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Dear Editor,

On behalf of all authors we would like to submit the following manuscript for publication in the journal Journal of Visualized Experiments:

“Improved dual-inlet system for robust multi-mode single particle ICP-MS validation”

Standards and reference substances ensure reliable identification and quantification in mass spectrometry based systems. Yet, in the field of nanoparticle size characterization with the help of single particle inductively coupled plasma mass spectrometry (sp-ICP-MS) such standards are only available for a few elements such as gold or silver. The reason for this shortage is the technical challenge of producing stable standards with a narrow particle size distribution. The application of standards that differ in physicochemical properties from the actual particles to be analyzed, however, results in the measurement of incorrect particle sizes and loss of information. Precise nanoparticle characterization is essential for applied sciences such as nanomedicine or nanoengineering though. 

Due to the importance of nanotechnology and the associated consequences for its further development, we searched for a solution to overcome this problematic lack of standards. Instead of synthesizing new and improved standards of further elements, we found a novel and creative solution that will help researchers to characterize nanoparticle size distributions in an easy, robust and extremely sensitive manner without relying on any standard. 
By using a microdroplet generator (MDG) as sample introduction system coupled online to an ICP-MS device, we were able to eliminate the need for a size reference standard in sp-ICP-MS. We have tested this setup with three different particle types to demonstrate the applicability of our approach. Other state-of-the-art techniques were carried out in comparison. In addition, a cross calibration has been performed with ionic solutions utilizing the MDG and a conventional pneumatic nebulizer. By application of our methodology the occurrence of split events could be significantly reduced and the sensitivity of the system greatly enhanced. In our manuscript we further introduce a new evaluation method for the sp-ICP-MS data collected.
We think that our report on the development of a novel and standard independent sp-ICP-MS sample introduction system in combination with its superior sensitivity would perfectly fit the ambition and scope of your renowned journal. Therefore we hope that our work might be of interest for you and the readership of the Journal of Visualized Experiments.

All authors and our institution agree to the submission of this paper. We agree with the journal’s policies and requirements and declare no conflicts of interest.
We are very much looking forward to hearing from you at your earliest convenience.

On behalf of all co-authors,

Sincerely yours,

Daniel Rosenkranz, M.Sc., Ph.D. candidate

Fabian Kriegel, M.Sc., Ph.D. candidate

Andreas Luch, M.D., Ph.D.

