November 11, 2010


Environmental Sample Processor

Generation 3

Project Overview

Scope:

  This generation of the ESP will be taking the instrument onto new platforms as well as utilizing new technologies for detection.  Due to the size constraints of these platforms new designs will be needed to enable the LRAUV with ESP technology.  The combined project spans three funding source with complementary requirements.  Final detection methods will leverage off of technologies in use by co-investigators.  The design will support a means for adapting other detection technologies funded by future undetermined sources.

  The instrument will be used for the detection and quantification of a multitude of Algae, Bacteria, Invert Larvae and Biotoxins using genetic markers. Along with the presence of the species gene expression is required. 

Funding Sources:


MBARI

NSF Ocean Technology Interdisciplinary Coordination (OTIC) program.

Moore Foundation

Funding Source Expectations:

MBARI - Develop conceptual design for 3G ESP (2010)

NSF OTIC -  The goals of this 4-year program (2010 – 2014) are to fabricate one 3G ESP, and four “analytical module” subsystems that would be distributed to co-investigators at each participating institution. The major objectives are to merge a molecular detection system from UW with a smaller version of the ESP (3G) to support a variety of assay chemistries in use now at U ME, NOAA/NOS, MBARI and elsewhere

Moore Foundation – the goals of this 4-year program (2011 – 2015) are to miniaturize and increase the throughput of various types of analytical modules.  These modules must work with the newly designed 3G ‘front end’ and will be designed and tested by Arizona State U.

Preliminary Planning Meeting

Discussion of Nov 11, 2010 involved the SURF Center team; various requirements of Gen 3 were discussed:

1. Complete G3 [sampler and analytical module-AM] will fit on LRAUV, but system should be scalable--# of samples, reagents, possible to add more modules.

2. G3 should operate from surface to 200m deep and from 2(C to 30(C.

3. Internal subsystems can be arranged horizontally or vertically.

4. Will/should system be pressurized?

5. Must accommodate 5-6 reagents for sample preparation.

6. G3 ‘core’ is only doing sampling (and interface to AM)

a. Intake— between 2ml and 2L.  Faster is better.

b. Filter—scintered or scroll of material?

c. Archive—wet or dry?

7. Robotics should be minimized.

8. Reusable vs. one-time use.  Discuss trade-offs of cleaning, processing, space issues.

9. Cost—think about it.

10.   Are there other lysis methods?

a. Current chem/heat meet OTIC req’s.

b. Mechanical desired?

i. Sonify

ii. French Press

11.   Sample the filtrate (nice-to-have)

12. G3 smarts

a. Inherent or

b. Additional ‘mooring’ controller?

13. G3 needs to accommodate no more than 3 analytical modules (AM’s)

14. Who cleans injection loop, core or AM?

15. Which contextual sensors will be shared in LRAUV payload space










Functional Requirements:

1) Detection and Quantification of:

a.  up to 10 different RNA or mRNA sequences

b. 1 biotoxin

2) Lower Limit of detection?

3) Archival of retentaite for post processing in Laboratory

4) Particles in sample stream up to  0.5mm

5) Sample volumes of 25ml to 1l over a period of time not to exceed 1 hour

Or Undefined volumes greater than 25 ml at a rate or 1l per 4 minutes

6) Sample Volume accuracy of 1% of sampled volume

7) 30 samples and 30 archives per mission

8) Incorporate co-investigators detection technology

9) Store raw unprocessed detection data

10) Return as available, raw unprocessed detection data to shore

11) Mission duration will not exceed 30 days

12) Sample raw seawater at depths from the 1 to 200 meters

13) Non-sampling depth of 300 meters

14) Water temperatures of 0 to 35C

15) Exhaust only seawater filtrate and small amounts of sterilizing compounds

16) Payload of LRAUV

17) Power source? LRAUV or own?

18) Support integration of future detection technologies

Deliverables:


One 3G ESP


Four “Analytical Modules”


Documentation:



Manufacturing



Operation



Deployment


Field Operations

 Schedule:


Project start January 2010


First Article deployment middle of year 2013


“Analytical Module” delivery to co-investigators end of year 2012


Field Operations 2013 – 2015
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