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CRADA NO.: 95-CR-22 COMPLETION D A T i  

PARTNER Miragen, Inc. 

PRINCIPAL INVESTIGATOR($): Gary Beweson 

ACCOUNT EXECUTIVE: John Alexander 

MARK “X” in the appropriate response. 

BENEFITS REALIZED? x YES NO 

LIST: List CRADA provide the Parties an opportunitv to evaluate and consider other applications for 

Antibodv /Antinen identifiaction. However. due to a lack of funding at this time the Parties were unable to continue 

workin? on the current scope. Currentlv, the Parties are attempting to indentifir a fhdina source or third partner. No 

subiect inventions were indentified bv the Parties. 

(Provide a brief summary of the benefits derived as a result of the CRADA; e.g. Subject Inventions, new capabilities, 
additional work, new business, etc.) 

CONSTRAINTS’EXTERNAL INFLUENCES 

(NOTE: If activity was considered unsuccessful, select one or more of the following reasons.) 

- Technical or manufacturing problems Changes in market conditions 

__ Personnel Changes __ Legislative!Regulatory Impacts 
- Work Scope Changes - Changes in Partner Objectives 

X Funding Availability - Competing Technology 

- Other: 

FOLLO W-ON ACTIVITIES 

(NOTE: If applicable, identitjr one or more follow-on activities that resulted from the CRADA. Place an (x) if applicable 
and provide a number in the line following the selection to indicate how many, e.g. 
that your activity resulted in two follow-on CRADAs. 

CRADAs, #_2. This indicates 

X CRADAS #L - Licenses #- 
- Cost-shared Contracts #- Copyrights #- 

- Technical Assistance #- Use of Facilities , #- 
- Invention Disclosures #- - Reimbursable WFO # 

- Patent Applications #- NonUS # 
- Other: 

Were Any Awards Given? - YES X NO 

List: 



DECLAIMER 

Portions of this document may be illegible 
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produced from the best available original 
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1 ' Jerry Turnbull, 02:09 PM 3/13\97 ,95CR21 and 95CR22 55. &2- 32 

Return-P ath : <turngw @ ine 1. gov> 
X- S ender : turngw @eloi. inel. gov 
Date: Thu, 13 Mar 1997 14:09:57 -0700 
To: Julie Hart <jxh@inel.gov> 
From: turngw@inel.gov (Jerry Turnbull) 
Subject: 95CR21 and 95CR22 

Julie, 

I spoke with Tom Unger on 3/13 concerning these two CRADA's. Per verbal 
aggreement these two CRADA's are closed. If you need any additional 
information let me h o w .  

Thanks, 

J e w  

Printed for "Julie H. Hart" <jxh@inel.gov> 1 

mailto:turngw@inel.gov


FINAL REPORT 
ANTIBODY/ANTIGEN DETECTION SENSOR 

WITH APPLICATION TO HIGH THROUGHPUT IDENTIFICATION AND SCREENING 
CRADA 95CR21 and 95CR22 

1.0 OBJECTIVE 

Design an imaging system capable of reading fluorescing activity from 
individual grid cells contained on a biosensor grid array cartridge. Each 
cell on the cartridge shall be designed to facilitate covalent binding of 
antigen/antibody bioreactive components. The imaging system shall include the 
image capture electronics, the video analog to digital conversion, and the 
image processing and analysis software. The software shall be sufficient to 
store the raw data and extract information from the data, such as unique 
identity recognition from the fluorescing pattern generated on the grid 
cartridge. The imaging system shall have the ability to distinguish the 
on/off condition of each grid cell as well as intensity determination with an 
accuracy of 8-bit gray scale discrimination. 

2.0 BASIC DESCRIPTION OF THE IMAGING SYSTEM 

In processing the activity on the grid array, an excitation light source is 
used to illuminate the grid, causing the bound fluorescing components to give 
off light. A lens collects the image and transfers it to a CCD array in the 
camera. An electrical charge from each picture element on the CCD array 
generates a signal that is sent to the frame grabber circuit, which takes an 
electronic snapshot of the CCD activity. The analog-to-digital converter 
changes the signal into a digitized image. The host computer then uses 
various algorithms to analyze the image data. 

EXCITATION 
LIGHT 
SOURCE 

I ? 
LIGHT 

3.0 DELIVERABLES 

LENS 
CCD FRAME ANALOG TO 

CONVERTER 
CAMERA GRABBER DIGITAL 

FROM 
GRID 

The INEL will develop the imaging system as described above. The INEL system 
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will include the following components: 

The excitation light source 
Camera lenses 
Filters attached to the lens, to remove ambient and excitation 
wavelengths 
The CCD camera 
The frame grabber electronics 
The Analog-to-Digital Converter Electronics 
The host computer 
The image processing software 

The INEL deliverables DO NOT include the grid array and associated bioagents. 

4.0 SCHEDULED TASK LIST AND STATUS AT 2-12-96 CLOSEOUT 

A task schedule is included in this report which graphically shows the task 
performance periods. The schedule is spread over three pages. The shaded 
schedule bars indicate task completion. The white unshaded bars show 
outstanding work at the time of project closeout. Together, the shaded and 
unshaded bars show the total scheduled performance period. The status of each 
task is given below. 

4.1 Requirements 
A. 

B. 

C. 

D. 

E. 

F. 

G .  

Define Objectives. 
2-12-96 Status: Complete 
Define Deliverables. 
2-12-96 Status: Complete 
Market research for existing off-the-shelf equipment which 
already performs (or nearly performs) end objectives. 
2-12-96 Status: Complete 
Collect all information from Miragen which defines bio 
characteristics. 
2-12-96 Status: Miragen has provided a requirements 

document which defines characteristics of 
the grid array, fluorescing agents, 
bioagents, etc. The Miragen input has 
been incorporated into the LDRD 
requirements document. 

Obtain Miragen fluorescing ABAG sample on a cartridge or 
slide. 
2-12-96 Status: At the time of project termination by the 

INEL, Miragen was working on the 
fluorescing samples and was working toward 
forwarding samples to the INEL. 

Measure wavelength and intensity of fluorescing sample. 
This will require the assistance of the INEL Physics group. 
2-12-96 status: Was scheduled to begin on 2-13-96, 

however, this can not be done without 
Miragen sample (see item E). 

Define desired software functions of the imaging system. 
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H. 

I. 

2-12-96 Status: Complete. 
Determine an initial cartridge size and ABAG "well" size. 
This will depend on the source of the cartridge (Miragen, 
USU, or INEL). 
2-12-96 Status: This task was scheduled to begin on 1-29- 

96 and continue through 3-1-96. The task 
is dependent on Miragen input and 
eventually on wavelength and intensity 
measurements. This task has not yet 
started. 

Requirements document. 
2-12-96 Status: The first draft of the requirements 

document is complete. It is not scheduled 
to be complete until 3-8-96. The existing 
version has many "to-be-determined" (TBD) 
specifications which rely on measurements 
and research. 

4.2 Conceptual Design 
A .  Block diagram of conceptual imaging system. 

2-12-96 Status: Complete 
B. Preliminary Component Selection/Evaluation. 

2-12-96 Status: Complete 
C. Evaluate Vendor Imaging Software. 

2-12-96 Status: Image capture software was selected and 
purchased. Candidate analysis software 
was still under consideration. 

Determine Vendor Software/INEL Software Mix. 
2-12-96 Status: Was scheduled to begin on February 19, 

1996. 

D. 

4.3 Procurement (Overlaps with final design) 
A. Order hardware and software components f o r  final design. 

Primary purpose is for test and demonstration, i.e., 
prototype. 
2-12-96 Status: This activity was ahead of schedule. The 

frame grabber, the ADC, and the computing 
hardware were ordered in January 1996. 
Most of these components have been 
received as of the 2-12-96. These items 
had been identified early since an 
existing CCD camera had been located at 
the INEL for use on the project and 
compatible items had been identified 
early. Other support items, such as 
filters and lenses have not yet been 
identified. 

4.4 Business Plan & Proposals for Follow-on Funding 
2-12-96 Status: A l l  activities in this category have not started 

as of 2-12-96. 
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A. Collect market data (Miragen needs to input to market 

B. Capture business potential and focus it to management as 
analysis). 

early as possible. Obtain support for ongoing program if 
the potential exists. 

C. Research potential funding sources for follow on work 
D. Generate proposals for follow-on funding 
E. Create a clear business plan for all future R&D. Include 

ROI data and market analysis data, etc. 

4.5 Final Design 
2-12-96 Status: All activities in this category have not started 

as of 2-12-96. 

A. Final Component Selection (use INEL existing equipment if 

B. Interconnect Details 
C. Final Software design and integration with vendor software 

possible, i-e., from IRC lab) 

4.6 Test and Demonstration Using Sample Cartridges 
2-12-96 Status: All activities in this category have not started 

as of 2-12-96. 

A. Assemble test system. 
B. Test the system using sample cartridges. Tweak and adjust 

D. Final demonstration. 
per test results. 

4.7 Documentation of Results 
2-12-96 Status: All activities in this category have not started 

as of 2-12-96. 

A. Update business plan. 
B. Update requirements document and turn it into a system 

specification. 
C. Create drawings as appropriate 
D. Final LDRD report which includes market potential and 

E. File remaining patent applications if appropriate 
F. Prepare research papers if appropriate. 

business opportunities. 

5.0 CRADA STATUS AND DISPOSITION 

The two CRADA's with Miragen (95CR21 and 95CR22) for this LDRD were never 
completed due to project cancelation by the INEL. The CRADA's were €or 
information exchange only, no money was exchanged between the INEL and 
Miragen. The outstanding activity by both the INEL and Miragen is to share 
information and jointly research a new high throughput antibody/antigen sensor 
for indentification and screening applications. At the time of project 
cancellation by the INEL, the information exchange between Miragen and the 
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. 
INEL was impacted to the point that further exchange was virtually stopped. 
Since the INEL funding cancellation prevented further progress, it was by 
mutual agreement between Miragen and the INEL LDRD team that t h e  two CRADA's 
be terminated. 
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