RAPID SCREENING OF TOXICITY FROM PAHs IN SEDIMENTS
AND SOILS
The Portable Toxicity Screen (PTS) is a rapid, on-site, low-cost, screening
diagnostic tool for detection of toxic soil contaminants, principally the
widely-found, carcinogenic Polycyclic Aromatic Hydrocarbons (PAH). The
PTS has also been found to detect the wider Total Petroleum Hydrocarbons
(TPH), as well as certain pesticides and other toxic residues.
The PTS, used with disposable consumables, provides an on-site 12-minute
screening test to determine and locate soil contamination ‘hotspots’ such as
from one-off spills or in land areas before and after soil remediation.

The Portable Toxicity
Screen (PTS)

Cost savings
The PTS platform technology provides an overview of soil toxicity that can save considerable costs and time
to facilitate remediation decisions.
∗

The PTS can be especially cost-saving when used in conjunction with traditional chemical analysis,
which identifies specific components of contaminants but not toxicity, particularly in wide or vast land
areas.

∗

High costs of traditional remediation of contaminated sites by stripping away and replacing whole
layers of topsoil over an entire site, can be reduced with use of cheaper and rapid testing on site – the
PTS can assist mapping out the size, or plume, and delineate hotspots and extent of PAH contamination
quickly, with fewer samples required for chemical testing.

∗

Legislation recommending a risk-based approach to management of land quality leads to the need
for quick on-site assessment and decision-making. The PTS technology platform, which provides an
overall representation of toxicity, serves as an essential project management tool, eg, after Phase I site
assessment, to assess cost-effective options to treat contaminated land.
Toxicity Mapping
 Auditable trail using an integrated GPS module with unique IDs for
soil samples and geo-referencing.
 Also offers a toxicity map option using GIS (Geographic
Information System) data to identify ‘hotspots’

The Science and the Technology
The PTS platform technology detects Polycyclic Aromatic Hydrocarbons (PAH) – the carcinogenic and
widely found toxic compounds in oil spills, brownfield sites, area surrounding removed (underground)
storage tanks, gasworks sites with coal tar residues, etc. The PTS system including its consumables is a
bioassay – a procedure using the well-established Vibrio fischeri toxicity test (DIN ISO 11348-3).

V.fischeri

Luminescing marine bacteria (V. fischeri) are exposed to soil samples.
Contaminated soil has an instant effect of a change in light
emission. The purpose-built PTS instrument has two
temperature-controlled chambers to measure readings
from a ‘control’ and a ‘sample’ simultaneously to
minimize error while providing an on-the-spot indication
of toxicity, and an indirect measure of bioavailability and
safety of the contaminating PAHs in soil.

Overall, the PTS two-chamber system and technology assures a measure of toxicity
alone, not otherwise compromised or reflecting a measure of other distorting factors,
eg, temperature; lack of simultaneous measurement or a ‘control’.

Summary of advantages of using the PTS
 Soil screening using the PTS saves substantial cost and time in decision-making and remediation efforts
on brownfield sites whether used alone or in conjunction with traditional (chemical) laboratory analysis.
 Provides an overall picture of toxicity compared to chemical tests which quantitatively identifies
individual components but not their toxicity. Chemical tests alone, also miss out the synergistic effect of
the presence of two or more contaminants that can yield a toxic effect.
 Provides near real-time outputs for cost-effective and timely decision-making.
 Ease of toxicity mapping using the integrated GPS and a GIS
option.
 The two-chamber PTS and one-time use consumables reduce
the likelihood of cross-contamination and error.
 Initial hands-on demonstration and an instruction manual
facilitate use by non-specialists.

Customer needs
Please contact 52 BioTechnology Ltd to arrange a demonstration suitable for your or client needs. The 52
BioTechnology Ltd team welcomes the opportunity to work flexibly alongside clients, nationally and
internationally, including on a trial basis, to customize the PTS system to their needs.
Service, rental or purchase options are available. Clients come from various sectors, in
particular, the remediation, construction, energy and related industries.
52 BioTechnology Ltd has a corporate and business strategy to include marketing
development and sales support as well as research and development to improve the distinctive PTS system
and enhance product range.
For information and contact: Mufaddal Ezzi PhD, Director
www.52biotech.com; +44 (0)1895 268553; info@52biotech.com
© 52 BioTechnology Ltd. – 02/15 v2

