Report of the measurements on

“NOVEL APPLICATION OF SYNCHROTRON IR-SPECTROSCOPY INREACTION CHEMISTRY IN AQUEOUS PHASE”

(from the 29th of March until the 10th of April 2005)

The project consists of two parts: 

Part A: Prior to our measurements at BESSY we had started to study THz spectra of aqueous solutions of selected solutes at different concentrations at TeraView,UK. The obtained data were highly promising and strongly suggested that THz spectroscopy provides a direct means to observe structure forming effects of the solutes on water. We intended to corroborate these results obtained at TeraView and to expand our studies at BESSY, which in principle would be a highly compatible but different kind of radiation source as compared to the TeraView instrument facilities.
The very far infrared region (from 100 cm-1 down to 10 cm-1) of the Synchrotron light gave us access to little known spectra in this region. Water at various temperatures and aqueous solution of different salts were recorded. 
Unfortunately, in the week, where we did these measurements (KW 14) the beam was very instable – as we were informed - due to the preparation of the beam shutdown for the following week. As a consequence we hardly, if at all could evaluate the structure forming effect of solutes on water, the purpose of our activities during KW 14. This is very unfortunate because under “normal” conditions results at least comparable with those achieved at TeraView could have been obtained. Therefore, we are now applying for measurement time during the low-alpha shift, in order to get spectra in the THz region (1- 30 cm-1) taking full advantage of the Synchrotron Light. Here we are confident that under regular operating condition it will be possible to obtain results on our solutions that provide more information, especially in the lowest wavenumber region, as compared to those obtained using the TeraView instrument. 

Part B: A lab-on-a-chip device acting as a micro-mixer was successfully employed for a biochemical reaction monitoring by Synchrotron IR radiation. The mixing is performed by superimposing two flow sheets in a 10 µm thick channel that allows following the reaction along the flow from the mixing on. The high collimation of the Synchrotron IR beam allows to measure down to the diffraction limit in the mid-IR. In previous work the mixing performance of those chips was tested and the potentials of Synchrotron IR for our devices had been assessed. Under optimized conditions (the S/N at the beamline was significant improved by implementation of electronic filters designed by U. Schade) it was now possible to monitor the biochemical interaction between the antibiotic Vancomycin and an analogue of bacteria cell wall and precursors thereof in D2O. 

