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The permeability of gold nanoparticles, synthesized by different procedures, through the blood-brain barrier (BBB) into different regions of the brain (hippocampus, frontal cortex and hypothalamus) was examined. 
Six different preparation procedures were used. First, a protocol based on sodium citrate as a reducing agent as suggested by G. Frens [1] ("Classic"). The second, third and fourth protocols, were also based on G. Frens [2] but using herbal extracts as reducing agents in the synthesis of the gold nanoparticles. Three types of extracts were used: from the Salvia, Rose Geranium and Aloysia plants and the produced particles were referred to as "Salvia", "Geranium" and "Aloysia", respectively. The herbs were selected on the basis of their well-known compatibility with the human body since they are all used in herbal medicines. The fifth and sixth protocols, based on functionalizing the "Classic" particle surface using 11-Mercapto-undecanoic acid (MUDA) as a hydrophilic functional group, and  Perfluoro Decanethiol (PFDT) as a hydrophobic functional group. In order to examine the efficiency of gold nanoparticles penetration to the brain a perfusion procedure must be carried out. This procedure is complicated and time consuming, hence, it was not performed in the preliminary experiments whose results were used to select the reducing agent to be used in the study reported here.  
Figure 2S presents the amount of gold found in three different brain regions 24 hours after injection of the six different types of gold nanoparticles solutions. There is no clear pattern of the gold particles distribution in the different brain regions although the observed gold concentration in the hypothalamus is higher than in the other regions.  In general, examining the overall penetration of AuNPs to the brain, the Classic, PFDT and MUDA types of particles appear to be less efficient in penetrating the BBB. It is not surprising that the PFDT particles show the lowest degree of penetration since they have a hydrophobic nature and the literature provides several examples of particle-cell interaction, emphasizing the importance of parameters such as particle charge and hydrophilicity [2-4]. Moreover, the hydrophobic nature of the PFDT functionalized particle limits the concentration of the AuNPs to small values. Higher BBB permeability is clearly associated with gold particles synthesized by the three green chemistry protocols. The AuNPs prepared using Geranium extracts, were chosen to be used in the present study due to three reasons: its ease of synthesis, its good overall performance as seen in Fig. S1 and its smallest diameter as observed in the DLS measurements[18].  






Figure S1: Gold distribution in three brain regions for gold nanoparticles obtained by the six preparations described in the text.
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