Online Shop
Other RSC site areas... 6

Publishing
Home

Publishing

Highlights in Chemical Science

Volume

2010

Related Links
Chemistry World
Chemistry World Blog
Highlights in Chemical
Biology
Highlights in Chemical
Technology
Tools
Email this to a friend
Add to del.icio.us
Digg this story
Share on Facebook
Seed Newsvine
Reddit this
Twitter this

Site Search

Related Products

Chemical science news from across RSC Publishing.

Reader Services
Latest Issue
Previous Issues
Instant insights
Interviews
E-Alerts Service

Advanced search

03

About this Magazine
Home
About Highlights in
Chemical Science
Subscriptions
People and Contacts

Contact us

Dipstick test for toxic lead

Physical Chemistry
Chemical Physics
Energy & Environmental
Science
Journal of Materials
Chemistry
Soft Matter
Chemical Communications
MedChemComm

01 February 2010
Scientists in the United States have produced a simple dipstick test for
detecting lead levels in paints.
Easy-to-use biosensors are important for detection of highly toxic trace metal
ions in the environment. Cross-linked gold nanoparticles modified with metalspecific DNAzymes have been used in solution to create highly sensitive and
selective colorimetric metal sensors based on the colour change between
aggregated (blue) and dispersed (red) gold nanoparticles. However, in
solution the colour change can be difficult to distinguish and nanoparticle
stability is poor, explains Yi Lu at the University of Illinois at Urbana
Champaign.
Lu and colleagues have developed a sensor that uses non-cross-linked gold
nanoparticle-DNA conjugates, bound to a lead-activated DNAzyme mounted on
a solid dipstick platform. Lead ions in paint samples catalyse the enzymatic
cleavage of the DNA-nanoparticle conjugates which are captured on the
dipstick by a complementary DNA sequence. If the levels of lead are present, a
red line forms across the dipstick - similar to a pregnancy test kit.
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The dipstick is designed to give a positive result for lead levels over 1mg per
cm2 - the value the U.S. Department of Housing and Development classifies
paint to be lead-based. Lu demonstrated that the dipstick test produced the
correct results on paint taken from walls even if the lead-based paint had been
coated several times, simulating conditions in many households.
Lu says that the detection range can be tuned to the exact threshold defined for
lead in different materials like dust and water simply by using different DNA
strands.
Duncan Graham at the University of Strathclyde, Glasgow, UK, an expert in
nanoparticle sensor systems, says, 'this nanoparticle based approach offers
advantages in terms of ease of use and performance. The design to generate
a positive signal is highly innovative and the combination of nanoparticles and
DNAzyme is attractive for instrument-free quantitative analysis.'
'This technique makes bionanotechnology easy to use and applicable to
everyday life,' concludes Lu. He adds that the team are interested in expanding
on this technique to detect other metal ions and also bacterial viruses and
other toxins in water.
Victoria Steven
Enjoy this story? Spread the word using the 'tools' menu on the left or add a
comment to the Chemistry World blog.
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