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      Gold is recognized as one of the most biocompatible 
and stable materials, and has been used for many years as 
a medical agent, among others in the form of salt for the 
treatment of rheumatoid arthritis [1]. More recent 
biological applications have been focusing on using gold 
nanoparticles for drug and gene delivery [2], or as a 
photothermal agent causing highly localized heating 
applicable in cancer therapy [3]. 
       There is however very little information available 
concerning what influence such particles have on the 
immune system, e.g. on dendritic cells (DCs). DCs are 
present throughout the human body but are particularly 
localized at antigen-exposed sites, such as the skin. They 
are the most efficient type of antigen presenting cells 
having a capacity both to initiate primary and secondary 
immune responses, by expressing cytokines, MHC and co-
stimulatory molecules such as CD80, CD83 and CD86 [4-
5]. DCs decide whether an immune response should be 
initiated and are able to affect the development of T-helper 
cells into Treg-, Th1- or Th2-cells depending on their 
cytokines produced and their expression of co-stimulatory 
molecules [6].  
      We addressed the question whether spherical gold 
nanoparticles of 6 nm in diameter affect DCs, looking at 
morphology, viability, expression of cytokines and of co-
stimulatory and antigen presenting molecules. This was 
assessed by using human monocyte derived DCs (myeloid 
DCs) and peripheral blood mononuclear cells from healthy 
blood donors together with gold nanoparticles [7], and 
various techniques including light microscopy, flow 
cytometry and ELISpot. After having overcome 
aggregation problems of gold nanoparticles by stabilizing 
with human serum albumin (HSA) and developed methods 
to produce nanoparticles with low lipopolysaccharide 
(LPS) contamination, experiments revealed that both 
morphology and viability were not affected by the gold 
nanoparticles. The expression of CD80, CD83, CD86 and 
MHC class II was only to a minor degree up-regulated 
after 6 and 24 h, and CD40 and MHC class I was not 
affected, which indicates biocompatibility of gold 
nanoparticles. This is further supported by low or no 
expression of the cytokines IL-10, IL-12 and IFN-alpha. 
HSA by itself did not have an effect on the DCs. In 
conclusion, gold nanoparticles of 6 nm in diameter are 
highly unlikely to initiate a danger signal to the immune 
system through the dendritic cells, and have therefore the 
potential to be used as inert carriers in biomedical 
applications. 
 
 
 

�

5()(5(1&(6�

�
[1] Merchant B (1998). Gold, the nobel metal and the 
paradoxes of its toxicology. Biologicals. 26:49-59. 
[2] Niemeyer, CM (2001). Nanoparticles, Proteins, and 
Nucleic Acids: Biotechnology Meets Materials Science. 
Angew.       Chem., Int. Ed. 40:4128-4158. 
[3] Pissuwan D, Valenzula SM, and Cortie MB (2006). 
Therapeutic possibilities of plasmonically heated gold 
nanoparticles. Trends Biotechnol. 24:62-67.  
[4] Cella M, Sallusto F, Lanzavecchia A (1997). Origin, 
maturation and antigen presenting function of dendritic 
cells. Curr Opin Imm. 9:10-16 
[5] Steinman, RM (2003). Some interfaces of dendritic cell 
biology. APMIS. 111:675-697. 
[6] Mellman I, Steinman RM (2001). Dendritic cells: 
Specialized and regulated antigen processing machines. 
Cell. 106:255-258. 
[7]Grabar KC, Allison KJ, Baker BE et al. (1996). Two-
dimensional arrays of colloidal gold particles: A flexible 
approach to macroscopic metal surfaces. Langmuir. 
12:2353-2361 
 

540 NSTI-Nanotech 2006, www.nsti.org, ISBN 0-9767985-6-5 Vol. 1, 2006


	573.pdf
	Centre de Recherche sur la Matière Condensée et Nanosciences – CNRS
	ABSTRACT
	2. COMPUTATIONAL METHODS
	The pristine and relaxed after a heat treatment structures show a spectrum with only one peak corresponding to the unit cell of the zeolite proving that the integrity of the template was conserved. Lee, Han and Hyeon shown experimentally a peak appearing at 23 (2*θ) corresponding to 1.8 Å-1. This peak could be associated to an amorphous region remainder from the experimental method. Moreover, we can see the comparison with an amorphous structure corresponding to a coke of saccharose obtain at 400 K [ ] confirming this possiblity. Recently, Hou et al [ ] have shown a new method to obtain replica with after heat treatment, they improved the texture of the replica. We calculated the Bulk modulus of the faujasite using a GULP model [ ], which is a core-shell potential, giving the Hessian matrix, and after diagonalization, we obtain a Bulk Modulus of Bo=59 GPa. Thus, the hydrostatic properties of the replica were obtain from the calculation of the energy as a function of the hydrostatic pressure, giving a Bo=700GPa for a density of 0.9cc/g. Thus, we have simulated the molecular nitrogen adsorption isotherms at 77K, using a Grand Canonical Monte-Carlo method, and with a LJ model. We obtained a good agreement with some results depending of the samples (see figure 3). However, we did not attribute why we obtained an insufficiency in the quantity of gas adsorbed compared to the best replica of Kyotani, unless an increasing of the porosity during the zeolite leaching, or a mesoporosity underestimated in their experiments or even if a resulting part of amorphous carbon is coexisting in their samples.
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