Proposal Title: Transformation of a bench-top Capillary Waveguide Biosensor into an automated, in situ monitoring device for microbial process studies: Integration with the MBARI ESP

Statement of work – C. Scholin (MBARI)
The Environmental Sample Processor (ESP; http://www.mbari.org/esp/) can concentrate particulates from relatively large volumes (L’s) of native sea water and then concentrate material collected for analysis on a millifluidic or high-end microfluidic scale.  However, many detection chemistries require low-end microfluidic scale sample manipulation.  To meet that requirement a separate fluid handling station can be added to the existing ESP.  This device is referred to as the “microfludic block”, or MFB (http://www.mbari.org/esp/mfb/mfb.htm).  The MFB distributes, on a microfluidic scale, samples and reagents to one or more detection modules.  The MFB and attendant analytical devices can be run as a standalone unit on the bench for assay development and testing, or mated to an ESP to provide a single instrument that provides end-to-end sample collection and analysis functionality.

This proposal aims to use the MFB as an interface between the capillary waveguide biosensor (CWB) and the ESP.  To that end, in Year-1 MBARI will build an MFB and install that system at SUNY Stony Brook by the beginning of Year-2 if not the end of Year-1.  During Year-2 the MBARI team will work the Stony Brook team to configure and program the MFB for use with the CWB.  This will include developing scripts for delivering samples and reagents necessary for application of CWB within the confines of the ESP system.  The MBARI team will also train personnel at Stony Brook how to operate the MFB.  In Year-3, the MFB/CWB will be shipped to MBARI and mated to an ESP for laboratory testing.  A series of natural, spiked and/or cultured samples will be used to assess the performance of the CWG as it could be deployed outside of a laboratory aboard an ESP.  Finally, the MBARI team will scope resources necessary for carrying out field deployments of an ESP fitted with a CWB.  Additional details on the experimental plan are found in the proposal text.
Declarations

MBARI will retain ownership of the MFB and associated laptop computer throughout the duration of this project.  At the end of this project, hardware built by MBARI will be returned to MBARI in lieu of any future agreement to the contrary.  In the event the MFB malfunctions or is damaged, MBARI will service, repair or replace the equipment at its discretion.  SUNY Stony Brook acknowledges that the ESP and MFB is an experimental device for research purposes only, and as such will not hold MBARI liable for any damages that may be incurred as a result of using the instrument.

Budget justification
Funds are requested for personnel, materials and supplies to construct and operate an MFB, travel to support installation of the MFB and facilitate collaborative work at Stony Brook, and costs associated with shipping materials between MBARI and Stony Brook.  Total funds requested for this three-year project are $161,503 (Y-1 $72,675; Y-2 $43, 751; Y-3 $45,077).  Additional details are given below.

Labor.  Scholin will serve as co-investigator and lead the MBARI component of the project.  He will dedicate approximately 1 month of time to this work at no-cost.  Construction of the MFB, installation and support, and integration of the MFB/CWB with the ESP for lab testing will be carried out by a Mechatronics Engineer (existing member of the ESP team; 2 months per year).  Resource scoping for deploying the CWB aboard the ESP will be carried out by a number of MBARI science and engineering personnel at no-cost to this proposal.
Fringe Benefits.  Fringe Benefits are paid based on salary classification (e.g., full time, part time, temporary). Such benefits may included but are not limited to health, dental and vision insurance, FICA, Workers’ compensation, retirement plan, and paid off time for holiday, sick and vacation. Annual rate used for all budget years is 53% salary.

Construction of custom equipment/supplies.  For Year-1 $25,000 is requested for purchasing materials necessary for building, operating and calibrating the MFB.  Of that, $20,000 is needed for both COTS and custom-made parts, such as motors, electronics, fluid lines and fittings, valves, bracketry, stand, etc.  An additional $5,000 is requested for a dedicated laptop and associated software for controlling the MFB and storing data.  Together, the individual components and computer make up the “MFB system.”
For Year-2 and -3, $5,000 is requested each period for materials and supplies needed for maintaining and modifying the MFB as required for optimizing integration of the CWB.  This will include fabrication of custom bracketry, modification of valving/fluidics layout, fabrication and replacement of reagent reservoirs, maintaining a set of spare parts for the MFB, and upgrading to meet current ESP standards (etc).  A portion of these funds will also be used offset costs associated with merging the MFB/CWB with the ESP and carrying out lab testing in the latter stages of the project.  
Travel.  Travel costs are estimated at $1,500 per year for all years of the project.  We assume at least one trip for one person per year to facilitate work at the Stony Brook lab, or to attend a relevant scientific conference to present results associated with this work.  Travel between labs is likely to occur in Year-1 and -2, while travel to a meeting is most likely to occur in Year-3.  Costs of 1-week trip are estimated roughly as $750 airfare, $500 hotel, $250 food/misc. expenses.
Shipping.  A total of $500 is requested each year for shipping hardware between M BARI and Stony Brook, and for exchanging sample materials/reagents needed for testing the MFB and verifying its functionality as well as assay chemistry.
Indirect Cost.  MBARI’s indirect cost rate agreement with NSF is dated September 4, 2007 and it establishes a predetermined rate of 51% MTDC through December 31, 2009. The indirect rate is applied to all direct costs excluding capital and fabricated equipment (over $5k).
