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ASSESSMENT
• Macro
• Environment—air, water, food
• Personal Sensors—dosimeters

• Molecular
• genetics—is a particular sequence present?
• nanodosimeters
• Single lesions

DISCOVERY
• Biomarkers

Measurement Needs



Environmental Monitoring—Macro



Lidar



“Smart dust” photonic crystals

Target analytes:
VOCs
PAHs
CO, H2, CO2

HCN, Sarin

Michael J. Sailor, UCSD http://chem-faculty.ucsd.edu/sailor/



Discrete Samples—Personal Monitoring

Test Strips—low tech



Continuous Monitoring—GlucoWatch



Lab Based Instruments



Simple Approach

• Use adsorbents to collect samples that 
integrate exposure 

• Store, transport, and analyze in central 
laboratory

• Can be used for air/water or personal 
exposure



Sensors and Measurement Science
are Enabled by New Materials



Shuming Nie
BME, Chemistry, Hematology and Oncology
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Quantum Dots for Molecular Imaging in-vivo



Probe Design





Local Refractive Index Change

Nanoparticle Array LSPR Spectroscopy

A. J. Haes and R. P. Van Duyne, J. Am. Chem. Soc. 2002, 124, 10596-10604
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New Phenomena at Nanoscale




