
Real-Time Molecular Hazard Detection in Harbors 
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Analytical Chemistry

Often the limiting step in environmental 
studies
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Require:  Real-Time Answers
Molecular Specificity
High Sensitivity
Economical

Harness the power of antibodies: Immunosensors

Highly specific

Reactions < Sec

Detection ~ 0.1 ppb

Pennies per reaction



What is needed:

Designing the antigen

Transducing molecular recognition into usable signa ls

KinExA SPR DTSLuminex



NHS-ester intermediate
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y = -0.1523Ln(x) - 1.2358

R2 = 0.9849

y = 1.184e-13.18x

R2 = 0.9878
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Very Specific 

Highly Sensitive



TNT in Field Samples

0.01
0.1

1
10

100
1000

10000
100000

1 2 3 4 5 6 7 8 9 10 11

Sample number

T
N

T
 (

ug
/L

) HPLC

Mass Spec

Biosensor



Current Capabilities
(Out of the Lab and into the Field )
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Locating Hidden Hazards



Future Directions

New Targets / New Antibodies

Algal Toxins

Target differentiation

Degradation products

Metabolites

Explosives

PAHs



Future Directions

New Platforms

How about robotic detection at 30 – 240 million mile s?

Microfluidics / Diffusion T sensors / Robotic Deploym ent

Fetch

ExoMars project
ESA

Specific Molecular Detection
of Life  (SMILE)

Miniaturized SPR
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