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. /" Presentation Outline

» Overview of MicroChemLab (uChemLab)
e Improvements to pyChemLab
* Development of Electrokinetic (EK) Pumps and Flow Sensors

« Automated Sample Preparation
— EK Pumps
— Stepper Motor / Valve Arrays
— Flow Injection Analysis (FIA)

» Electronics and Software for System Automation and Control

e Tenix/CH2M HILL Unattended Water Monitoring System

 DoD pyChemLab Spore Detection System

 BioBriefcase System, Field Test Results from UNLV and ECBC

e SUMmMary
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uChemLab: Handheld Biodetection System

|

» Applications
— First responders
— Facilities monitoring
— Pathogen detection in water

 Detect full suite of bioagents
— Biotoxins, viruses, spores, bacteria

* Requirements
— Rapid detection for detect-to-warn

— Low power for field use

— Low false-alarm rate

— Little or no consumables

— Adaptable to new threat agents
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- /" Bioagents Pose Diverse Sample Processing Challenges

Toxins Sensitivity: 500 pM

e ‘qu\, *1-10 nm Analysis time: 10 min

%Zfﬁ% * Protein or small molecule Power consumption: 3.5 W (8

3 e 8 ° . .
‘ 20 May have variants hours of continous battery-powered

Viruses operation)

e 50-200 nm
 1-50 proteins
» May have host specific proteins

Spores
el um
» 50+ proteins
 Vary in copy number

Bacteria

e1-3um

» 2000-5000 proteins

* Protein content dependent on
growth conditions

Demonstrated signatures for:

Ricin

Staphylococcal enterotoxin A, B
Botulinum toxin surrogate
Cholera and Tetanus toxins

Viruses: including A.
encephalitis, V. stomatitis,
Vaccinia

B. Anthracis spores
E. Coli
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‘/" Overview of Detection Process

Manual Sample Preparation for Viruses, Spores, and Bacteria
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Collec;t Sample Thermal Lysis Concentrate Label e
~~ ~" — Load Chip
Automate Sample Prep for Unattended ‘
Operation and Portability Automated
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Laser-Induced Fluorescence
Optics Module

1 2) R
High-Voltage
Power Supplies

Microchip
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K MChemLab On-Chip Separations

/Sample Loop Flush port

Offset “Tee” Defines Injection

e
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Column
Head

Overall 20 x 20 mm

UV-LIF
Detection
Region

=

*)

Separation
column,

10 cm length,
500 Vicm

\Column

Waste
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"/’Original (2001-2006) uChemLab Fluid Module

Bm—

Silica Capillaries

and Nanotights Electrode
Fluid Manifold = |
T Gel Inlet
Beam Block
f e . Sample
Septa and Caps .\ Inlet
: 7
Reservolr - Compression

_ «— Frame
O-rings

Strongback
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— %hemLab Fluids Module: Reliability and
Ease-of-Use Improvements

P

* Improved Chip Design:

— Lower Pressure and More Balanced Gel Flushing with 10 um
Shallow Etch Depth (vs 4 um)

— Less Carrover with Narrower Sample Channel

e New Fluids Module:

— Fewer parts: press-fit manifold/cartridge and single-piece
compression frame eliminate glass capillaries, septa

— Replaced large syringe port with low dead volume nanotight port
— Added individual drains to each reservoir

— Replaced air vents with nanotight ports to permit sealing for
transport

— Added high-relief o-ring captures
— More uniform compression with symmetric compression frame

— Added gel spillway to automatically maintain same gel level for
more consistent separations
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el Automated uChemLab

» Easy operation -- place centrifuge tube on holder,
start software routine

» Used to demonstrate >600 separations on one chip

* No maintenance necessary other than refreshing gel
reservoirs

» Glass or plastic chips may be used

1000
900 \ A
1— AR
800 —_[
700
= 600 Blank
= -
(-7 . -, P, A S
9 500 ‘
= ]
= ]
400 1 nM FITC
300 in 10 mM TRIS ”
1 A A L, A O
200 ir - _
] "P" Chip; Michael's setup, 1 nM FITC in 10 mM TRIS
] — YIA_Detector_Sep_20060614_16143 1 nM
100+ — YIA_Detector_Sep_20060614_16302 1x CE buffer blank
. — YIA_Detector_Sep_20060614_17031 1 nM
0 T T T T T T T T
0 50 100 150 200 250 300 350 400 450

Time [sec]
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Electrokinetic Pump Performance Summary

Operating Summary (for 1 cm-long, 2.5-mm-diameter core)

* Flowrates up to 200 uL/min
* Pressures up to 1500 psi (10 MPa)

1500

» Operating Voltage up to 1500 V (drawing 2 mA) 1200
* 1% Electric-to-Hydraulic Conversion Efficiency 2 oo
Why use EK pumps for fluid metering? § 000
« Compact Electrodes and Pump, Scalable to Chip 300

» High-Pressure Capabilility
 Pulseless Flow, No Moving Parts
 Fast Transient Response

\

> EK Pump

Electrode

Electrode

0

0

50

& 2

%
L
%,

100 150 200
Flowrate [uL/min]

) 2SO
2 |

24 mm

Fluid Isolator
and Reservoir

Flow
Sensor

f—%

Restrictor (18 um)

Pressure
Transducers
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=~ Fabrication of Polymer & Silica Monoliths

Polymer:

Prep & Mix
Monomers

Silica:

Stober Process

‘, Dry 3 hrs

@90C

UV or Thermal Supercritical Bond in PEEK, Grind to
Cure ™| CO, Extraction > | Thermal Cure | Shape
Mix Flush & Fill Pack up Flushat |
Slurry ’ Packing Tube g to 30 ksi > | 40 ksi
D E—
Sinter 90 min Hydroxylate Bond in PEEK, Grind to
@ 1050 C | 5min@60C ’ Thermal Cure ’ Shape

0

Illlllllll‘lrlll.!‘ (!Hll'llllllllll

10 mm

10
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- EK Pump Cross-Section
- | -
thru hole metal contact | | NafionF;Il?tt)Zum wire=¥
\ - bonded at thru hole
» O-ring and Face Seals
o » Modular Design
tlt.anlum
i « Easy to Fabricate
Nafion tube epoxy bond
epoxy EK Pump Monolith  — Centerline
— o= = (—y - — S .
Net Flow  ~~ \
® o ® © @
« Net Charge in Electric Double Layer (EDL) 0o © 0@
- Electric Field Drives EDL 0 ®0% © ® . Chage

* Viscous Forces Drive Bulk Fluid m / Double-Layer

» Pressure is Obtained by Restricting Outlet Flow
Wetted Surface
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- /" EK Pump Pressure Transients and Volume Metering

Pressure [psi], Voltage [Volts]

1" i - N .W | B . W} B V'» 7‘ B "1 B B
~ 3.0psi/Volt 7 A
. 4
i
BT

Inlet Reservoir

40 50
Time [s]

60 70 80 90

Isolator <

50 —

2 uL

‘50

 eeswe| 250+ Well-primed fluidics and
 Pressufe™® dual-polarity high-voltage permit
: // 0 rapid flowrate transients.
S | } = 1 second
R s S 150 > <

& 1uL

5

ﬁ 100 —

&

— 40

— 30

—20

— 10

T 1 T T 1 T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time [sec]

—p H

Pump

Pressure Transducer Restrictor Open Exit
A =

i

i

I

I
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Waters CRADA: Flow Sensors

|

* Direct or contactless flight time
measurement of conductivity pulse

360 jun OD
polyimide-coated

High-Voltage
Power Supply &
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Actuators and Components

High-Force, Low-Speed
5 Ibf, 0.5 mm/s

Electrode EK Pumps

‘_‘ e

Electrodes (two views)

sosestra, High-Speed, Low-Force
4 mm/s, 0.3 Ibf



Gas-Bubb 3 mL

25 uL Electrode Syringe -
Syringe = R .

rar  DeTiiie




0.5-mL Syringe

1 x 3 x0.038" T
Glass Slide [ =
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Automated Sample Labeling: Electrokinetic Pumps

Automated In-Capillary Labeling

» Meter dye and sample at 1:9 flowrate

« Stop flow and wait 1 minute for labeling
» Meter labeled sample into uChemLab

Automated Gel Metering:
* Reduces wait time
* Improved run-to-run reproducibility

Demonstrated Labeling:

Prime / Purge

Isolator Valve

Pump

Pump

JE£AY, TEA
y—y N/

Pump

Flow Sensor
CGE Chip

pe=——=5

» Bacteria (GK anthracis), peptides, and proteins

Flow Sensors,

uChemLab

Analyte -~ /
Pressure
Transducer

2200 —

2000 —

1800 —

1600~ /Y

Fluorescence Intensity [arb)

Automated ol

Manual

Capillary
Restriction

H I} |

|

1
l"\../'*«r

|
A

1200 —
EK Pumps Capillary Labeling Module 100¢ —
A A A 0 40 80
4 ] r — N
= o % -USEN
S
L T = - ) ~ -
- —
X " 7\: ‘" {‘ & 3 :“
o~ L

nee Mope—

T T T T T T
120 160 200 240 280 320

Time [sec]



Flow Injection Analysis Toxin Train

Simple Design

Fewer Parts than Stepper-Motor & Valve
Version

Less Prone to Clogging
Lower Reagent Consumption

Toxin Train (FIA version)

PCR
Water

MilliGAT
Pump

uChemLab
Detector
Module
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;/'" Sample Prep Components and Actuators

Stepper Motor

* Flow Sensors PUMp

* Electrokinetic Pumps Electrokinetic
— Compact design; flexible reservoir volume Pump
— Pulse-less flow; high-pressure capability
— Scalable to chip
— Built-in flowrate and pressure sensors
— Fast transient response with closed-loop control 3-Way Valve

o Stepper Motor Pumps
— Capable of suction for automated loading
— Fast transient response
— Open-loop possible for sufficiently low pressures

Thermal
Lyser

e Valves

e Thermal Lyser

SEC 4

 Solid Phase Extraction Cartridges c:artridg?" SIS

-~

< WU
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‘/" Electronic Controls

Switch 0 48 /4 EK Pum
Three types of control boards: Board >y SFE R 1 Boafé

 EK pump HV power supply
* High-speed switch
» 1/5/10 kV separation supplies

High-Speed Switch Boards: o “X Separation
« Stepper motor, variable voltage (PWM), on/off, HV Board
and pulse

* High current capacity (5 Amps)

EK Pump High-Voltage Boards:
« £1500 Volts, 2 mA, 500 Hz
« Constant flowrate and volume metering

Rabbit Microprocessor Board
with HV supplies and Switch Boards
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“MasterMod” LabVIEW Controls Software

° I r O t I ) a el . Configure? [41C Documents and Settings BECIDeskiop1-+0SIBBC Aot train-v it
I I I I .
Row #

— Start / Stop and Monitors A2D feedback w—
and PMT signals o

Row Critdn Tab Crtdn Tab Row Tab e (col #)

T

lfj.}eCti‘\g

Running
9

Ground
OK?
=

Current

qmﬂrd OK?
)

Two Color?
J

« Configuration Panel

— User enters numbers that correspond to
particular flowrates, valve positions, etc.

— Interpreter describes functions as o

numbers are entered il e

— 11 different “tabs” can be programmed
and called in any order

— Up to 7 Independent Rabbit controllers
may be run simultaneously

Currents
S
0.1

SW

0606666 [

&
(™|
&
X]

File Edit Operate Tools Browse Window Help

Order of Operations
Tab Sequence

Rabbit Setup = = 2 IoERinS
Rabbit #  SerialPort  Corfigure? | Save? Load? Name? 3 1 6 B8
—_ R Ce P 1 =
1 % Il O = Char Mav? oo
2 ? » )

Aerosol ceogectov oa % comn Edt? Create New? -]

Enal C ( Configure o
C m A2} \_9 Q Separation?  *

NH4_2504  |Elute-AnEx | ALl
0 . I T -

400 [1 [0
146E[1 [0
0.00 [0 |1
400 (1|0
55 [1 |0

eter 1.6 [u] at 188 [uLjmin]
T JR—
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‘/ LLNL’s “ISDAT” Controls Software

 Originally Developed for Autonomous ~emd OPERASTy(;F:{eaCREEN v
Pathogen Detection System (APDS) [ ,
e Operator / Login Screen:
— Logon Screen -- different users |
have different access / operational cotmrsin | ootmensees] | it | [ oa |
privileges

— Built-in Network Capabilities for
Remote Control and Monitoring — DEVELOPMENT SCREEN =l b=V

Curment Apusine | Combined plassc_Lrn

(B C)

|||C||ul|l.lh I|N:nn|sp|w|| End Run ‘.

» Development Screen:

— Flexible Operation -- Goto,
Subroutines, User Query

— User Programs Steps for Each
Device Type

— Text Summary Describes Function

= [ Conifigure Rabtas for “Yoda1-pasts”, Setsots Empty, , Emoty, , , , gel pume, sample pump, Sampke Vahve Gel Vaive, , ,
= [Fome et G et
= | Mco0hem Furchon. Device: Yoda1 lassc. Code: 0.00,0.00,0.00; 8.00,0.00,0.0%; 4.00,0.00,7.00; .
1= [Mcro0hem Furction. Devce: Yorka1 plaste. Conder 74,5, -234.00,250,00; 0.00,0.00,0.00; 0.00,5.00,0.0%;
T Fan Step Number 4, 2 omes
= fPtay sound CrND OIS Medaltada, mav
= JiPopun “Gel Fush Chot”

Device: Yodsl-plastc. Code: 0.00,0.00,0.00; 0.00,0.00,0.00; 4.00,0.00,8.00; .

. Device: Yodalplatic. Codes .05, 230,00, 78.00; 0.00,0.00,0.00; 0.00,0.00,0.00; .

(Goto Step Humber 13
[MicroChem Funciion, Device: Yoda1-plastic. Code: 9.00,0.99,0.00; 0.00,0.00,0.00; 4.09,0.00,8.00; .
[0 Fuchon. Device: Verda L plastic. Cone: 19.25,238.00, 750.00; 0.00,0.90,0.00; 0.00,0.00,8.00; .
[ Ficrochem Furcto. Device: Yoda - plaste. Coeie: 0.00,0.00,0.007 0.00,0.00,0.00; 4.00,0.00,7.00; -
Pause for 30,000 seconds
Pl $ound C:WINDO v
15 contrus”
“odal-plastc”. Inject for 120,00 ses, Run for $00.00 seconds

o O s s

AEAAR0EEBREEAGRARRAR
lelelele|z|z|z|z]z]2|2]e]z |z |5]2 ]z |5 ]
SEEIEIEIEIEIEIE18 151818 81515151818

| cxcane ||_seve [ sovens [ tosa || cter || oo || cose ||cotouraton]| mamenance| @ |
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Tenix / CH2M HILL CRADA Overview

| 0

 Leverage uChemLab module

 Leverage Autonomous Sample Prep

« Build Unattended Water Monitoring
System (UWS) and deploy at Willow
Pass pump station in Concord (part of
Contra Costa Water District)



/" Tenix System Architecture

Simple layout to maximize  sem PRp——— w
reliabilit 4-18-05 uChemlab

- 4 AP
Capillary sample prep and Breadboard [ o 2 =
chip-based CGE T il — =
separation ump Q) D 9
System state of health & Pump N | | J
included for reduced false L \Eﬁ?cﬂ?
positives pumn G 89_ umn "
Labeling in capillary TIRE - E igg;a
Automatic gel flushing _ == 600 pm
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Inal (2005) and Recent (2007) UWS Systems

|||||||||||||||||

mH— UWS Version 4 I
- — |

Original UWS
Prototype

: ,’\WF._._— e o,
7 . _— K




 Demonstrated sensitivity down to 10ACPLA (simulated) for Bacillus
subtilis spores.
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e Lysing Spores in ylLiter Volumes

« Mechanical methods (ultrasonic, bead mill) — can kill spores and release DNA, but
do not solubilize proteins

« Chemical — solubilizes proteins, but requires clean-up

Outer coat

S Py

Inner coat

Core

Nucleoid é%t%g’%
Bacillus spore slurry add lysis buffer Heat . protein lysate
+ detergent 80 -180°C

+ reducing agent
! Heating coil ~ Outer capillary

Coil leads Inner capillary

Outer insulator Coil insulator



Pt

Pressure

3Way Valve

oy (M

~

Transducer

DoD uChemLab Sample Prep




:/" DHS-Sponsored BioBriefcase Project

 Miniaturized, multiplex, broad spectrum detection system that includes
the latest advances of LLNL and Sandia.

1. Autonomous collection and detection (Environmental Monlto_)‘
* Long term (public venues) or short term (special events)
» Easily deployed and networked
* Low reagent consumption
*  Cheaper to operate
*  Modular design allows for purpose optimization

2. Portable laboratory
* Rapidly deployed Aerosol Collector Aerosol Collector

*  Minimal user training Virtual Impactor . Storage “Hat Box
* Broad spectrum of agents = & | =

»  Short time between samples and action 488 nm Laser i

Module\[-\{‘ - : / Immunoassay
3. Fits into existing surveillance schemes / Moddle
> 1 1

Mechanical
Isolation Frame

PCR Assay

Modul Biotoxin Assay

Module

Power Supply
Master Controller
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:/"Orthogonal Assays for Low False Alarm Rate

Aerosol

Collector/
Concentrato

. O@

3 BioBriefcase Analysis Trains to detect threats:

Bacterial
+

Viral
+

Toxin

Reagents )
Bacterial

eTaglmmunoassay
Reagents Reagents
J\/l_ e Release eTag Canillar
Antibody Scavenge i A : Elgctro_y
Coupling —> bound eTags —> ] —> phoresis
D) =R
eTag Nucleic Acid Assay
Reagents Reagents
Y Scavenge Capillary
Lysis | | DNACapluro& Amplificaion |_ v ampitiea|—p»| 251>
NN eTags B
Protein Signatures
Reagents Reagents
Capillary
: Protein Electro-
Filter - Label - Concentratior —> phoresis
—

+
Viral

Toxin
+
Some
Unknowns
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‘/" | Monogram eTag Assay for Nucleic Acids (PCR)

Biotin £d
eTag m ANTP's elag free
Primer 3 in solution
Emmmmms  Probe
= i > —S_E_ +
DNA target PCR H e ’

. DNA
5’-Nuclease activity of Taq target

12000 — s o
polymerase (enzyme) cleaves ] B
eTag during PCR amplification = _J_j& o
£ 8000 —
p—— 5 g |
1. Free eTags during amplification z 1; WY
2. Use CE to distinguish free eTags S Jan 29, AME Sample 1
= == YPCR_20070129_171122_xy Blank

2000 — = YPCR_20070129_172237_xy Run 1
— YPCR_20070129_173211_xy Duplicate

M 1 ,’_—:‘;{éﬁ; ingYDSg‘Ijk;g[ 0 I | ETL I P B I T L I FRIE l L I | TSR L ] I L L I | B TR
T 0 50 100 150 200 250 300 350 400
Yp PCR Positive Control: Time (sec)

950 Ba, 4*10°Yp Co92in1mL

3500

Ba




e
- BioBriefcase Toxin Train
BPM Toxin Train
« Capillary sample prep and ;‘;
chip-based CGE separation re N

. I i I " u l_l
Labeling in capillary 100 g
”50" "50”(10 ul) 50 um
» Automatic gel replenishment o' [pum [Pump—@) s um
100" | Pump s — 250 um
57100 g = 600 um
3500 — oll= A Q 7 Valves
= s & - 6 Pumps
T 5
3000 — ® 2
2500 —
)
=,
=
& 2000 —
2
=
g
g 1500 —
3
[T
1000 —jemdeisiusmivemensytin tominay
500 —
0
o 100 200 300 400
Time [sec]
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loBriefcase Integrated System Versio

Aerosol Collector inside | "1

UNLV Aerosol Chamber

“R2D2” outside»_UI\_ILV A_erpsol Chamber

e g
= — J"y
Cp iRy q - ’
. -

‘R2D2"

2 Cu Ft Package Goal

nl
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- /"Sample Handling and Modes of Operation

Aerosol > Sample
Collector Distribution
Sample
o Startup Archive

— Gel flush on uChemLab detectors
— Prime reagent lines in PCR, IA, RT-PCR

— Check state of health (pressure check valves)

e Run

— All assays pull their sample from sample distribution
— Assays run simultaneously; TT, IA finish prior to PCR

e Decon

— Bleach and rinse all fluidics in contact with sample

o Autosampler

— Run overnight using standards to test reliability

RT-PCR |—»| uChemLab
PCR —»| uChemLab
1A —p| uChemLab
Tox_in > uChemLab
Train (2-color)
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/’ BioBriefcase Field Testing at ECBC

|

* Three Months at Edgewood Chemical Biological Center

» Gamma-Killed Bacillus Anthrasis nebulized at entrance to aerosol
collector

PCR Assay Train

Aerosol B
Collector
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‘/ Databases used for BAND testing

Tests 3 and 4

Test5 - PCR

Test5 — |IA

Bkg Corrected Bkg Corrected

Bkg Corrected

4500.00
* Not used for making call
3500.00 Ml\ 9
2500.00 |
Ba*
1500.00 | Ba ( )
500.00 | h “ M2
—N
-500.00 ' L L
100.00 187.50 275.00 382.50 450.00
4500.00
3s0000F M1
2500.00 ™~
Yp Ba
1500.00 |
500.00 | A | M2
-500.00 ! ! L
100.00 187.50 275.00 362.50 450.00
3500.00
2500.00 | Ov Bot
-~ . \ /
1500.00 |
$00.00 |
/L L P, M'JL-
-500.00 ' L L
100.00 187.50 275.00 382.50 450.00

time (sec)
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Summary of “Test 4” Results
M1 B1* B2 M2
8800 1 #18-POS (balled NEG), . ) / t
A N
#17-NEG AL o — . o . ‘
7800 -
#16-POS N G SN A —BS1-POS
#15-POS | }/\\ — BS2-NEG
] i = — BS3-POS
6800 1 #14-NEGJ} | l SR e p\ B4-POS
#13-POS ' — BS5-NEG
5800 - — BS5-POS
12-P
- AL — BS7-POS
= #11-POS . — BS8-POS
] { S
@ 4800 1 410-NEG| i, K B ,.f,-\Lﬁ pNEe.
o R 1 ST N T eI et ', el — 4
= | HE-NEG (led FOS L. | .r A_m__mw.x__m-"} | |[—BS11-POS
T 3800 1 #8-POS \ — BS12-POS
#7-POS (Hhiled NEG) JUA ] | TEaRos
2800 1 #6-POS - VAN —BS15-POS
#5-NEG | N\ — BS16-POS
1800 - #4-POS :gg ;:Egg
#3-POS |}
800 1 #2-NEG |,
#1-POS |
-200:7g 150 200 250 300 350 400

TIME (SECONDS)
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=~ BioBriefcase “Test 5" at LLNL
|A .PCR

uChemLab

\ -
~ "
L
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| 0

Sample
PCR =
5 1 A Bead
Distribution Water ?_\: & \ Lysar
% ]
3 > 3
MilGAT ey 3 & MilliGAT
Vent ! Pum 2
1mL P
Samplo Waste k)
Loop i
1A RTPCR Savgle Dttt [0 Vent Bample Dutrtuten
Loop 7
Waste 3 & %
PCR 3 '
PCR a“\b\ -
Water o g 3 %"'"
Vent /! & i
Wasta & 3
MF‘::;?“ADT Immunoassay PCR PCR
Train < Thermal
Train Cycler
Z @ 3
% a ,i g
£ Y o8
L ‘;)D o (‘ 6
e <+« pChemLab %, 3 g
B, Detactar % %‘bo
Module o, C
Yoy
S M ? Closed Closed - Vent
o 4R"‘°, p b
o) O, ) % i
o 5 OO |} My,
“9 o nChamLab g
2 %‘ Detector g
S & Module (¢
)
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Test 5: Blind ECBC Samples

30x10° -

25 —

20

Intensity [arbitrary]

10 —

15—

Time [sec]

M1
e J { Yp Ba BAND #37 M2
R BAND #31
/l LA BAND #29 — 'BAND11-Yc!
— 'BAND13-Yc'
— 'BAND17-Yc'
Jk BAND #26  — .gi\poave
7 — 'BAND29-Yc'
— :BAND31-Yc:
. BAND#23 TEAWTYC
J BAND #17
A P
A BAND #13
J\ BAND #11
| | | | | |
100 150 200 250 300 350 400
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Bench-Top eTag Analyses of Test 5 Samples

Sample ID B. anthracis Y. pestis 1 BAND sample #11
BAND #11 Neg Neg i
BAND #13 Neg Pos A M2
A h
BAND #17 Neg Pos (weak) g : : : : F T
BAND #23 Neg Neg 0 200 400 600 aggmnds 1000 1200 1400 1600
BAND #26 Neg Neg 1 1
| BAND sample #29
BAND #29 Neg Pos
BAND #31 Neg Neg l M2
Fo1 1
BAND #37 Pos (weak) Pos A
= ) ‘ ' ' “ : : )
BAND #41 Pos 50S 0 200 400 600 agueconds 1000 1200 1400 1600
BAND #47 Pos Neg M1 Yp Ba
5 ‘ BAND sample #41
BAND #53 Pos Pos
BAND #57 Neg Neg | M2
| oA _’ﬁ
BAND #61 Pos (weak) Pos (weak) 4 -
T ol R T T T T T
BAND #71 Neg Neg 0 200 400 600 sggconds 1000 1200 1400 1600
BAND #79 Pos Neg - 1
BAND sample #47
BAND #97 Pos Pos (weak) i
475 cfu B. anthracis Pos Neg M2
control e | ) L A
2000 cfu Y. pestis control | Neg Pos 0 200 400 500 500 1000 1200 1400 1600
950 cfu B.a., 4000 cfu Y.p. | Pos Pos seconds
No template control Neg Neg
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BioBriefcase Summary

« ECBC Field Tests Successfully Demonstrated System
Reliability and Limit of Detection

e 4-agent Testing Demonstrated at LLNL -- Higher
Multiplexing Possible, but yet to be Demonstrated on
Integrated System (Benchtop Only)

o System Integration Facilitated by Flexible Software Platform

« uChemLab Improvements Significantly Improved Ease of
Use and Reliablility

e 3-Hour Cycle Time Could be Cut in Half with Additional
Testing

« Test5 ECBC Samples did not capture on packed bed in
same manner as spores from Tests 3 and 4

e Seeking to Leverage Technology for DoD
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