti series of cosmetics. Bold indicates 
potential presence as NM.

Cosmetic 
Code Ingredients on Label

Control

Water/Aqua/Eau, Bifida Ferment Lysate, Methyl 
Gluceth-20, PEG-75, Bis-PEG-18 Methyl Ether Dimethyl 
Silane, Butylene Glycol, Propanediol, Cola Acuminata 
(Kola) Seed Extract, Hydrolyzed Algin, Pantethine, 
caffeine, lecithin, Tripeptide-32, Ethylhexylglycerin, 
Sodium RNA, Bisabolol, Glycereth-26, Squalane, Sodium 
Hyaluronate, Oleth-3 Phosphate, Caprylyl Glycol, 
Lactobacillus Ferment, Oleth-3, Oleth-5, Anthemis 
Nobilis (chamomile), Yeast Extract/faex/extrait de 
leuvre, Choleth-24, Hydrogenated Lecithin, Ceteth-24, 
tocopheryl acetate, Ethylhexyl Methoxycinnamate, 
Hexylene Glycol, carbomer, triethanolamine, trisodium 
EDTA, BHT, xanthan gum, phenoxyethanol, Red 4 (CI 
14700), Yellow 5 (CI 19140)
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Au 1

Aqua/Water/Eau, Paraffin, Glyceryl Stearate, Copernicia 
Cerifera (Carnauba) Wax, PVP, Cera Alba, Tribehenin, 
propylene glycol, polysorbate 20, stearic acid, acrylates 
copolymer, panthenol, caprylyl glycol, 
Hydroxyethylcellulose, tocopheryl acetate, sodium 
hydroxide, talc, ascorbyl glucoside, Calcium Aluminum 
Borosilicate, Gossypium Herbaceum (Cotton) Powder, 
Hydrolyzed Wool, serica/silk powder/poudre de soie, 
retinyl palmitate, HDI/Trimethylol Hexyllactone 
Crosspolymer, Acrylates/Carbamate Copolymer, 
Hydrogenated Vegetable Oil, silica, glycerin, 
Hydrogenated Olive Oil, Olea Europaea (Olive) Fruit Oil, 
Ethylene/Methacrylate Copolymer, collagen, Prunus 
Armeniaca (Apricot) Kernel Oil, colloidal gold, 
Saccharomyces/Platinum Ferment, 
Saccharomyces/Silver Ferment, ceramide 2, hydrolyzed 
keratin, Olea Europaea (Olive) Oil Unsaponifiables, 
sodium sulfate, Isopropyl Titanium Triisostearate, 
Phalaenopsis Lobbi Extract, potassium sorbate, 
phenoxyethanol, Bambusa Arundinacea Leaf Extract, 
sodium benzoate, tocopherol, chlorphenesin, Sorbic 
Acid. MAY CONTAIN: iron oxides (CI 77491, CI 77492, CI 
77499), titanium dioxide (CI 77891), Ferric 
Ferrocyanide (CI 77510), Carmine (CI 75470), chromium 
hydroxide green (CI 77289), chromium oxide greens (CI 
77288), ultramarines (CI 77007), D&C Black No. 2 (CI 
77266), mica.
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Au 2

Aqua/Water/Eau, Trimethylsiloxysilicate, 
Cyclopentasiloxane, Cyclohexasiloxane, Stearyl 
Behenate, Cetyl PEG/PPG-10/1 Dimethicone, propylene 
glycol, talc, dimethicone, Sorbitan Olivate, sodium 
chloride, glycerin, Tribehenin, Trisiloxane, Methyl 
Behenate, stearyl alcohol, methylparaben, 
hydroxystearic acid, propylparaben, tocopherol acetate, 
Iodopropynyl Butylcarbamate, butylparaben, 
Acrylates/Carbamate Copolymer, ascorbyl glucoside, 
Calcium Aluminum Borosilicate, Ceramide 2, Gossypium 
Herbaceum (Cotton) Powder, Hydrolyzed Wool, 
serica/silk powder/poudre de soie, retinyl palmitate, 
HDI/Trimethylol Hexyllactone Crosspolymer, 
Hydrogenated Vegetable Oil, Panthenol, silica, collagen, 
Hydrogenated Olive Oil, Olea Europaea (Olive) Fruit Oil, 
Hydrolyzed Keratin, Ethylene/Methacrylate Copolymer, 
Prunus Armeniaca (Apricot) Kernel Oil, sodium sulfate, 
colloidal gold, Saccharomyces/Platinum Ferment, 
Saccharomyces/Silver Ferment, Olea Europaea (Olive) 
Oil Unsaponifiables, potassium sorbate, 
phenoxyethanol, Isopropyl Titanium Triisostearate, 
Phalaenopsis Lobbi Extract, Bambusa Arundinacea Leaf 
Extract, sodium benzoate, caprylyl glycol, tocopherol, 
chlorphenesin, Sorbic Acid. MAY CONTAIN: iron oxides 
(CI 77491, CI 77492, CI 77499), D&C Black No. 2 (CI 
77266).

Au 3

Water/Aqua/Eau, Cyclopentasiloxane, Dimethicone, 
Triethylhexanoin, Butylene Glycol, Dimethiconol, PEG-
10 Dimethicone, Polymethylsilsesquioxane, 
Dimethicone/Vinyl Dimethicone Crosspolymer, 
Dimethicone/PEG10/15 Crosspolymer, 
Disteardimonium Hectorite, Phenoxyethanol, Sodium 
Chloride, Colloidal Gold. MAY CONTAIN: Mica, Titanium 
Dioxide (CI 77891), Iron Oxides (CI 77491, CI 77492, CI 
77499), Carmine (CI 75470)
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Au 4

Water/aqua/eau, glycerin, Cyclopentasiloxane, 
butylene glycol, dimethicone, Hydroxyethyl Urea, 
Chamomilla Recutita (Matricaria) Flower Extract, 
Betula Alba Bark Extract, Polygonum Cuspidatum Root 
Extract, Vitis Vinifera (Grape) Seed Extract, 
Saccharomyces Lysate Extract, Rosmarinus Officinalis 
(Rosemary) Extract, Selaginella Tamariscina Extract, 
Humulus Lupulus (Hops) Extract, Arabidopsis Thaliana 
Extract, Olea Europaea (Olive) Fruit Extract, Citrus 
Reticulata (Tangerine) Peel Extract, Sigesbeckia 
Orientalis (St. Paul’s Wort) Extract, Triticum Vulgare 
(Wheat) Bran Extract, Punica Granatum Juice Extract, 
Alteromonas Ferment Extract, Sea Whip Extract, Yeast 
Extract/faex/extrait de leuvre, Acrylamide/Sodium 
Acryloyldimethyltaurate Copolymer, Ammonium 
Acryloyldimethyltaurate/VP Copolymer, Oenothera 
Biennis (Evening Primrose) Oil, Persea Gratissima 
(Avocado) Oil, Triticum Vulgare (Wheat) Germ Oil, Olea 
Europaea (Olive) Fruit Oil, Simmondsia Chinensis 
(Jojoba) Seed Oil, Prunus Armeniaca (Apricot) Kernel 
Oil, Isohexadecane, Vitis Vinifera (Grape) Seed Oil, 
Brassica Campestris (Rapeseed) Seed Oil, Limnanthes 
Alba (Meadowfoam) Seed Oil, sucrose, acetyl 
glucosamine, Hydrolyzed Wheat Protein, Rosa Canina 
Fruit Oil, caffeine, algae extract, Sesamum Indicum 
(Sesame) Seed Oil, Glyceryl Polymethacrylate, Thermus 
Thermophillus Ferment, sorbitol, Oleth-10, Trehalose, 
Tromethamine, Polysorbate 20, Polysorbate 80, 
tocopheryl acetate, Sodium RNA, PEG-8, Cholesterol, 
Simethicone, Creatine, Colloidal Gold, Potato Starch 
Modified, sodium hyaluronate, caprylyl glycol, linoleic 
acid, lecithin, Nordihydroguaiaretic Acid, cyclodextrin, 
Palmitoyl Oligopeptide, carbomer, linolenic acid, 
fragrance (parfum), hexylene glycol, 
Ethylbisiminomethylguaiacol Manganese Chloride, 
potassium sulfate, disodium EDTA, potassium sorbate, 
phenoxyethanol, iron oxides (CI 77491, CI 77492, CI 
77499), Mica, Caramel.
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Au 5

Water/aqua/eau, butylene glycol, Jojoba Esters, 
Butyrospermum Parkii (Shea) Butter, C12-20 Acid PEG-8 
Ester, glycerin, Pentaerythrityl Tetraethylhexanoate, 
Caprylic/Capric Triglyceride, Simmondsia Chinensis 
(Jojoba) Seed Oil, petrolatum, behenyl alcohol, cetyl 
alcohol, Yeast Extract/faex/extrait de leuvre, Olea 
Europaea (Olive) Fruit Extract, Morus Nigra (Mulberry) 
Root Extract, Scutellaria Baicalensis Extract, Coleus 
Forskohlii Root Extract, Sigesbeckia Orientalis (St. Paul’s 
Wort) Extract, Triticum Vulgare (Wheat) Bran Extract, 
Vitis Vinifera (Grape) Fruit Extract, Calluna Vulgaris 
(Heather) Extract, Polygonum Cuspidatum Root Extract, 
Vitis Vinifera (Grape) Seed Extract, Rosmarinus 
Officinalis (Rosemary) Extract, sucrose, Selaginella 
Tamariscina Extract, Morinda Citrifolia Fruit Extract, 
Humulus Lupulus (Hops) Extract, Punica Granatum Juice 
Extract, Citrus Reticulata (Tangerine) Peel Extract, 
Hydrolyzed Wheat Protein, Nordihydroguaiaretic Acid, 
Pentaerythrityl Tetraisostearate, Astrocaryum 
Murumuru Seed Butter, fish (pisces) collagen, 
Mangifera Indica (Mango) Seed Oil, dimethicone, 
Oxycoccus Palustris Seed Oil, PEG-100 Stearate, caprylyl 
glycol, Polyglyceryl-2 Triisostearate, glyceryl stearate, 
potassium cetyl phosphate, acetyl glucosamine, 
Saccharide Isomerate, linoleic acid, Trehalose, Sodium 
PCA, urea, caffeine, cholesterol, Acrylates/C10-30 Alkyl 
Acrylate Crosspolymer, Isomerized Linoleic Acid, Silica 
Dimethyl Silylate, Polyquaternium-51, 
Ethylbisiminomethylguaiacol Manganese Chloride, 
potassium sulfate, sodium hyaluronate, gold, Sodium 
Chondroitin Sulfate, hydrogenated vegetable oil, 
Cyclodextrin, Acetyl Hexapeptide-8, linolenic acid, 
Simethicone, fragrance (parfum), hexylene glycol, 
Sodium Carbomer, Carbomer, Xanthan Gum, Disodium 
EDTA, Phenoxyethanol, Yellow 5 (CI 19140).

Au 6

DM Water, kaolin, glycerin, Glyceryl monostearate, 
cetyl alcohol, Light Liquid Paraffin, titanium dioxide, 
Jasmine Oil, Tuberose Oil, Lactic Acid, Phenoxyethanol, 
Sodium benzoate, methylparaben, ethylparaben, 
butylparaben, propylparaben, isobutylparaben, and 
Gold Leaf
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Au 7

Water (Aqua), glycerin,  Macadamia Integrifolia Seed 
Oil, Helianthus Annuus (Sunflower) Seed Oil, Prunus 
Amygdalus Dulcis (Sweet Almond) Oil, Aluminum Starch 
Octenylsuccinate, glyceryl stearate, Cyclopentasiloxane, 
Eclipta Prostrata Extract, dihydroxyacetone, 
Saccharomyces/Platinum Ferment, Butyrospermum 
Parkii (Shea Butter), Ascorbic acid, tocopheryl acetate, 
Juglans Nigra (Black Walnut) Shell Extract, Aloe 
Barbadensis Leaf Juice, Melanin, Ethoxydiglycol, 
Caprylic/Capric Triglyceride, cetyl alcohol, Cannabis 
Sativa Seed Oil, Acrylates/C10-30 Alkyl Acrylate 
Crosspolymer, Xanthan gum, sodium hydroxide, 
Stearoxymethicone/Dimethicone Copolymer, disodium 
EDTA, Tyrosine, Triclosan, butylene glycol, dimethicone, 
squalane, Maris Sal, Ubiquinone, tocopherol, Citric Acid, 
Acetyl Hexapeptide-1, benzyl alcohol, limonene, 
coumarin, linalool, Caprylhydroxamic Acid, 
phenoxyethanol, potassium sorbate, sodium benzoate, 
colloidal Gold (CI 77480), Caramel, Yellow 5 (CI 19140), 
Red 40 (CI 16035), Green 5 (CI 61570).

Au 8 24K gold leaf. All other ingredients not listed

Au 9

Aqua (water/eau), glycerin, Pullulan, Ethoxydiglycol, 
Palmitoyl Tetrapeptide-7, Palmitoyl Oligopeptide, 
Dipeptide Diaminobutyroyl Benzylamide Diacetate, 
Algae Extract, Imperata Cylindrica Root Extract, sodium 
hyaluronate, xanthan gum, PEG-33, PEG-8 Dimethicone, 
PEG-14, PEG-8, Steareth-20, Polysorbate 20, sodium 
hydroxide, carbomer, butylene glycol, propylene glycol, 
disodium EDTA, Diazolidinyl Urea, Iodopropynyl 
Butylcarbamate.

Ag 1 ?
Ag 2 ?
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Ag 3

Declustered water (aqua/eau-de-structuree), 
Caprylic/Capric Triglyceride, glycerin, butylene glycol, 
Olea Europaea (Olive) Fruit Oil, Phenyl Trimethicone, 
Tourmaline, Algae (Seaweed) Extract, Sesamum 
Indicum (Sesame) Seed Oil, Medicago Sativa (Alfalfa) 
Seed Powder, Helianthus Annuus (Sunflower) Seedcake, 
Prunus Amygdalus Dulcis (Sweet Almond) Seed Meal, 
Eucalyptus Globulus Leaf Oil, Sodium Gluconate, Copper 
Gluconate, Calcium Gluconate, Magnesium Gluconate, 
Zinc Gluconate, Tocopheryl Succinate, Niacin, Sesamum 
Indicum (Sesame) Seed Powder, Camellia Sinensis 
(Green Tea) Leaf Extract, cholesterol, Avena Sativa (Oat) 
Kernel Extract, caffeine, sucrose stearate, 
Tetrahydroxypropyl Ethylenediamine, PPG-20 Methyl 
Glucose Ether, isostearic acid, carbomer, fragrance 
(parfum), linalool, disodium EDTA, phenoxyethanol, 
sodium dehydroacetate.

Ag 4

Aqua/water, Cyclopentasiloxane, glycerin, 
Dimethicone/Vinyl Dimethicone Crosspolymer, 
Dimethicone Crosspolymer, Dimethicone, Sodium 
Polyacrylate, propylene glycol, Diazolidinyl Urea, 
Trideceth-6, Zermatt Glacier Water, butylene glycol, 
Vegetable Oil, Dimethiconol, silica, Sodium Stearoyl 
Lactylate, methylparaben, Isoceteth-10, sodium lactate, 
tocopheryl acetate, cetyl alcohol, PEG/PPG-18/18 
Dimethicone, sodium hyaluronate, lecithin, 
propylparaben, Sodium Carboxymethyl Beta-Glucan, 
Glycine Soja (Soybean) Sterols, Carbomer, Coco-
Glucoside, Carnosine, Lactic Acid, Palmitoyl 
Oligopeptide, Palmitoyl Tetrapeptide-7, CI 77820 
(Silver).

Ag 5

Aqua (water), Glycerin, C12-15 Alkyl Benzoate, 
Caprylic/Capric Triglyceride, PPG-15 Stearyl Ether, 
Squalane, Phenoxyethanol, Cyclopentasiloxane, Prunus 
Armeniaca (Apricot) Kernel Oil, Panthenol, 
Cyclohexasiloxane, Acrylates/C10-30 Alkyl Acrylate 
Crosspolymer, Butylene Glycol, Laureth-9, Allantoin, 
Ethylhexylglycerin, Alcohol, Methylparaben, Sodium 
Hydroxide, Parfum (Fragrance), Lecithin, Ethylparaben, 
Butylparaben, Disodium EDTA, Sodium Hyaluronate, 
Propylparaben, Carbomer, Coco-Glucoside, Glyceryl 
Acrylate/Acrylic Acid Copolymer, Propylene glycol, 
Palmitoyl Oligopeptide, Palmitoyl Tetrapeptide-7, 
Acetyl Hexapeptide-8, Isobutylparaben.
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Ag 6

Aqua (water), Triisodecyl Trimellitate, Caprylic/Capric 
Triglyceride, Butyrospermum Parkii (Shea Butter), 
Octyldodecanol, Glyceryl Stearate, PEG-100 Stearate, 
Butylene Glycol, Cetyl Alcohol, Decyl Oleate, 
Macadamia Integrifolia Seed Oil, Hydrogenated Coco-
Glycerides, Tocopheryl Acetate, Sorbitol, Glycerin, 
Ceteareth-20, Steareth-2, Cetearyl Alcohol, Phytosteryl 
Canola Glycerides, Phenoxyethanol, Sodium Citrate, 
Panthenol, Parfum (Fragrance), Dimethicone, Glycine 
Soja (Soybean) Seed Extract, Methylparaben, Lecithin, 
Sodium Hyaluronate, Alcohol, Disodium EDTA, 
Butylparaben, Ethylparaben, Ascorbyl Palmitate, 
Isobutylparaben, Propylparaben, Whey Protein (Lactis 
Proteinum), Carbomer, Coco-Glucoside, Tocopherol, 
ceramide 2, Palmitoyl Oligopeptide, Palmitoyl 
Tetrapeptide-7, Citric Acid.

Ti 1

Aqua, glycerin, Zea Mays (Corn) Starch, cetearyl alcohol, 
Dihydroxyacetone, petrolatum, Paraffinum Liquidum, 
Ceteareth-20, Ethylhexyl Isononanoate, Steareth-2, 
dimethicone, Octyldodecyl Myristate, stearic acid, 
parfum, Hydroxyethyl Acrylate/Sodium 
Acryloyldimethyl Taurate Copolymer, isohexadecane, 
DMDM Hydantoin, Methylparaben, BHT, 
Propylparaben, Ethylparaben, Polysorbate 60, citric 
acid, butylene glycol, cocos nucifera, , Hydrolyzed 
Collagen, Polyimide-1,  Withania Somnifera, Hydrolyzed 
Elastin, Centella Asiatica, 
Fucus Vesiculosus, caramel, Erythrulose.

Ti 2

Water/eau, SD alcohol 40-B, Glycerin, C12-C15 alkyl 
benzoate, isododecane, butylene glycol, 
cyclopentasiloxane, cetearyl alcohol, ethylhexyl 
palmitate, ethylhexyl isononanoate, dihydroxyacetone, 
simmondsia chinensis (jojoba) seed oil, amaranthus 
caudatus seed extract, saccharomyces lysate extract, 
cetearyl glucoside, hydroxyethyl acrylate / sodium 
acryloyldimethyl taurate copolymer, ceteareth-20, 
benzyl alcohol, xanthum gum, parfum/fragrance, 
squalane, methylparaben, tetrasodium EDTA, 
phosphoric acid, polysorbate 60, mica, titanium dioxide
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Ti 3

Water/eau, butylene glycol, Cocoglycerides, glycerin, 
cetearyl alcohol, Caprylic/Capric Triglyceride, 
Ethoxydiglycol, petrolatum, Butyrospermum Parkii 
(Shea Butter), Cereus Grandiflorus (Cactus) Flower 
Extract, Pelvetia Canaliculata Extract, sodium 
hyaluronate, Ceramide 2, Saccharomyces/Zinc Ferment, 
tocopheryl acetate, Thiodipropionic Acid, Palmitoyl 
Oligopeptide, PEG-10 Rapeseed Sterol, Ceteareth-20, 
Cetearyl Glucoside, Benzophenone-3, Diazolidinyl Urea, 
silica, Sodium Polyacrylate, carbomer, C12-15 Alkyl 
Benzoate, potassium hydroxide, disodium EDTA, 
Tribehenin, parfum/fragrance, mica/CI 77019, titanium 
dioxide/CI 77891.

Ti 4

Aqua, Isononyl Isononanoate, Isohexadecane, glycerin, 
alcohol denat., PEG-20 Methyl Glucose Sesquistearate, 
Ethylhexyl Methoxycinnamate, Methyl Glucose 
Sesquistearate, cetyl palmitate, nylon-12, 
Cyclohexasiloxane, propylene glycol, Hydrogenated 
Polyisobutene, stearyl alcohol, Argilla, phenoxyethanol, 
caprylyl glycol, Lithium Magnesium Sodium Silicate, 
disodium EDTA, linalool, benzyl salicylate, limonene, 
caffeine, Ascorbyl Glucoside, benzyl alcohol, geraniol, 
Cellulose Acetate Butyrate, Polyphosphorylcholine 
Glycol Acrylate, citral, Ammonium 
PolyacryldimethylTauramide, Polyvinyl Alcohol, sodium 
chloride, butylene glycol, Sodium Hyaluronate, parfum. 
MAY CONTAIN: CI 77891, CI 77492, CI 77491, CI 77499.
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Ti 5

Water/eau, Dimethicone, Stearyl Dimethicone, Glycolic 
Acid, Ethylhexyl Salicylate, Trisiloxane, Behenyl Alcohol, 
butylene glycol, Hydroxyethyl Acrylate/Sodium 
Acryloyldimethyl Taurate Copolymer, Isohexadecane, 
PEG-100 Stearate, Phenyl Trimethicone, Polyethylene, 
Saccharomyces/Calcium Ferment, Amethyst Extract, 
Daucus Carota Sativa (Carrot) Root Extract, Sodium 
Hyaluronate, Saccharomyces/Copper Ferment, 
Saccharomyces Ferment Lysate Filtrate, 
Saccharomyces/Magnesium Ferment, 
Saccharomyces/Potassium Ferment, 
Saccharomyces/Zinc Ferment, 
Saccharomyces/Manganese Ferment, Palmitoyl 
Oligopeptide, Palmitoyl Tetrapeptide-7, 
Saccharomyces/Iron Ferment, Saccharomyces/Silicon 
Ferment, glycerin, Thiodipropionic Acid, Phytol, 
Parfum/Fragrance, Polysorbate 60, Choleth-24, 
Dimethiconol, Ceteth-24, stearyl alcohol, sorbitan 
tristearate, phenoxyethanol, Chlorphenesin, 
ammonium hydroxide, mica/CI 77019, Titanium 
dioxide/CI 77891, Red 33/CI 17200, Ext. Violet 2/CI 
60730, Blue 1/CI 42090.

Ti 6

Water/Aqua/Eau, Isopropyl Palmitate, 
Fragrance/Parfum, Butylene Glycol, Cetearyl Alcohol, 
Glyceryl Stearate, Caprylic/Capric Triglyceride, Cetyl 
Alcohol, Butyrospermum Parkii (Shea Butter), 
Tocopheryl Acetate, Panthenol, Allantoin, Sodium PCA, 
Glycerin, Polysorbate 20, Cyclopentasiloxane, PEG/PPG-
18/18 Dimethicone, Dimethicone, Triceteareth-4 
Phosphate, Sodium Polyacrylate, Ethylhexyl Stearate, 
Trideceth-6, DI-C12-15 Alkyl Fumarate, 
Triethanolamine, Disodium EDTA, Carbomer, BHT, 
Phenoxyethanol, Caprylyl Glycol, Sorbic Acid, Coumarin, 
Limonene, Linalool, Mica (CI 77019), Titanium Dioxide 
(CI 77891), Tin Oxide (CI 77861)

Ti 7

Water/eau, cyclopentasiloxane, glycerin, Aluminum 
Starch Octenylsuccinate, niacinamide, dimethicone, 
dimethicone crosspolymer, propylene glycol, 
polyethylene, butylene glycol, Acrylamide/Sodium 
Acryloyldimethyltaurate Copolymer, panthenol, 
titanium dioxide, C13-14 Isoparaffin, mica, 
phenoxyethanol, Polysorbate 20, Laureth-7, 
Dimethiconol, Benzophenone-4, methylparaben, 
propylparaben, fragrance/parfum, ethylparaben, 
disodium EDTA, sodium hydroxide, Iodopropynyl 
Butylcarbamate, Camellia Sinensis Leaf Extract, Yellow 
5, Red 40.
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Ti 8

Aqua (Water), glycerin, Ethylhexyl Methoxycinnamate, 
Glyceryl Stearate SE, C12-15 Alkyl Benzoate, Glyceryl 
Stearate, PPG-3 Benzyl Ether Myristate, Squalane, 
Titanium Dioxide, Hydrogenated Polyisobutene, 
Aluminum Starch Octenylsuccinate, Garcinia Indica 
Seed Butter, Hydrogenated Coconut Oil, Cetearyl 
Alcohol, Phenoxyethanol, Cera Alba, Simmondsia 
Chinensis (Jojoba) Seed Oil, Cetyl Esters, Sorbitol, 
Sodium Stearoyl Lactylate, Sodium PCA, 
Butyrospermum Parkii (Shea) Butter, 
Polyhydroxystearic Acid, Lonicera Caprifolium 
(Honeysuckle) Flower Extract, Sodium Lactate, 
Bisabolol, aluminum stearate, tocopheryl acetate, citric 
acid, Ethylhexylglycerin, Lonicera Japonica 
(Honeysuckle) Flower Extract, alumina, salicylic acid, 
Acrylamide/Sodium Acryloyldimethyltaurate 
Copolymer, Cyathea Medullaris Leaf Extract, Castanea 
Sativa (Chestnut) Seed Extract, isohexadecane, Sodium 
Phytate, Polysorbate 80, Glyceryl Caprylate, xanthan 
gum, Leontopodium Alpinum Flower/Leaf/Stem Extract, 
Cinnamic Acid, Levulinic Acid, Sorbitan Oleate, BHT, 
sodium benzoate, potassium sorbate, Sodium 
Levulinate, alcohol, Citrus Aurantium Dulcis (Orange) 
Flower Extract, disodium EDTA, 
Methylchloroisothiazolinone, Methylisothiazolinone.

Ti 9

Water/Aqua/Eau, glycerin, Ethylhexyl Palmitate, 
Paraffinum Liquidum/Mineral Oil/huile minerale, 
Tridecyl Trimellitate, Cyclopentasiloxane, Arachidyl 
Alcohol, Corn Starch Modified, Polyethylene, Xylitol, 
sodium lactate, Cetyl Palmitate, Glyceryl Stearate, 
Niacinamide, PEG-100 Stearate, Mannitol, Rhamnose, 
Fructooligosaccharides, Laminaria Ochroleuca Extract, 
Pyrus Malus (Apple) Fruit Extract, behenyl alcohol, 
dimethicone, pentylene glycol, Arachidyl Glucoside, 
C30-45 Alkyl Cetearyl Dimethicone Crosspolymer, 
Hexyldecanol, xanthan gum, titanium dioxide, alumina, 
stearic acid, Caprylic/Capric Triglyceride, disodium 
EDTA, phenoxyethanol, chlorphenesin, fragrance 
(parfum).
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Ti 10

Active Ingredients: Octinoxate 7.4%, Titanium Dioxide 
6.1%
Inactive Ingredients: Water, Dimethicone, butylene 
glycol, Diethylhexyl Succinate, glycerin, Nylon-12, 
propanediol, Cyclomethicone, PEG-9 
Polydimethylsiloxyethyl Dimethicone, PEG-10 
Dimethicone, aluminum hydroxide, Diphenylsiloxy 
Phenyl Trimethicone, Sorbitan Sesquiisostearate, 
Disteardimonium Hectorite, stearic acid, 
phenoxyethanol, Polymethylsilsesquioxane, pentylene 
glycol, Dimethicone/Vinyl Dimethicone Crosspolymer, 
trisodium EDTA, aluminum distearate, Tamarindus 
Indica Seed Gum, ascorbyl glucoside, Polysilicone-2, 
Vibrio Alginolyticus Ferment Filtrate, Algae Extract, Talc, 
Tocopherol, Sea Salt, BHT, Sodium Metabisulfite, 
Hydrogen Dimethicone, Curcuma Longa (Turmeric) Root 
Extract. MAY CONTAIN: titanium dioxide, iron oxides.

Ti 11

Active Ingredients: Octinoxate 7.4%, Titanium Dioxide 
6.1%
Inactive Ingredients: Water, Dimethicone, butylene 
glycol, Diethylhexyl Succinate, glycerin, Nylon-12, 
propanediol, Cyclomethicone, PEG-9 
Polydimethylsiloxyethyl Dimethicone, PEG-10 
Dimethicone, aluminum hydroxide, Diphenylsiloxy 
Phenyl Trimethicone, Sorbitan Sesquiisostearate, 
Disteardimonium Hectorite, stearic acid, 
phenoxyethanol, Polymethylsilsesquioxane, pentylene 
glycol, Dimethicone/Vinyl Dimethicone Crosspolymer, 
trisodium EDTA, aluminum distearate, Tamarindus 
Indica Seed Gum, ascorbyl glucoside, Polysilicone-2, 
Vibrio Alginolyticus Ferment Filtrate, Algae Extract, Talc, 
Tocopherol, Sea Salt, BHT, Sodium Metabisulfite, 
Hydrogen Dimethicone, Curcuma Longa (Turmeric) Root 
Extract. MAY CONTAIN: titanium dioxide, iron oxides.
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Ti 12

Active Ingredients: Octinoxate 7.4%, Titanium Dioxide 
6.1%
Inactive Ingredients: Water, Dimethicone, butylene 
glycol, Diethylhexyl Succinate, glycerin, Nylon-12, 
propanediol, Cyclomethicone, PEG-9 
Polydimethylsiloxyethyl Dimethicone, PEG-10 
Dimethicone, aluminum hydroxide, Diphenylsiloxy 
Phenyl Trimethicone, Sorbitan Sesquiisostearate, 
Disteardimonium Hectorite, stearic acid, 
phenoxyethanol, Polymethylsilsesquioxane, pentylene 
glycol, Dimethicone/Vinyl Dimethicone Crosspolymer, 
trisodium EDTA, aluminum distearate, Tamarindus 
Indica Seed Gum, ascorbyl glucoside, Polysilicone-2, 
Vibrio Alginolyticus Ferment Filtrate, Algae Extract, Talc, 
Tocopherol, Sea Salt, BHT, Sodium Metabisulfite, 
Hydrogen Dimethicone, Curcuma Longa (Turmeric) Root 
Extract. MAY CONTAIN: titanium dioxide, iron oxides.

Ti 13

Active Ingredients: Octinoxate 7.4%, Titanium Dioxide 
6.1%
Inactive Ingredients: Water, Dimethicone, butylene 
glycol, Diethylhexyl Succinate, glycerin, Nylon-12, 
propanediol, Cyclomethicone, PEG-9 
Polydimethylsiloxyethyl Dimethicone, PEG-10 
Dimethicone, aluminum hydroxide, Diphenylsiloxy 
Phenyl Trimethicone, Sorbitan Sesquiisostearate, 
Disteardimonium Hectorite, stearic acid, 
phenoxyethanol, Polymethylsilsesquioxane, pentylene 
glycol, Dimethicone/Vinyl Dimethicone Crosspolymer, 
trisodium EDTA, aluminum distearate, Tamarindus 
Indica Seed Gum, ascorbyl glucoside, Polysilicone-2, 
Vibrio Alginolyticus Ferment Filtrate, Algae Extract, Talc, 
Tocopherol, Sea Salt, BHT, Sodium Metabisulfite, 
Hydrogen Dimethicone, Curcuma Longa (Turmeric) Root 
Extract. MAY CONTAIN: titanium dioxide, iron oxides.
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Supplementary Table 2. Characterization of nTiO2 particles used for library creation. *: Data obtained 
from JRC (http://publications.jrc.ec.europa.eu/repository/handle/JRC86291), a: Data obtained from 
Halappanavar et al. (2015). 

NM Material
Crystal Phase

(XRD)
Crystalline Size

(XRD) (nm)
Primary Particle Size

(TEM) (nm)
Surface Area
(BET) (m2/g)

Functionalization
(GC-MS)

NRCWE-030 TiO2
aRutile a10.5 a139.1 aN/A

NM102 TiO2 *Anatase *21 *16-40nm *77.992 *N/A
NM103 TiO2 *Rutile *20 *25.6-42.7nm *50.835 *Modified silane
NM104 TiO2 *Rutile *21 *8-200nm detected *56.261 *Glycerol / silane

Supplementary Table 3. Characterization information for nAu and nAg particles used for library creation. 
All characterization information was provided by the manufacturer (NanoComposix). DLS measurements 
were made in MilliQ H2O at a concentration of 0.05mg/mL for nAu particles and 0.02 mg/mL for nAg 
particles. 

NM Material
Primary Particle Size 

(TEM) (nm)

Hydrodynamic 
Diameter
(DLS) (nm)

Zeta Potential 
(DLS) (mV)

Surface Area
(TEM) (m2/g) Functionalization

Au-10nm Au 12.6 + / - 0.8 19.3 -47.5 24.4 Lipoic Acid
Au-50nm Au 53.3 +/- 7.0 58.1 -28.8 5.7 Lipoic Acid
Ag-50nm Ag 47.0 +/- 5.0 51.9 -43.5 11.9 Lipoic Acid

http://publications.jrc.ec.europa.eu/repository/handle/JRC86291


S16

Supplementary Figure 1. Confocal Raman analysis of cosmetics Ti 5 (A) and Au 3 (B) showing the 
presence of micro particulate TiO2. Scale bar in micrographs = 10 µm. Black spectra = sample spectra; 
orange spectra = reference TiO2 spectrum. 
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Supplementary Figure 2. Optical images of H&E stained Epiderm™ ASC (MatTek) and murine mouse skin 
samples showing thickness and structural differences. A = Stratum corneum; B = Viable epidermis; C = 
Dermis; D = Subcutaneous tissue.


