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Achieving the full potential of Capillary Electrophoresis using superior signal processing
techniques derived from astro and particle physics.
deltaDOT’s core technology, Label Free Intrinsic Imaging (LFII®), allows the direct monitoring of unlabelled biomolecules during the
analytical separation process. This results in faster, higher quality results at a fraction of the cost of conventional Capillary
Electrophoresis (CE) techniques.

Key facts /data:
deltaDOT Ltd

Technology: BioScience
Instrumentation and Analytics
Established: 2000
Type: Spinout
Location: London
Employees: 6
Managing Director: Nigel Stokes
Nigel Stokes started his career in
finance and then moved into
technology commercialisation when
he worked at deltaDOT from 2001
until 2004 as Company Secretary
and Financial Controller. He then set
up a medical company at St. Mary’s
Hospital in Paddington which
performs a novel form of noninvasive surgery, and assisted with
the re-launch of another medtech
company before rejoining deltaDOT
in 2010 as MD. In addition to his
MEng from Imperial College he
holds an MBA from the London
Business School.
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Capillary Electrophoresis (CE)
Capillary electrophoresis is
an analytical technique that
separates molecules, for
example proteins, based on
their movement in a fluid or
gel under the influence of an
electric field, called its
electrophoretic mobility. The
rate at which the particle
moves is directly proportional
to the applied electric field the greater the field strength,
the faster the mobility. If two
ions are the same size, the
one with greater charge will
move faster. There are many
different approaches to apply
the underlying principle.
Each technique has its own
set of operative and
separative characteristics,
but can be performed within
the same instrumental
configuration, i.e. a
controllable high voltage
supply, a fused silica
capillary (coated or
uncoated on the inside), a
detector, buffer reservoirs
and two electrodes.
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Label Free Intrinsic Imaging (LFII®)
The key to deltaDOT’s technology is the use of a multi-pixel photo diode array and the processing of the acquired signals. This large
data set is analysed by acquiring data from each band of biomolecules as it traverses each pixel at a specific time point allowing for
a position/time correlation to be achieved. The system measures the time it takes for any one band of biomolecules to traverse the
detector array and the software enables the molecular weight or charge-to-mass ratio to be calculated from its velocity. This greatly
improves signal-to-noise ratio offering molecular imaging which outperforms single point detection systems and can be compared in
some cases to Mass Spectrometry. The technique is derived from a concept in physics known as Vertexing where signals acquired
from multiple detectors are combined to intersect the Vertex enabling LFII® to discriminate signal from system background noise.
[see box]
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Multi-array detection
Conventional CE systems use single-point detection in which
each band of biomolecules is measured by one detector. The
biomolecules often need to be ‘labelled’ with radiochemical, or
fluorescent compounds. The drawback is that the single detector
cannot then differentiate between extraneous interference,
electrical noise, light source fluctuations and other undesirable
effects. deltaDOT’s technology gathers data from many points
and using proprietary signal processing algorithms, is able to
image the biomolecule itself, rather than the attached label. This
produces much better results in terms of quantification,
resolution, sensitivity and repeatability.
Conventional CE
The other advantage of the deltaDOT system is that the sample
preparation steps are greatly reduced to only the addition of the
sample to an appropriate buffer: this process takes just a few
minutes. By contrast in a conventional CE system typically the
target molecule is chemically combined, for example with a
fluorescent label. This can take up to 3-5 hours and some stages
need to be performed in a dark room to avoid bleaching.
Intellectual property
The core IP is in the Photo Diode array and associated software
which carries out the multi-point detection analysis. The key
patents lie in the deconvolution of the vast amounts of individual
data points. During an experiment 1000s of data points are
acquired constrained by both space (the position of the pixel)
and time (the time the protein crosses that pixel). This technique
of gathering time-based data, and then analysing it, is used in
astrophysics to resolve distant light sources to see if they come
from one or several objects. The same approach can be used at
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the biomolecular level to resolve peaks of very similar molecular
weight or charge.
Start-up
The scientific founders were a mix of molecular biologists and
physicists, mainly based at Imperial College London. The
Company raised its first seed round in 2000, which was led by
Imperial Innovations (now Touchstone Technologies) mainly from
a consortium of High Net Worth Individuals. Scientific progress
was demonstrated by the involvement of the now defunct Proctor
and Gamble Biotech division in Cincinnati, Ohio, which
collaborated with and funded the first commercial designs as
well as purchased two of the new High Performance Capillary
Electrophoresis systems.
The ‘Slow No’ problem
By 2007 the Company had raised £6mil in two further rounds; this
was based on a plan to sell High Performance Capillary
Electrophoresis (HPCE) instruments. The aim was to develop a
suite of products, such as a protein unfolding instrument to
improve on techniques like Differential Scanning Calorimetry
(DSC) and Isothermal Titration Calorimetry (ITC). The problem
they encountered, however, is that the pharma industry is
reluctant to adopt new technology because the incumbent
technology, while imperfect, is familiar and dependable. “The
‘Slow No’ was a potential killer”, says its CSO and co-founder, Dr
Stuart Hassard. It was made more difficult he adds because
conventional Capillary Electrophoresis had a poor reputation due
to the drawbacks mentioned earlier, and in particular because
the repeatability of such systems is not always accurate.
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Management Buy Out
This ‘Slow No’ encountered from potential customers deterred
deltaDOT’s main shareholders from making further investment.
Two of the HNW investors then led a management buy-in and
successfully turned the company around by expanding the
offerings and concentrating on projects with more significant
RoI. At the same time Nigel Stokes rejoined the company as
Managing Director.
Change of direction
Once the new team was in place they transitioned it from a focus
on instrumentation sales to development collaborations involving
sales and R&D, an analytics service business and a move into
veterinary diagnostics with the Royal Veterinary College that is in
a building next to where deltaDOT is based.

The analysis of a reference monoclonal antibody
(mAb) and a test biosimilar on the HPCE-512
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Analysis services
The new focus draws on the fact that the deltaDOT team have
developed considerable expertise in using their own equipment
and developing new software putting them in an advantageous
position to provide analytical services for clients. Analysis
services include – Monoclonal Antibody, Biosimilars, Protein
Fingerprinting, Stem Cell Analysis, Enzyme and Peptides
analysis. They also undertake Nucleic Acid Applications, Small
and Molecule Applications. One of the growing applications is
the characterisation of viruses which are being developed for
Gene Therapy. Here deltaDOT are able to accurately titre the
viruses as well as characterise them by their protein fingerprints.
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Royal Veterinary College
deltaDOT have helped the Royal Veterinary College to develop
an assay which identifies early renal disease and monitors its
progression in companion animals such as cats and dogs. Using
its own technology it can provide rapid results, at much lower
costs compared to traditional HPLC techniques, as well as with
better reliability. The new assay is now being marketed by the
College and a major veterinary diagnostic organisation which will
refer cases of suspected early-stage renal disease for
measurement by deltaDOT with interpretation and advice on
management by expert clinicians at the College. Further assays
based on its collaboration with the Royal Veterinary College are
planned. Similar assays can be adapted for humans and
deltaDOT are in discussions with a US based diagnostics
provider to develop this application.
Instrument sales
deltaDOT’s principal instrument is the HPCE-512 product, named
because it has a 512-pixel photodiode array as its detector. The
company has sold around 30 systems worldwide over the last 10
years. The core of the system is the proprietary Label Free
Intrinsic Imaging (LFII®) technology. Customers include GSK
and Roche. The most recent customer is the NHS who are now
using two systems in the QC labs in the Royal Liverpool
University Hospital mainly for the stability analysis of monoclonal
antibodies such as biosimilars.
Horiba relationship
As a small company deltaDOT has neither a recognisable brand
nor a strong sales and service infrastructure. It has therefore
addressed this through a partnership with Horiba, a Japanese
company which has established a strong position in Europe via
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the acquisition in 1996 of a major French medical instruments
company, ABX. Horiba began marketing the HPCE-512
instrument in 2012 where it fits into the high end of Horiba’s
product range. deltaDOT’s managing director, Nigel Stokes, says
the relationship has helped it improve the way it provides aftersales and marketing support, and how it follows up customer
leads. Discussions are underway to broaden the number of
territories in which Horiba distribute the HPCE-512, and to
expand their relationship further.
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USA
deltaDOT have sold about half of their instruments into the US
through conference contacts and collaborations. The systems
are at sites on the west and east coasts and on the “third coast”
in the state of Texas. All the systems are in bioprocess analytics
at present but the Company is looking for partners to take its
technology into general analytics and also human diagnostics.
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Miniaturisation
The use of LFII® in microfluidic technologies provides the
opportunity to miniaturise its analytical instrument. Stokes
explains that this could lead to the creation of high-throughput
devices featuring disposable consumable elements that are
simple to use and within the scope of Point of Care systems.
Such systems, he says, could be cheap enough to become
standard in doctors’ surgeries where the proteomic profile of
patients could be measured while they are waiting. “It would be
the gateway to personalised medicine”.
Road map
The focus of the company currently is to find large partner
organisations that wish to use deltaDOT’s technology to address
areas of unmet analytical need. These could include in-line
products for bio-reactor monitoring, diagnostics and hyphenation
to other instruments (CE-MS being the most likely such option).
With the discussions underway deltaDOT are confident that one
or more partnerships will be formed so that the potential of the
technology will be fully realised. !
deltadot.com

