
Lead contamination as well as mercury, copper, zinc, uranium and other

toxic heavy metals show up in drinking water due to a variety of

reasons; some of them but not all of them being man-made. Although

lead can leach into drinking water from lead solder in copper water

pipes and industrial discharge contamination of water-ways, other

metals such as mercury, uranium and cadmium can come from naturally

occurring compounds in the soil and geology of rocks. With this in mind,

we realise that the detection of lead must take place at all the end

points and processing points of the water delivery system and not just

at the source. Although laboratory testing methods for this purpose are

very accurate and reliable they have limitations that this new

technology overcomes.  Lab tests create time delay, are higher cost and

have more process steps than this new DNAzyme testing method. The

needs of the water testing industry now require an accurate, reliable,

portable and cost effective tool that can be widely deployed on-site by

a range of testing professionals that include, process engineers,

government agency inspectors, local water resource authority

technicians, home inspectors, environmental engineers and private

testing services as a front line testing method that augments proven

laboratory testing methods.  This new easy-to-use portable solution

using DNAzyme technology meets the industries need to assess the

urgent risks in our water supply on the front line.

The core technology and how it works

One of the most important discoveries in the last decade is that

DNA/RNA are not only materials for genetic information storage and

transfer, but also catalysts for a variety of biological reactions, and thus

called catalytic DNA/RNA, (deoxy)ribozymes, or DNA/RNAzymes.

Because metal ions play essential roles in the structure and function of

DNAzymes, the study and application of these new metalloenzymes has

become a new frontier in bioinorganic chemistry. The patented

technology resulting from research at the University of Illinois in the

United States has been developed to a commercialise offering and

consists of a proprietary fluorimeter and consumable sensor

combination. The core technology resides in the one-time-use sensors.

The sensors detect and measure the amount of metal ions in solution at

low ppb levels (typically 1 – 2 PPB). Measuring the metal ions is done

through a reaction that occurs between the metal ion and the

DNAzyme when a water sample containing a target metal ion

contaminant (such as lead) is introduced to a sensor specific for that

contaminant. This reaction produces fluorescence (light) in direct
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This new approach to testing
promises to evolve testing
methods for water and
provide the industry with a
new tool to effectively identify
sources of contamination.

Protecting public health by providing safe drinking water to citizens served by community water
systems is and will always be a serious concern of government agencies, public water suppliers and
private industries around the world. There is a growing need to make the on-site testing of these
water supplies easier and more reliable to detect and assess contamination in a timely manner to
shorten the deleterious health effects of heavy metals in water. A completely new technology is now
available to the pollution control industry that offers a new way to test water for contaminants that
greatly reduces the time, effort, cost and complexity of testing water samples for contaminants such
as lead in water. Using DNAzyme technology applied to heavy metals testing in water, ANDalyze, Inc.
has developed a DNA sensor technology combined with a hand-held fluorimeter platform that tests
water samples within two minutes giving results at the push of a button. 
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Breakthrough DNA Technology
offers More Efficient Way to
Detect Heavy Metals in Water

AND1000 Fluorimeter
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Rugged, Reliable and Cost Effective Water Monitoring
Tethys Instruments’ (France) cutting edge UV400 and UV500 water monitoring systems designed with high reliability and low operating costs specifically in mind.

Based on a modular system, a wide range of cost-effective configurations are available from mono-parameter to multi-parameter

(UV400), and even with full UV spectrum (UV500).

Using UV spectroscopy for the main parameters (Ammonia, COD, Nitrate, Hydrocarbons), the UV400 and UV500 are especially suited

for monitoring water treatment plants, process control, industrial inlet/outlet systems, rivers or industrial effluent. These new

monitoring systems will measure most parameters in around 5 seconds.

The new instruments offer a great array of advancements over the previous Tethys’ Models, whilst maintaining a compact size of

(520 x 390 x 220 mm). All parameters fit in one enclosure, including ammonia and phosphate and the new patented flow cell is

virtually clogging proof even with an ultra high level of suspended solids. Users will find the new colour touch screen interface

extremely fast and user-friendly. These instruments offer new faster measuring time and improved repeatability by the use of a new

high performance DSP (Digital Signal Processor).

The inside of the analyser is very accessible, which makes cleaning components, such as the flow cell, very simple. The mono-board

format also makes electronic maintenance a simple task. A USB port to download measurements, a diagnostic data on a USB

memory stick, RS232 and RS485 ports are included, whilst Wifi and Ethernet interfaces are available as optional extras.

Tethys’ new instruments can measure up to 16 parameters. No reagent is required (except NaOH for NH4+, HCl for dissolved H2S and

usual reagent for PO4 ). These units, which include a automatic cleaning system, can operate with unfiltered waste water, or even

activated sludge. The instruments also feature automatic turbidity compensation for COD, nitrate, hydrocarbons and phosphate, as

well as an auto-zeroing function. 
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correlation to the amount of metal ion present in the water sample.

The amount of light is measured by a fluorimeter. The fluorimeter

reading relates directly to the amount of metal contaminant in the

water solution. 

A fast tool for industrial water

This type of testing technology offers industrial process engineers

that are concerned with water discharge contamination levels, a

quick and easy test that accurately analyses contamination of

heavy metals to low part per billion levels. It enables quick in-

process testing for the process engineer so that adjustments to

chemistry parameters, discharge treatment controls and pre-

discharge quality control testing can be made without the need to

send samples for lengthy laboratory testing. Within one minute

PPB levels can be accessed. Other field testing methods are either

less accurate (dip stick, swabs) , too lengthy or complex for the

factory floor (reagent chemistry) or expensive and requiring

expertise (ASV – electrochemical probes). It is not without its

limitations of course. Complex water matrixes can interfere with

this testing method and not all heavy metals are targets for

DNAzyne technology. But the applications are nearly endless in

number across the Chemicals, Pharmaceuticals, Food & Beverages,

Bio-technology, Water treatment, Mining and Metals industries. 

Going beyond tap water and heavy
metals

The initial application of DNAzyme technology for water testing is

lead, and other metals such as uranium, mercury, copper and

cadmium as these are obvious contaminants that need to be

addressed. But this technology and its derivatives are not limited to

metal ions or even inorganic materials. The science is progressing

to enable contaminants such organic compounds and biological

contaminants to be detected by this technology using the same

product platform. This new approach to testing promises to evolve

testing methods for water and provide the industry with a new

tool to effectively identify sources of contamination.

We all want access to drinking water that meets acceptable

drinking water standards. Science and engineering are meeting

that challenge by providing industry with a tool that speeds the

process, dramatically reduces the cost per test, and simplifies the

steps needed to assure that the world’s water supplies are safe for

drinking and free of harmful contaminants.

ANDalyze Uranium100 Sensor (DNA material is inside the sensor)

ANDalyze has designed and manufactured a

modernised hand held fluorimeter which, in

combination with the DNAzyme sensors can

quickly measure water contaminants at the sample

site, greatly reducing the time and effort required

by current technologies.

Flow Meter Obtains Full HART Certification
The breakthrough ST100 Series Thermal Mass Air/Gas Flow Meter from Fluid Components International (USA) has obtained full certification from the HART

Foundation for its hardware and DD files, indicating full compliance with the HART Communication Protocol. The field-proven, easy-to-use HART Communication

Protocol represents the global standard for instrumentation communications, providing reliable two-way digital communication between intelligent field

instruments and host systems without disturbing the integrity of the 4-20mA analog signal.

The future-ready ST100 Series Flow Meter offers the most feature-rich and function-rich electronics on the market today. In addition to the HART

Communication Protocol, the ST100 is available with 4-20 mA analog, frequency/pulse, alarm relays and additional digital bus communications including

Fieldbus, Profibus and Modbus. Should a wastewater plant’s needs change over time or an upgrade be desirable, ST100 Flow Meters adapt as necessary with a

plug-in card replacement that can be changed out by field plant technicians.

Highly user-friendly, the ST100 stores up to five unique calibration groups to accommodate broad flow ranges, differing mixtures of the same gas and multiple gases, and obtains up to 1000:1 turndown.

Designed for rugged wastewater plants, ST100 Flow Meters include service up to 850ºF (454ºC) and are available with both integral and remote (up to 1000 feet [300 meters]) electronics versions.

Redesigned TLC Meter 
Available in Longer Lengths
The Solinst (Canada) TLC Meter has been redesigned to provide the option of longer tape

lengths. Water level and depth of readings are read off the new Solinst PVDF flat tape,

which is precisely laser-marked every mm or 1/100 ft, up to 300 m (1000 ft). TLC Meters

accurately measure temperature and conductivity in wells and open water; readings are

displayed on a convenient rotating LCD display.
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