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Question:  

 

On three occasions in Estimates questions on notice, FSANZ has been asked whether it 

believes nanomaterials being used in food are safe. On two occasions you failed to answer, 

simply noting that you are ‘not aware’ of any nanomaterials being unsafe for human 

consumption. The third time you were asked you indicated that information about foods that 

are potentially unsafe should be directed to the relevant state agency (SQ14-001345).  

 

1.  Would FSANZ agree its answer to the question at Estimates on 21 October 2015 that 

there is no evidence to suggest that nano silica is not safe is very different from saying 

that nano silica is safe for human consumption?  

 

2.  Is it the view of FSANZ that the intentional use of nano titanium dioxide in food 

products is safe?   

 

3.  In your reply to a recent story in the Sydney Morning Herald you comment online that 

FSANZ has “not identified any health effect known to be associated with the use of 

nanoparticles of titanium dioxide and silica, following oral ingestion in foods”. Could 

you clarify if this refers solely to health effects in studies looking at human health 

impacts associated with oral ingestion by humans of nanoparticles of silica or TiO2 in 

food? (as opposed to animal or in vitro studies)?  

 

4.  Would you agree that ‘not identifying any health effect’ is entirely different from a 

conclusion of safety?  

 

5.  What studies or data is FSANZ aware of that suggests or demonstrates that oral 

ingestion of nanoparticles of titanium dioxide or silica in food is safe?  Could these be 

tabled please?   

 

6.  Is there, in FSANZ’s view, sufficient data to make a finding that the consumption of 

intentionally produced nano silica and nano titanium dioxide in food are safe?   

 

7.  If yes, what studies are these conclusions based on?   

 

  



 

8.  In circumstances where there is inadequate data to make a finding of safety in relation 

to the use of nanoparticles in food, what are manufacturers expected to do – should they 

apply for pre-market testing and approval or just go ahead and commercialise?   

 

9.  For any of the 14 products containing nanoparticles found on Australian shelves, have 

the manufacturers established the safety of the products that are now being sold?  

 

10.  Have you contacted these manufacturers in order to review or asked to review the data 

upon which they are relying in putting these products on the market in Australia?   

 

11.  Do you plan to? 

 

 

Answer: 

 

1. No.  Food Standards Australia New Zealand (FSANZ) considers that food grade silicon 

dioxide is safe for human consumption in food when used according to permissions in 

Standard 1.3.1 – Food Additives and Standard 1.3.4 – Identity and Purity in the 

Australia New Zealand Food Standards Code (the Code).  Food-grade silicon dioxide is 

also approved for use in food by the European Union, by the United States Food and 

Drug Administration (USFDA) and Codex Alimentarius of the Food and Agriculture 

Organization of the United Nations/World Health Organization (FAO/WHO).  

 

Food-grade silicon dioxide has been evaluated and considered to be safe by the 

FAO/WHO Joint Expert Committee for Food Additives (JECFA).  It has been used 

safely in foods for decades as a food additive.  It is important to note that food-grade 

silicon dioxide will contain a proportion of particles in the nanoscale range due to its 

mode of production.  

 

New or novel forms of silicon dioxide that do not comply with established 

specifications, or are produced to perform a new technological function in the food, 

would require pre-market safety assessment by FSANZ. 

 

2. FSANZ considers that titanium dioxide is safe for human consumption if used in 

accordance with permissions stated in Standards 1.3.1 and 1.3.4. Titanium dioxide is 

approved for use in food by the European Union, by the US FDA and by the Codex 

Alimentarius of the FAO/WHO. Titanium dioxide has also been evaluated by the 

JECFA and more recently by the European Food Safety Authority.  It has an extensive 

history of safe use in human populations.  

 

3. This is based on a lack of identified human health impacts associated with long 

established use of food-grade titanium dioxide and silicon dioxide.  It is also supported 

by a weight of evidence in laboratory animal studies (see Attachment 1).  

 

4. No, see answer to Question 1. 

 

5. The attached list of publicly available studies suggests or demonstrates that oral 

ingestion of food-grade titanium dioxide or silicon dioxide do not present health and 

safety concerns.   

 

6. FSANZ considers that food-grade titanium dioxide and silicon dioxide are safe for 

human consumption when used according to permissions in Standards 1.3.1 and 

Standard 1.3.4.  

  



 

Food additives, processing aids, novel food substances, vitamins and minerals and 

nutritive substances added to food in accordance with the Code must meet appropriate 

specifications for identity and purity.  These specifications are consistent with those 

used by the international community.  If a new material does not conform to the 

specifications in Standard1.3.4, the manufacturer is required to make an application to 

FSANZ. 

 

7. The evaluation by the FAO/WHO Joint Expert Committee for Food Additives of the 

safety of food grade titanium dioxide and silicon dioxide.  In addition, there is an 

extensive history of safe use for both food additives.  This information is provided in 

the literature review at Attachment 1.   

 

8. Australian food laws prohibit the sale in Australia of food that is unsafe or unsuitable. 

These laws also prohibit the sale of food which does not comply with a requirement of 

the Code.   

 

9. Australian food laws prohibit the sale in Australia of food that is unsafe or unsuitable, 

or which does not comply with a requirement of the Code.   

 

10. See answer to Question 9.  

 

11. No. 
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H. d., Dziubałtowska, E. b., Stȩpnik, M., Rydzyński, K., McKerr, G., Lynch, I., Dawson, K. A. and Howard, C. 

V. (2008). Reproducible Comet Assay of Amorphous Silica Nanoparticles Detects No Genotoxicity. Nano 

Letters. 8: 3069-3074. 

 

Beer, C., Foldbjerg, R., Hayashi, Y., Sutherland, D. S. and Autrup, H. (2011). Toxicity of silver nanoparticles- 

nanoparticle or silver ion? Toxicology Letters. 208: 286-292. 

 

Beer, C., Foldbjerg, R., Hayashi, Y., Sutherland, D. S. and Autrup, H. (2012). Toxicity of silver nanoparticles-

Nanoparticle or silver ion? Toxicology Letters. 208: 286-292. 

 

Bernard, B. K., Osheroff, M. R., Hofmann, A. and Mennear, J. H. (1990). Toxicology and carcinogenesis 

studies of dietary titanium dioxide coated mica in male and female Fischer 344 rats. Journal of Toxicology and 

Environmental Health. 29: 417-429. 

 

Bhattacharya, K., Farcal, L. and Fadeel, B. (2014). Shifting identities of metal oxide nanoparticles: Focus on 

inflammation. MRS Bulletin. 39: 970-975. 

 

Bockmann, J., Lahl, H., Eckert, T. and Unterhalt, B. (2000). Titan-Blutspiegel vor und nach 

Belastungsversuchen mit Titandioxid (in German). Die Pharmazie. 55: 140-143. 

 

Böhmert, L., Girod, M., Hansen, U., Maul, R., Knappe, P., Niemann, B., Weidner, S. M., Thünemann, A. F. and 

Lampen, A. (2014). Analytically monitored digestion of silver nanoparticles and their toxicity on human 

intestinal cells. Nanotoxicology. 8: 631-642. 

 

Bouwmeester, H., Dekkers, S., Noordam, M. Y., Hagens, W. I., Bulder, A. S., de Heer, C., ten Voorde, S. E. C. 

G., Wijnhoven, S. W. P., Marvin, H. J. P. and Sips, A. J. A. M. (2009). Review of health safety aspects of 

nanotechnologies in food production. Regulatory Toxicology and Pharmacology. 53: 52-62. 

 

Bouwmeester, H., Poortman, J., Peters, R. J., Wijma, E., Kramer, E., Makama, S., Puspitaninganindita, K., 

Marvin, H. J. P., Peijnenburg, A. A. C. M. and Hendriksen, P. J. M. (2011). Characterization of translocation of 

silver nanoparticles and effects on whole-genome gene expression using an in vitro intestinal epithelium 

coculture model. ACS Nano. 5: 4091-4103. 

 



 

Brunner, T. J., Wick, P., Manser, P., Spohn, P., Grass, R. N., Limbach, L. K., Bruinink, A. and Stark, W. J. 

(2006). In vitro cytotoxicity of oxide nanoparticles: comparison to asbestos, silica, and the effect of particle 

solubility. Environmental Science & Technology. 40: 4374-4381. 

 

Bu, Q., Yan, G., Deng, P., Peng, F., Lin, H., Xu, Y., Cao, Z., Zhou, T., Xue, A., Yanli, W., Cen, X. and Zhao, 

Y.-L. (2010). NMR-based metabonomic study of the sub-acute toxicity of titanium dioxide nanoparticles in rats 

after oral administration. Nanotechnology. 21: 125105. 

 

Buesen, R., Landsiedel, R., Sauer, U., Wohlleben, W., Groeters, S., Strauss, V., Kamp, H. and van Ravenzwaay, 

B. (2014). Effects of SiO2, ZrO2, and BaSO4 nanomaterials with or without surface functionalization upon 28-

day oral exposure to rats. Archives of Toxicology. 88: 1881-1906. 

 

Butler, M., Boyle, J. J., Powell, J. J., Playford, R. J. and Ghosh, S. (2007). Dietary microparticles implicated in 

Crohn’s disease can impair macrophage phagocytic activity and act as adjuvants in the presence of bacterial 

stimuli. Inflammation Research. 56: 353-361. 

 

Buzea, C., Pacheco, I. I. and Robbie, K. (2007). Nanomaterials and nanoparticles: Sources and toxicity. 

Biointerphases. 2: MR17-MR71. 

 

Card, J. W. and Magnuson, B. A. (2009). Letter to the Editor: Proposed minimum characterization parameters 

for studies on food and food-related nanomaterials. Journal of Food Science. 74: vi-vii. 

 

Card, J. W. and Magnuson, B. A. (2010). A method to assess the quality of studies that examine the toxicity of 

engineered nanomaterials. International Journal of Toxicology. 29: 402-410. 

 

Card, J. W., Jonaitis, T. S., Tafazoli, S. and Magnuson, B. A. (2011). An appraisal of the published literature on 

the safety and toxicity of food-related nanomaterials. Critical Reviews in Toxicology. 41: 20-49. 

 

Chairuangkitti, P., Lawanprasert, S., Roytrakul, S., Aueviriyavit, S., Phummiratch, D., Kulthong, K., 

Chanvorachote, P. and Maniratanachote, R. (2013). Silver nanoparticles induce toxicity in A549 cells via ROS-

dependent and ROS-independent pathways. Toxicology In Vitro. 27: 330-338. 

 

Chaudhry, Q., Scotter, M., Blackburn, J., Ross, B., Boxall, A., Castle, L., Aitken, R. and Watkins, R. (2008). 

Applications and implications of nanotechnologies for the food sector. Food Additives & Contaminants: Part A. 

25: 241 - 258. 

 

Chen, X.-X., Cheng, B., Yang, Y.-X., Cao, A., Liu, J.-H., Du, L.-J., Liu, Y., Zhao, Y. and Wang, H. (2013). 

Characterization and preliminary toxicity assay of nano-titanium dioxide additive in sugar-coated chewing gum. 

Small. 9: 1765-1774. 

 

Cho, M., Cho, W.-S., Choi, M., Kim, S. J., Han, B. S., Kim, S. H., Kim, H. O., Sheen, Y. Y. and Jeong, J. 

(2009). The impact of size on tissue distribution and elimination by single intravenous injection of silica 

nanoparticles. Toxicology Letters. 189: 177-183. 

 

Cho, W.-S., Kang, B.-C., Lee, J. K., Jeong, J., Che, J.-H. and Seok, S. H. (2013). Comparative absorption, 

distribution, and excretion of titanium dioxide and zinc oxide nanoparticles after repeated oral administration. 

Particle and Fibre Toxicology. 10: 9. 

 

Colorcon (2003). Titanium dioxide absorption, distribution and excretion in the rat. Huntingdon Life Sciences 

Ltd. Report CNO 010/032886. As cited in EFSA 2004.  

 

Contado, C., Ravani, L. and Passarella, M. (2013). Size characterization by Sedimentation Field Flow 

Fractionation of silica particles used as food additives. Analytica Chimica Acta. 788: 183-192. 

 

Cronholm, P., Karlsson, H. L., Hedberg, J., Lowe, T. A., Winnberg, L., Elihn, K., Wallinder, I. O. and Möller, 

L. (2013). Intracellular uptake and toxicity of Ag and CuO nanoparticles: a comparison between nanoparticles 

and their corresponding metal ions. Small. 9: 970-982. 

 

Cui, Y., Gong, X., Duan, Y., Li, N., Hu, R., Liu, H., Hong, M., Zhou, M., Wang, L., Wang, H. and Hong, F. 

(2010). Hepatocyte apoptosis and its molecular mechanisms in mice caused by titanium dioxide nanoparticles. 

Journal of Hazardous Materials. 183: 874-880. 

 

Cui, Y., Liu, H., Ze, Y., Zhang, Z., Hu, Y., Cheng, Z., Cheng, J., Hu, R., Gao, G., Wang, L., Tang, M. and 

Hong, F. (2012). Gene expression in liver injury caused by long-term exposure to titanium dioxide nanoparticles 

in mice. Toxicological Sciences. 128: 171-185. 



 

 

Dekkers, S., Krystek, P., Peters, R. J. B., Lankveld, D. P. K., Bokkers, B. G. H., van Hoeven-Arentzen, P. H., 

Bouwmeester, H. and Oomen, A. G. (2011). Presence and risks of nanosilica in food products. Nanotoxicology. 

5: 393-405. 

 

Dekkers, S., Bouwmeester, H., Bos, P. M. J., Peters, R. J. B., Rietveld, A. G. and Oomen, A. G. (2012). 

Knowledge gaps in risk assessment of nanosilica in food: evaluation of the dissolution and toxicity of different 

forms of silica. Nanotoxicology. 7: 367-377. 

 

Donaldson, K. and Poland, C. A. (2013). Nanotoxicity: challenging the myth of nano-specific toxicity. Current 

Opinion in Biotechnology. 24: 724-734. 

 

Duan, Y., Liu, J., Ma, L., Li, N., Liu, H., Wang, J., Zheng, L., Liu, C., Wang, X., Zhao, X., Yan, J., Wang, S., 

Wang, H., Zhang, X. and Hong, F. (2010). Toxicological characteristics of nanoparticulate anatase titanium 

dioxide in mice. Biomaterials. 31: 894-899. 

 

Ebabe Elle, R., Gaillet, S., Vidé, J., Romain, C., Lauret, C., Rugani, N., Cristol, J. P. and Rouanet, J. M. (2013). 

Dietary exposure to silver nanoparticles in Sprague–Dawley rats: Effects on oxidative stress and inflammation. 

Food and Chemical Toxicology. 60: 297-301. 

 

EC (1994). European Parliament and Council Directive 94/36/EC of 30 June 1994 on colours for use in 

foodstuffs. Official Journal of the European Communities. No L237/13. 

http://ec.europa.eu/food/fs/sfp/addit_flavor/flav08_en.pdf 

 

EFSA (2004a). Opinion of the Scientific Panel on Food Additives, Flavourings, Processing Aids and materials 

in Contact with food on a request from the Commission related to the safety in use of rutile titanium dioxide as 

an alternative to the presently permitted anatase form. Question No EFSA-Q-2004-103. Adopted 7 December 

2004. The EFSA Journal (2004) 163:1-12.  

 

EFSA (2004b). Opinion of the Scientific Panel on Dietetic Products, Nutrition and Allergies on a request from 

the Commission related to the tolerable upper intake level of silicon. European Food Safety Authority. The 

EFSA Journal (2004) 60, 1-11. http://www.efsa.europa.eu/en/scdocs/doc/60.pdf.  

 

EFSA (2008). Inability to assess the safety of a silver hydrosol added for nutritional purposes as a source of 

silver in food supplements and the bioavailability of silver from this source based on the supporting dossier. 

Scientific Statement of the Panel on Food Additives and Nutrient Sources added to Food (ANS). The EFSA 

Journal (2008) 884, 1-3. http://www.efsa.europa.eu/en/efsajournal/doc/884.pdf.  

 

EFSA (2009a). Calcium silicate and silicon dioxide/silicic acid gel added for nutritional purposes to food 

supplements. Scientific Opinion of the Panel on Food Additives amd Nutrient Sources added to Food, European 

Food Safety Authority. The EFSA Journal (2009) 1132, 1-24. 

http://www.efsa.europa.eu/en/scdocs/doc/1132.pdf.  

 

EFSA (2009b). Scientific Opinion on the potential risks arising from nanoscience and nanotechnologies on food 

and feed safety. European Food Safety Authority. The EFSA Journal. 958: 1-39. 

 

Eom, H.-J. and Choi, J. (2010). p38 MAPK activation, DNA damage, cell cycle arrest and apoptosis as 

mechanisms of toxicity of silver nanoparticles in Jurkat T cells. Environmental Science & Technology. 44: 

8337-8342. 

 

Espinosa-Cristobal, L. F., Martinez-Castañon, G. A., Loyola-Rodriguez, J. P., Patiño-Marin, N., Reyes-Macías, 

J. F., Vargas-Morales, J. M. and Ruiz, F. (2013). Toxicity, distribution, and accumulation of silver nanoparticles 

in Wistar rats. Journal of Nanoparticle Research. 15: 1-12. 

 

Evans, S. M., Ashwood, P., Warley, A., Berisha, F., Thompson, R. P. H. and Powell, J. J. (2002). The role of 

dietary microparticles and calcium in apoptosis and interleukin-1β release of intestinal macrophages. 

Gastroenterology. 123: 1543-1553. 

 

Fabian, E., Landsiedel, R., Ma-Hock, L., Wiench, K., Wohlleben, W. and Van Ravenzwaay, B. (2008). Tissue 

distribution and toxicity of intravenously administered titanium dioxide nanoparticles in rats. Archives of 

toxicology. 82: 151-157. 

 

Farrera, C. and Fadeel, B. (2015). It takes two to tango: understanding the interactions between engineered 

nanomaterials and the immune system. European Journal of Pharmaceutics and Biopharmaceutics. In Press, 

Accepted Manuscript.  

http://www.efsa.europa.eu/en/scdocs/doc/60.pdf
http://www.efsa.europa.eu/en/efsajournal/doc/884.pdf
http://www.efsa.europa.eu/en/scdocs/doc/1132.pdf


 

 

FDA (2015). Summary of color additives for use in the United States in in foods, drugs, cosmetics, and medical 

devices. United States Food and Drug Administration. 

http://www.fda.gov/ForIndustry/ColorAdditives/ColorAdditiveInventories/ucm115641.htm#cfr.  

 

FoE (2014). Way too little: Our government's failure to regulate nanomaterials in food and agriculture. Friends 

of the Earth Australia. http://emergingtech.foe.org.au/wp-

content/uploads/2014/05/FOE_nanotech_food_report_low_res1.pdf.  

 

Foldbjerg, R., Olesen, P., Hougaard, M., Dang, D. A., Hoffmann, H. J. and Autrup, H. (2009). PVP-coated 

silver nanoparticles and silver ions induce reactive oxygen species, apoptosis and necrosis in THP-1 monocytes. 

Toxicology Letters. 190: 156-162. 

Fondevila, M., Herrer, R., Casallas, M. C., Abecia, L. and Ducha, J. J. (2009). Silver nanoparticles as a potential 

antimicrobial additive for weaned pigs. Animal Feed Science and Technology. 150: 259-269. 

 

Fruijtier-Pölloth, C. (2012). The toxicological mode of action and the safety of synthetic amorphous silica—A 

nanostructured material. Toxicology. 294: 61-79. 

 

Fu, C., Liu, T., Li, L., Liu, H., Chen, D. and Tang, F. (2014). The absorption, distribution, excretion and toxicity 

of mesoporous silica nanoparticles in mice following different exposure routes. Biomaterials. 34: 2565-2575. 

 

Fung, M. C. and Bowen, D. L. (1996). Silver products for medical indications: risk-benefit assessment. Clinical 

Toxicology. 34: 119-126. 

 

Gaillet, S. and Rouanet, J.-M. (2015). Silver nanoparticles: Their potential toxic effects after oral exposure and 

underlying mechanisms – A review. Food and Chemical Toxicology. 77: 58-63. 

 

Geraets, L., Oomen, A. G., Krystek, P., Jacobsen, N. R., Wallin, H., Laurentie, M., Verharen, H. W., Brandon, 

E. F. A. and de Jong, W. H. (2014). Tissue distribution and elimination after oral and intravenous administration 

of different titanium dioxide nanoparticles in rats. Particle and Fibre Toxicology. 11: 30. 

 

Grosse, S., Evje, L. and Syversen, T. (2013). Silver nanoparticle-induced cytotoxicity in rat brain endothelial 

cell culture. Toxicology in vitro. 27: 305-313. 

 

Gui, S., Zhang, Z., Zheng, L., Cui, Y., Liu, X., Li, N., Sang, X., Sun, Q., Gao, G., Cheng, Z., Cheng, J., Wang, 

L., Tang, M. and Hong, F. (2011). Molecular mechanism of kidney injury of mice caused by exposure to 

titanium dioxide nanoparticles. Journal of Hazardous Materials. 195: 365-370. 

 

Gui, S., Sang, X., Zheng, L., Ze, Y., Zhao, X., Sheng, L., Sun, Q., Cheng, Z., Cheng, J., Hu, R., Wang, L., 

Hong, F. and Tang, M. (2013). Intragastric exposure to titanium dioxide nanoparticles induced nephrotoxicity in 

mice, assessed by physiological and gene expression modifications. Particle and Fibre Toxicology. 10: 4. 

 

Hadrup, N., Loeschner, K., Bergström, A., Wilcks, A., Gao, X., Vogel, U., Frandsen, H., Larsen, E., Lam, H. 

and Mortensen, A. (2012a). Subacute oral toxicity investigation of nanoparticulate and ionic silver in rats. 

Archives of Toxicology. 86: 543-551. 

 

Hadrup, N., Loeschner, K., Mortensen, A., Sharma, A. K., Qvortrup, K., Larsen, E. H. and Lam, H. R. (2012b). 

The similar neurotoxic effects of nanoparticulate and ionic silver in vivo and in vitro. NeuroToxicology. 33: 

416-423. 

 

Hadrup, N. and Lam, H. R. (2013). Oral toxicity of silver ions, silver nanoparticles and colloidal silver – a 

review. Regulatory Toxicology and Pharmacology. 68: 1-7. 

 

He, Q., Zhang, Z., Gao, F., Li, Y. and Shi, J. (2011). In vivo biodistribution and urinary excretion of 

mesoporous silica nanoparticles: effects of particle size and PEGylation. Small. 7: 271-280. 

 

Hong, J.-S., Kim, S., Lee, S. H., Jo, E., Lee, B., Yoon, J., Eom, I.-C., Kim, H.-M., Kim, P., Choi, K., Lee, M. 

Y., Seo, Y.-R., Kim, Y., Lee, Y., Choi, J. and Park, K. (2014). Combined repeated-dose toxicity study of silver 

nanoparticles with the reproduction/developmental toxicity screening test. Nanotoxicology. 8: 349-362. 

 

Hristozov, D. R., Gottardo, S., Critto, A. and Marcomini, A. (2012). Risk assessment of engineered 

nanomaterials: a review of available data and approaches from a regulatory perspective. Nanotoxicology. 6: 

880-898. 

 

  

http://www.fda.gov/ForIndustry/ColorAdditives/ColorAdditiveInventories/ucm115641.htm#cfr
http://emergingtech.foe.org.au/wp-content/uploads/2014/05/FOE_nanotech_food_report_low_res1.pdf
http://emergingtech.foe.org.au/wp-content/uploads/2014/05/FOE_nanotech_food_report_low_res1.pdf


 

Hu, R., Zheng, L., Zhang, T., Gao, G., Cui, Y., Cheng, Z., Cheng, J., Hong, M., Tang, M. and Hong, F. (2011). 

Molecular mechanism of hippocampal apoptosis of mice following exposure to titanium dioxide nanoparticles. 

Journal of Hazardous Materials. 191: 32-40. 

 

Janer, G., del Molino, M., Fernandez-Rosas, E., Fernandez, A. and Vazquez-Campos, S. (2014). Cell uptake and 

oral absorption of titanium dioxide nanoparticles. Toxicology Letters. 228: 103-110. 

 

Jani, P. U., McCarthy, D. E. and Florence, A. T. (1994). Titanium dioxide (rutile) particle uptake from the rat GI 

tract and translocation to systemic organs after oral administration. International Journal of Pharmaceutics. 105: 

157-168. 

 

JECFA (1969). Toxicological evaluation of some food colours, emulsifiers, stabilizers, anti-caking agents and 

certain other substances: Titanium dioxide. Joint FAO/WHO Expert Committee of Food Additives. 27 May-4 

June 1969. FAO Nutrition Meeting Report Series No. 46A. 

http://www.inchem.org/documents/jecfa/jecmono/v46aje19.htm.  

 

JECFA (1974). Toxicological evaluation of certain food additives with a review of general principles and of 

specifications. Seventeenth report of the Joint FAO/WHO Expert Committee on Food Additives. World Health 

Organization. http://whqlibdoc.who.int/trs/WHO_TRS_539.pdf?ua=1.  

 

JECFA (1977). WHO food additive series No. 12. Silver. Joint FAO/WHO Expert Committee on Food 

Additives, Geneva. WHO Technical Report Series No. 617. 

http://www.inchem.org/documents/jecfa/jecmono/v12je19.htm.  

 

Jensen, L. S., Peterson, R. P. and Falen, L. (1974). Inducement of enlarged hearts and muscular dystrophy in 

turkey poults with dietary silver. Poultry Science. 53: 57-64. 

 

Jeong, G., Jo, U., Ryu, H., Kim, Y., Song, K. and Yu, I. (2010). Histochemical study of intestinal mucins after 

administration of silver nanoparticles in Sprague–Dawley rats. Archives of Toxicology. 84: 63-69. 

 

Jiang, X., Foldbjerg, R., Miclaus, T., Wang, L., Singh, R., Hayashi, Y., Sutherland, D., Chen, C., Autrup, H. and 

Beer, C. (2013). Multi-platform genotoxicity analysis of silver nanoparticles in the model cell line CHO-K1. 

Toxicology Letters. 222(1): 55-63. 

 

Jones, K., Morton, J., Smith, I., Jurkschat, K., Harding, A.-H. and Evans, G. (2015). Human in vivo and in vitro 

studies on gastrointestinal absorption of titanium dioxide nanoparticles. Toxicology Letters. 233: 95-101. 

 

Karlsson, H. L., Gustafsson, J., Cronholm, P. and Möller, L. (2009). Size-dependent toxicity of metal oxide 

particles—A comparison between nano- and micrometer size. Toxicology Letters. 188: 112-118. 

 

Kim, Y. S., Kim, J. S., Cho, H. S., Rha, D. S., Kim, J. M., Park, J. D., Choi, B. S., Lim, R., Chang, H. K., 

Chung, Y. H., Kwon, I. H., Jeong, J., Han, B. S. and Yu, I. J. (2008). Twenty-eight day oral toxicity, 

genotoxicity, and gender-related tissue distribution of silver nanoparticles in sprague-dawley rats. Inhalation 

Toxicology. 20: 575-583. 

 

Kim, Y., Song, M., Park, J., Song, K., Ryu, H., Chung, Y., Chang, H., Lee, J., Oh, K., Kelman, B., Hwang, I. 

and Yu, I. (2010). Subchronic oral toxicity of silver nanoparticles. Particle and Fibre Toxicology. 7: 20. 

 

Kim, J. S., Song, K. S., Sung, J. H., Ryu, H. R., Choi, B. G., Cho, H. S., Lee, J. K. and Yu, I. J. (2013). 

Genotoxicity, acute oral and dermal toxicity, eye and dermal irritation and corrosion and skin sensitisation 

evaluation of silver nanoparticles. Nanotoxicology. 7: 953-960. 

 

Kim, Y.-R., Lee, S.-Y., Lee, E. J., Park, S. H., Seong, N.-w., Seo, H.-S., Shin, S.-S., Kim, S.-J., Meang, E.-H., 

Park, M.-K., Kim, M.-S., Kim, C.-S., Kim, S.-K., Son, S. W., Seo, Y. R., Kang, B. H., Han, B. S., An, S. S. A., 

Lee, B.-J. and Kim, M.-K. (2014). Toxicity of colloidal silica nanoparticles administered orally for 90 days in 

rats. International Journal of Nanomedicine. 9: 67-78. 

 

Kittler, S., Greulich, C., Diendorf, J., Köller, M. and Epple, M. (2010). Toxicity of silver nanoparticles increases 

during storage because of slow dissolution under release of silver ions. Chemistry of Materials. 22: 4548-4554. 

 

Klimisch, H.-J., Andreae, M. and Tillman, U. (1997). A systematic approach for evaluating the quality of 

experimental toxicological and ecotoxicological data. Regulatory Toxicology and Pharamcology. 25: 1-5. 

 

  

http://www.inchem.org/documents/jecfa/jecmono/v46aje19.htm
http://whqlibdoc.who.int/trs/WHO_TRS_539.pdf?ua=1
http://www.inchem.org/documents/jecfa/jecmono/v12je19.htm


 

Kovvuru, P., Mancilla, P. E., Shirode, A. B., Murray, T. M., Begley, T. J. and Reliene, R. (2014). Oral ingestion 

of silver nanoparticles induces genomic instability and DNA damage in multiple tissues. Nanotoxicology. Early 

Online: 1-10. 

 

Krug, H. F. and Wick, P. (2011). Nanotoxicology: An Interdisciplinary Challenge. Angewandte Chemie 

International Edition. 50: 1260-1278. 

 

Krug, H. F. (2014). Nanosafety research—are we on the right track? Angewandte Chemie International Edition. 

53: 12304-12319. 

 

Kulthong, K., Maniratanachote, R., Kobayashi, Y., Fukami, T. and Yokoi, T. (2012). Effects of silver 

nanoparticles on rat hepatic cytochrome P450 enzyme activity. Xenobiotica. 42: 854-862. 

 

Lankveld, D. P. K., Oomen, A. G., Krystek, P., Neigh, A., Troost – de Jong, A., Noorlander, C. W., Van 

Eijkeren, J. C. H., Geertsma, R. E. and De Jong, W. H. (2010). The kinetics of the tissue distribution of silver 

nanoparticles of different sizes. Biomaterials. 31: 8350-8361. 

 

Lee, J. H., Kim, Y. S., Song, K. S., Ryu, H. R., Sung, J. H., Park, J. D., Park, H. M., Song, N. W., Shin, B. S.,  

Marshak, D., Ahn, K., Lee, J. E. and Yu, I. J. (2013). Biopersistence of silver nanoparticles in tissues from 

Sprague-Dawley rats. Particle and Fibre Toxicology. 10: 36. 

 

Lee, C.-M., Lee, T. K., Kim, D.-I., Kim, Y.-R., Kim, M.-K., Jeong, H.-J., Sohn, M.-H. and Lim, S. T. (2014a). 

Optical imaging of absorption and distribution of RITC-SiO(2) nanoparticles after oral administration. 

International Journal of Nanomedicine. 9: 243-250. 

 

Lee, J.-A., Kim, M.-K., Paek, H.-J., Kim, Y.-R., Kim, M.-K., Lee, J.-K., Jeong, J. and Choi, S.-J. (2014b). 

Tissue distribution and excretion kinetics of orally administered silica nanoparticles in rats. International Journal 

of Nanomedicine. 9: 251-260. 

 

Lerner, A. (2007). Aluminum is a potential environmental factor for Crohn's disease induction. Annals of the 

New York Academy of Sciences. 1107: 329-345. 

 

Lerner, A. (2012). Aluminum as an adjuvant in Crohn's disease induction. Lupus. 21: 231-238. 

 

Lesniak, A., Fenaroli, F., Monopoli, M. P., Åberg, C., Dawson, K. A. and Salvati, A. (2012). Effects of the 

presence or absence of a protein corona on silica nanoparticle uptake and impact on cells. ACS Nano. 6: 5845-

5857. 

 

Li, N., Duan, Y., Hong, M., Zheng, L., Fei, M., Zhao, X., Wang, J., Cui, Y., Liu, H., Cai, J., Gong, S., Wang, H. 

and Hong, F. (2010). Spleen injury and apoptotic pathway in mice caused by titanium dioxide nanoparticules. 

Toxicology Letters. 195: 161-168. 

 

Liu, H., Ma, L., Zhao, J., Liu, J., Yan, J., Ruan, J. and Hong, F. (2009). Biochemical toxicity of nano-anatase 

TiO2 particles in mice. Biological Trace Element Research. 129: 170-80. 

 

Liu, H., Ma, L., Liu, J., Zhao, J., Yan, J. and Hong, F. (2010a). Toxicity of nano-anatase TiO2 to mice: Liver 

injury, oxidative stress. Toxicological & Environmental Chemistry. 92: 175 - 186. 

 

Liu, W., Wu, Y., Wang, C., Li, H. C., Wang, T., Liao, C. Y., Cui, L., Zhou, Q. F., Yan, B. and Jiang, G. B. 

(2010b). Impact of silver nanoparticles on human cells: Effect of particle size. Nanotoxicology. 4: 319-330. 

 

Liu, J. and Hurt, R. H. (2010). Ion release kinetics and particle persistence in aqueous nano-silver colloids. 

Environmental Science & Technology. 44: 2169-2175. 

 

Liu, T., Li, L., Teng, X., Huang, X., Liu, H., Chen, D., Ren, J., He, J. and Tang, F. (2011). Single and repeated 

dose toxicity of mesoporous hollow silica nanoparticles in intravenously exposed mice. Biomaterials. 32: 1657-

1668. 

 

Loeschner, K., Hadrup, N., Qvortrup, K., Larsen, A., Gao, X., Vogel, U., Mortensen, A., Lam, H. and Larsen, E. 

(2011). Distribution of silver in rats following 28 days of repeated oral exposure to silver nanoparticles or silver 

acetate. Particle and Fibre Toxicology. 8: 18. 

 

Lomer, M. C. E., Harvey, R. S. J., Evans, S. M., Thompson, R. P. H. and Powell, J. J. (2001). Efficacy and 

tolerability of a low microparticle diet in a double blind, randomized, pilot study in Crohn's disease. European 

Journal of Gastroenterology & Hepatology. 13: 101-106. 



 

 

Lomer, M. C. E., Thompson, R. P. H. and Powell, J. J. (2002). Fine and ultrafine particles of the diet: influence 

on the mucosal immune response and association with Crohn's disease. Proceedings of the Nutrition Society. 61: 

123-130. 

 

Lomer, M. C. E., Hutchinson, C., Volkert, S., Greenfield, S. M., Catterall, A., Thompson, R. P. H. and Powell, 

J. J. (2004a). Dietary sources of inorganic microparticles and their intake in healthy subjects and patients with 

Crohn's disease. British Journal of Nutrition. 92: 947-955. 

 

Lomer, M. C. E., Grainger, S. L., Ede, R., Catterall, A. P., Greenfield, S. M., Cowan, R. E., Vicary, R. F., 

Jenkins, A. P., Fidler, H., Harvey, R. S., Ellis, R., McNair, A., Ainley, C. C., Thompson, R. P. H. and Powell, J. 

J. (2005). Lack of efficacy of a reduced microparticle diet in a multi-centred trial of patients with active Crohn's 

disease. European Journal of Gastroenterology & Hepatology. 17: 377-384. 

 

Lomer, M. C. E. (2011). Dietary and nutritional considerations for inflammatory bowel disease. Proceedings of 

the Nutrition Society. 70: 329-335. 

 

Lu, J., Liong, M., Li, Z., Zink, J. I. and Tamanoi, F. (2010). Biocompatibility, biodistribution, and drug-delivery 

efficiency of mesoporous silica nanoparticles for cancer therapy in animals. Small. 6: 1794-1805. 

 

MacNicoll, A., Kelly, M., Aksoy, H., Kramer, E., Bouwmeester, H. and Chaudhry, Q. (2015). A study of the 

uptake and biodistribution of nano-titanium dioxide using in vitro and in vivo models of oral intake. Journal of 

Nanoparticle Research. 17: 1-20. 

 

Mahler, G. J., Esch, M. B., Tako, E., Southard, T. L., Archer, S. D., Glahn, R. P. and Shuler, M. L. (2012). Oral 

exposure to polystyrene nanoparticles affects iron absorption. Nat Nano. 7: 264-271. 

 

Mahmud, N. and Weir, D. G. (2001). The urban diet and Crohn's disease: is there a relationship? European 

Journal of Gastroenterology & Hepatology. 13: 93-95. 

 

Magnuson, B. A., Jonaitis, T. S. and Card, J. W. (2011). A brief review of the occurrence, use, and safety of 

food-related nanomaterials. Journal of Food Science. 76: R126-R133. 

 

Maneewattanapinyo, P., Banlunara, W., Thammacharoen, C., Ekgasit, S. and Kaewamatawong, T. (2011). An 

evaluation of acute toxicity of colloidal silver nanoparticles. Journal of Veterinary Medical Sciences. 73: 1417-

1423. 

 

Mathias, F. T., Romano, R. M., Kizys, M. M. L., Kasamatsu, T., Giannocco, G., Chiamolera, M. I., Dias-da-

Silva, M. R. and Romano, M. A. (2014). Daily exposure to silver nanoparticles during prepubertal development 

decreases adult sperm and reproductive parameters. Nanotoxicology. Early online: 1-7. 

 

Midander, K., Cronholm, P., Karlsson, H. L., Elihn, K., Möller, L., Leygraf, C. and Wallinder, I. O. (2009). 

Surface characteristics, copper release, and toxicity of nano- and micrometer-sized copper and copper(II) oxide 

particles: a cross-disciplinary study. Small. 5: 389-399. 

 

Mindell, J.A. (2012). Lysosomal acidification mechanisms. Ann. Rev. Physiol. 74: 69-86. 

 

Miura, N. and Shinohara, Y. (2009). Cytotoxic effect and apoptosis induction by silver nanoparticles in HeLa 

cells. Biochemical and Biophysical Research Communications. 390: 733-737. 

 

Mohammadipour, A., Fazel, A., Haghir, H., Motejaded, F., Rafatpanah, H., Zabihi, H., Hosseini, M. and 

Bideskan, A. E. (2014). Maternal exposure to titanium dioxide nanoparticles during pregnancy; impaired 

memory and decreased hippocampal cell proliferation in rat offspring. Environmental Toxicology and 

Pharmacology. 37: 617-625. 

 

Monopoli, M. P., Aberg, C., Salvati, A. and Dawson, K. A. (2012). Biomolecular coronas provide the biological 

identity of nanosized materials. Nat Nano. 7: 779-786. 

 

Munger, M. A., Radwanski, P., Hadlock, G. C., Stoddard, G., Shaaban, A., Falconer, J., Grainger, D. W. and 

Deering-Rice, C. E. (2013). In vivo human time-exposure study of orally dose commercial silver nanoparticles. 

Nanomedicine. 10: 1-9. 

 

Munger, M. A., Hadlock, G., Stoddard, G., Slawson, M. H., Wilkins, D. G., Cox, N. and Rollins, D. (2015). 

Assessing orally bioavailable commercial silver nanoparticle product on human cytochrome P450 enzyme 

activity. Nanotoxicology. Early Online: 1-8. 



 

 

Mwilu, S. K., El Badawy, A. M., Bradham, K., Nelson, C., Thomas, D., Scheckel, K. G., Tolaymat, T., Ma, L. 

and Rogers, K. R. (2013). Changes in silver nanoparticles exposed to human synthetic stomach fluid: Effects of 

particle size and surface chemistry. Science of The Total Environment. 447: 90-98. 

 

NAS (2009). Nanotechnology in food products: worskshop summary. Institute of Medicine, The National 

Academies. Washington DC: The National Academies Press. 

http://www.ncbi.nlm.nih.gov/books/NBK32730/pdf/TOC.pdf.  

 

NCI (1979a). Bioassay of titanium dioxide for possible carcinogenicity. National Cancer Institute. Carcinogen 

Technical Report Series 97, 1-114. As cited in SCCNFP 2000.  

 

NCI (1979b). Bioassay of titanium dioxide for possible carcinogenicity. CAS No. 13463-67-7, NCI-CG-TR-97. 

National Cancer Institute, Carcinogenesis Technical Report Series No. 97. 

 

OECD (2013). Regulatory frameworks for nanotechnology in foods and medical products: summary results of a 

survey activity. Organsation for Economic Co-operation and Development. DSTI/STP/NANO(2012)22/FINAL.  

 

Paek, H., Chung, H., Lee, J. and al., E. (2014). Quantitative determination of silica nanoparticles in biological 

matrices and their pharmacokinetics and toxicokinetics in rats. Adv Sci Mater. In Press: As cited in Lee et al. 

2014b. 

 

Park, E.-J., Bae, E., Yi, J., Kim, Y., Choi, K., Lee, S. H., Yoon, J., Lee, B. C. and Park, K. (2010a). Repeated-

dose toxicity and inflammatory responses in mice by oral administration of silver nanoparticles. Environmental 

Toxicology and Pharmacology. 30: 162-168. 

 

Park, E.-J., Kim, H., Kim, Y., Yi, J., Choi, K. and Park, K. (2010b). Inflammatory responses may be induced by 

a single intratracheal instillation of iron nanoparticles in mice. Toxicology. 275: 65-71. 

 

Park, E.-J., Yi, J., Kim, Y., Choi, K. and Park, K. (2010c). Silver nanoparticles induce cytotoxicity by a Trojan-

horse type mechanism. Toxicology in vitro. 24: 872-878. 

 

Park, M. V. D. Z., Verharen, H. W., Zwart, E., Hernandez, L. G., van Benthem, J., Elsaesser, A., Barnes, C., 

McKerr, G., Howard, C. V., Salvati, A., Lynch, I., Dawson, K. A. and de Jong, W. H. (2011). Genotoxicity 

evaluation of amorphous silica nanoparticles of different sizes using the micronucleus and the plasmid lacZ gene 

mutation assay. Nanotoxicology. 5: 168-181. 

 

Pereira, D., Couto Irving, S., Lomer, M. and Powell, J. (2014). A rapid, simple questionnaire to assess 

gastrointestinal symptoms after oral ferrous sulphate supplementation. BMC Gastroenterology. 14: 103. 

 

Pereira, D. I. A., Aslam, M. F., Frazer, D. M., Schmidt, A., Walton, G. E., McCartney, A. L., Gibson, G. R., 

Anderson, G. J. and Powell, J. J. (2015). Dietary iron depletion at weaning imprints low microbiome diversity 

and this is not recovered with oral nano Fe(III). MicrobiologyOpen. 4: 12-27. 

 

Periasamy, V. S., Athinarayanan, J., Al-Hadi, A. M., Juhaimi, F. A., Mahmoud, M. H. and Alshatwi, A. A. 

(2015). Identification of titanium dioxide nanoparticles in food products: induce intracellular oxidative stress 

mediated by TNF and CYP1A genes in human lung fibroblast cells. Environmental Toxicology and 

Pharmacology. 39: 176-186. 

 

Perl, D. P., Fogarty, U., Harpaz, N. and Sachar, D. B. (2004). Bacterial-metal interactions: The potential role of 

aluminum and other trace elements in the etiology of Chrohn's disease. Inflammatory Bowel Diseases. 10: 881-

883. 

 

Peters, R., Kramer, E., Oomen, A. G., Herrera Rivera, Z. E., Oegema, G., Tromp, P. C., Fokkink, R., Rietveld, 

A., Marvin, H. J. P., Weigel, S., Peijnenburg, A. A. C. M. and Bouwmeester, H. (2012). Presence of nano-sized 

silica during in vitro digestion of foods containing silica as a food additive. ACS Nano. 6: 2441-2451. 

 

Peters, R. J. B., van Bemmel, G., Herrera-Rivera, Z., Helsper, H. P. F. G., Marvin, H. J. P., Weigel, S., Tromp, 

P. C., Oomen, A. G., Rietveld, A. G. and Bouwmeester, H. (2014). Characterization of titanium dioxide 

nanoparticles in food products: analytical methods To define nanoparticles. Journal of Agricultural and Food 

Chemistry. 62: 6285-6293. 

 

Powell, J. J., Ainley, C. C., Harvey, R. S., Mason, I. M., Kendall, M. D., Sankey, E. A., Dhillon, A. P. and 

Thompson, R. P. (1996). Characterisation of inorganic microparticles in pigment cells of human gut associated 

lymphoid tissue. Gut. 38: 390-395. 

http://www.ncbi.nlm.nih.gov/books/NBK32730/pdf/TOC.pdf


 

 

Powell, J. J., Harvey, R. S. J., Ashwood, P., Wolstencroft, R., Gershwin, M. E. and Thompson, R. P. H. (2000). 

Immune potentiation of ultrafine dietary particles in normal subjects and patients with inflammatory bowel 

disease. Journal of Autoimmunity. 14: 99-105. 

 

Powell, J. J., Thoree, V. and Pele, L. C. (2007). Dietary microparticles and their impact on tolerance and 

immune responsiveness of the gastrointestinal tract. British Journal of Nutrition. 98: S59-S63. 

 

Powell, J. J., Faria, N., Thomas-McKay, E. and Pele, L. C. (2010). Origin and fate of dietary nanoparticles and 

microparticles in the gastrointestinal tract. Journal of Autoimmunity. 34: J226-J233. 

 

Powell, J. J., Cook, W. B., Chatfield, M., Hutchinson, C., Pereira, D. I. A. and Lomer, M. C. E. (2013a). Iron 

status is inversely associated with dietary iron intakes in patients with inactive or mildly active inflammatory 

bowel disease. Nutrition & Metabolism. 10: 18. 

 

Powell, J. J., Cook, W. B., Hutchinson, C., Tolkien, Z., Chatfield, M., Pereira, D. I. A. and Lomer, M. C. E. 

(2013b). Dietary fortificant iron intake is negatively associated with quality of life in patients with mildly active 

inflammatory bowel disease. Nutrition & Metabolism. 10: 1-9. 

 

Powell, J. J., Bruggraber, S. F. A., Faria, N., Poots, L. K., Hondow, N., Pennycook, T. J., Latunde-Dada, G. O., 

Simpson, R. J., Brown, A. P. and Pereira, D. I. A. (2014). A nano-disperse ferritin-core mimetic that efficiently 

corrects anemia without luminal iron redox activity. Nanomedicine. 10: 1529-1538. 

 

Prathna, T. C., Chandrasekaran, N. and Mukherjee, A. (2011). Studies on aggregation behaviour of silver 

nanoparticles in aqueous matrices: Effect of surface functionalization and matrix composition. Colloids and 

Surfaces A: Physicochemical and Engineering Aspects. 390: 216-224. 

 

Priestly, B. G., Bartholomaeus, A. and Drew, R. (2014). Nanotechnologies and Nanomaterials. In: Hazards of 

Food Contact Material, Encyclopedia of Food Safety, Volume 2. Motarjemi Y, Moy G, Todd E (eds). Elsevier 

Inc. pg. 444-448.  

 

RIVM (2014). Safety of the nanomaterial SAS (silica) in food still uncertain. National Institute for Public 

Health and the Environment (RIVM), the Netherlands. 

http://www.rivm.nl/en/Documents_and_publications/Common_and_Present/Newsmessages/2014/Safety_of_the

_nanomaterial_SAS_silica_in_food_still_uncertain.  

 

Rogers, K. R., Bradham, K., Tolaymat, T., Thomas, D. J., Hartmann, T., Ma, L. and Williams, A. (2012). 

Alterations in physical state of silver nanoparticles exposed to synthetic human stomach fluid. Science of The 

Total Environment. 420: 334-339. 

 

Rungby, J. and Danscher, G. (1984). Hyperactivity in silver exposed mice. Acta Pharmacologica et 

Toxicologica. 55: 398-401. 

 

SafeWork (2009). Engineered nanomaterials: a review of the toxicology and health hazards. Prepared for Safe 

Work Australia. http://www.safeworkaustralia.gov.au/NR/rdonlyres/47D5968D-4A11-45A0-8121-

8C992E111447/0/ToxicologyReview.pdf.  

 

SafeWork (2015). Engineered nanomaterials: an update on the toxicology and work health hazards. Prepared by 

ToxConsult for Safe Work Australia. 

http://www.safeworkaustralia.gov.au/sites/SWA/about/Publications/Documents/899/engineered-nanomaterials-

update-toxicology.pdf.  

 

Sage Labs (2015). Balc/c inbred mouse. SAGE Labs. [Accessed 27/04/2015]. 

http://www.sageresearchlabs.com/research-models/inbred-mice/balbc.  

 

Sakai-Kato, K., Hidaka, M., Un, K., Kawanishi, T. and Okuda, H. (2014). Physicochemical properties and in 

vitro intestinal permeability properties and intestinal cell toxicity of silica particles, performed in simulated 

gastrointestinal fluids. Biochimica et Biophysica Acta (BBA) - General Subjects. 1840: 1171-1180. 

 

Sang, X., Li, B., Ze, Y., Hong, J., Ze, X., Gui, S., Sun, Q., Liu, H., Zhao, X., Sheng, L., Liu, D., Yu, X., Wang, 

L. and Hong, F. (2013). Toxicological mechanisms of nanosized titanium dioxide-induced spleen injury in mice 

after repeated peroral application. Journal of Agricultural and Food Chemistry. 61: 5590-5599. 

 

Sardari, R. R. R., Zarchi, S. R., Talebi, A., Nasri, S., Imani, S., Khoradmehr, A. and Sheshde, S. A. R. (2012). 

Toxicological effects of silver nanoparticles in rats. African Journal of Microbiology Research. 6: 5587-5593. 

http://www.rivm.nl/en/Documents_and_publications/Common_and_Present/Newsmessages/2014/Safety_of_the_nanomaterial_SAS_silica_in_food_still_uncertain
http://www.rivm.nl/en/Documents_and_publications/Common_and_Present/Newsmessages/2014/Safety_of_the_nanomaterial_SAS_silica_in_food_still_uncertain
http://www.safeworkaustralia.gov.au/NR/rdonlyres/47D5968D-4A11-45A0-8121-8C992E111447/0/ToxicologyReview.pdf
http://www.safeworkaustralia.gov.au/NR/rdonlyres/47D5968D-4A11-45A0-8121-8C992E111447/0/ToxicologyReview.pdf
http://www.safeworkaustralia.gov.au/sites/SWA/about/Publications/Documents/899/engineered-nanomaterials-update-toxicology.pdf
http://www.safeworkaustralia.gov.au/sites/SWA/about/Publications/Documents/899/engineered-nanomaterials-update-toxicology.pdf
http://www.sageresearchlabs.com/research-models/inbred-mice/balbc


 

 

SCCNFP (2000). Opinion of the scientific committee on cosmetic products and non-food products intended for 

consumers concerning titanium dioxide. Scientific Committee on Cosmetic Products and Non-food Products.  

 

SCCS (2014). Opinion on titanium dioxide (nano form). Scientific Committee on Consumer Safety, European 

Commission. SCCS/1516/13. Revision of 22 April 2014. 

http://ec.europa.eu/health/scientific_committees/consumer_safety/docs/sccs_o_136.pdf.  

 

Schneider, K., Schwarz, M., Burkholder, I., Kopp-Schneider, A., Edler, L., Kinsner-Ovaskainen, A., Hartung, T. 

and Hoffmann, S. (2009). “ToxRTool”, a new tool to assess the reliability of toxicological data. Toxicology 

Letters. 189: 138-144. 

 

Seok, S. H., Cho, W.-S., Park, J. S., Na, Y., Jang, A., Kim, H., Cho, Y., Kim, T., You, J.-R., Ko, S., Kang, B.-

C., Lee, J. K., Jeong, J. and Che, J.-H. (2013). Rat pancreatitis produced by 13-week administration of zinc 

oxide nanoparticles: biopersistence of nanoparticles and possible solutions. Journal of Applied Toxicology. 33: 

1089-1096. 

 

Shahare, B., Yashpal, M. and Singh, G. (2013). Toxic effects of repeated oral exposure of silver nanoparticles 

on small intestine mucosa of mice. Toxicology Mechanisms and Methods. 23: 161-167. 

 

Shepherd, N. A., Crocker, P. R., Smith, A. P. and Levison, D. A. (1987). Exogenous pigment in Peyer's patches. 

Human Pathology. 18: 50-54. 

 

Shinohara, N., Danno, N., Ichinose, T., Sasaki, T., Fukui, H., Honda, K. and Gamo, M. (2014). Tissue 

distribution and clearance of intravenously administered titanium dioxide (TiO2) nanoparticles. 

Nanotoxicology. 8: 132-141. 

 

Shumakova, A., Arianova, E., Shipelin, V., Sidorova, I., Selifanov, A., Trushina, E., Mustafina, O., Safenkova, 

I., Gmoshinskii, I., Khotimchenko, S. and Tute'ian, V. (2014). Toxicological assessment of nanostructured 

silica. I. Integral indices, adducts of DNA, tissue thiols and apoptosis in liver (in Russian). Voprosy pitaniia. 83: 

52-62. Abstract only. 
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