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Scientific Report

The scientific report (WORD or PDF file – maximum of eight A4 pages) should be submitted online within one month of the event. It will be published on the ESF website.
Proposal Title: Differential labelling of monocytes and macrophages with modified gold nano particles and their sensing by plasmonic nanobiophotonics tool for atherosclerosis diagnosis

Application Reference N°: 7076
1) Purpose of the visit
The purpose of the visit was:

1.
Establish a new collaboration between Germany and Israel. The collaboration includes using the Israeli technology in the German application. A GIF proposal has been submitted.

2.
Testing the feasibility of the suggested idea. Dror prepare special gold nanoparticles (GNPs): gold nanospheres (GNS) and Gold nanorods (GNRs) and incubate macrophages with them. Dror brought the cells and the GNPs to Leipzig to start experiments together.

3.
Giving a seminar at the Translational Centre for Regenerative Medicine (TRM) Leipzig, Leipzig University (see http://www.trm.uni-leipzig.de/en/trm-leipzig/events/events/r-events-a-794.html?vaid=288).
4.
Plan an Horizon2020 program submission. 

2) Description of the work carried out during the visit
In this visit we combined the Israeli technology- diffusion reflection (DR) detection method with the in vitro detection of atherosclerosis using flow cytometry (FCM) scatter analyses. In this visit we incubate monocytes with GNPs to be analyzed with FCM. Results proved that the presence of GNS and GNR changed the cells` scattering behavior, enabling the detection of the inflammatory cells in the blood cytoplasm. We also show the non-invasive detection of macrophages cells in tissue like conditions, 24 hours post their incubation with GNR, using DR measurements of phantoms containing macrophages and GNR. 
   
3) Description of the main results obtained

FCM scatter analyses of macrophages incubated with GNR were performed during the visit in order to determine GNP uptake in vitro. Cells were excited with 405nm, 488nm and the 633nm lasers lines to measure GNR uptake, according to their absorption and scattering spectra. Results for changes in scattering behavior of macrophages fed with the GNR can been shown in Figure (that cannot be loaded to this document). Cells within the SSC:FSC scatter plot were positive for CD11b expression. 

Macrophages that were incubated with GNR (0.02 and 0.2mg/ml) caused a clear concentration dependent increase in the 633nm scattering characteristics: the relative mean 633nm scatter intensities (Rel. MSI, %)  values were around 1110 for control cells (macrophages without GNR) and increased 1.3 and 3.7 fold for addition of 0.02 and 0.2mg/ml of GNR, respectively. Similar results were obtained for macrophages incubated with GNS, measured with 561nm laser. The GNS uptake can be observed at 561nm as the MSI intensities from cells without GNS was around 550 intensity units, while the same intensities from cells incubated with 0.02mg/ml and 0.2mg/ml of GNS were 2.2 fold and 4.8 fold higher, respectively. These results indicate a concentration dependency of the cells' 561 nm scattering characteristics following GNS uptake.

4) Future collaboration with host institution (if applicable)

1.
Publishing a paper with the results. At the acknowledgment we will write: "The authors thank for short visit support from ESF (the European Science Foundation) #7076."

2.
Prof. Tarnok will come to Israel for continue the collaboration and he is considering to come for sabbatical next year.
3.
Based on the GIF answer, continue of the measurements.

5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Detection of gold nanorods uptake by macrophages using scattering analyses combined with diffusion reflection measurements as a potential tool for in vivo atherosclerosis tracking- we plan to submit it to International journal of nanomedicine (IF of 4.1).
6) Other comments (if any)
Attached another file that contains figures that cannot be added to this file.
