
Welcome to the 36th Edition of

Isis News. In this edition you will

find details about the March

Oxford Innovation Society

Meeting & Dinner, held in the

splendid new auditorium at

Magdalen College, followed by

dinner in Magdalen Hall. Dr

Stephen Bold, Managing

Director of Sharp Laboratories

of Europe, a long-time member

of the OIS, gave a review of the state of the art in Liquid

Crystal Displays, covering both their history and a peep into

their possible future. 

The Oxford Science Park, Sharp’s base for its European

Research Centre, sponsored the evening and was described

by Dr Colin Bain (Chemistry Fellow) and Charles Young

(Senior Bursar at Magdalen, a part-owner in the Science

Park). The Science Park has recently opened Magdalen

Centre North, a new extension to the highly successful

Magdalen Centre, in a ceremony performed by Lord

Sainsbury of Turville, Parliamentary Under Secretary of

State for Science and Innovation. 

With Magdalen College hosting the Oxford Innovation

Society dinner, I was reminded that it is the only Oxford col-

lege to date to have invested in a science park, which they

did in 1991. But Antony Smith, President of Magdalen

College, pointed out to me that the Oxford Science Park was

actually the college's second science park venture, the first

being the botanical gardens that opened for the production

of medicinal herbs some 400 years ago!  

I am delighted to welcome two new members to the OIS:

Ardesta, a company “Leading the Small Tech Revolution” and

Summit Corporate Services, a consulting company developing

a new University and Science Park in Qatar with help from Isis.

As well as six new technologies available for licensing from Isis,

this edition describes Zyentia Ltd, our latest spin-out company,

recent events in Oxford and the latest developments at Isis.

I hope you enjoy this newsletter and, as ever, I look forward

to your comments.

Dr Tim Cook

Managing Director, Isis Innovation
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Introduction

Most young people between

the ages of 16 and 25 have a

liquid crystal display (LCD) in

their possession through their

waking hours. LCDs are used

of course, in a simple mono-

chrome configuration, in

today’s mobile phones. There

has been an explosion in the

use of liquid crystals since the

first calculator with an LCD

was mass-produced by Sharp

in 1973. Now they are common in laptop computers, hand-

helds, and computer monitors, and are rapidly penetrating

the TV market. Since that first small, static, alphanumeric,

single line display, LCDs have developed in terms of size,

colours, response speed and resolution. A state-of-the-art

two-inch colour display now has 260,000 colours and

230,000 coloured pixels.

It is easy to see why liquid crystals have taken over from

cathode ray tubes and other technologies in so many

applications. Mobile applications such as laptops and

hand-helds rely on the compact form factor of the LCD.

That is also an advantage for static applications such as PC

monitors, but more important in office applications are

the low power consumption and heat output which give a

payback time of one or two years on the investment. The

reasons for the fast uptake of liquid crystal televisions are

more varied and include space and energy saving, but are

also about style and convenience.

The main trends of increasing size, resolution, number of

colours, and reducing response speed continue, but there

are two completely new developments taking place as well.

These are the emergence of “Smart Displays” and

Stereoscopic Displays. Both of these technologies are being

developed at Sharp Laboratories of Europe.

The picture displayed on a typical laptop colour LCD is

made up of over a million individual picture elements or

pixels. Each one is controlled by a switch called a thin film

transistor (TFT). These transistors are very similar to those

grown on single crystal silicon chips, but in the case of an

LCD they have to be grown on glass rather than single

crystal silicon. This limits the properties of the transistors.

The transistors are all connected to a printed circuit board

with an IC that contains the circuits to address all the indi-

vidual pixels and create the image. When the display is first

created the IC is designed by a separate team of engineers

and fabricated by normal chip fabrication techniques.

Smart Displays

By technology forecasting, engineers at Sharp in Oxford

realised several years ago that silicon-on-glass properties

would improve to allow LCD driver circuits to be built on the

glass alongside the TFT. There are many advantages to this.

The same manufacturing step can be used to create the TFT,

the driving circuit and all the connections. This clearly saves

the costs of the separate IC design and manufacture, but it

also improves yield and durability because the number of

connections made to the panel is significantly decreased.

The large number of connections to the panel, which are

necessary with an off-panel driver circuit, reduce yield and

reliability.

Perhaps the biggest advantage of all is the ability to customise

each panel. Each new display can have driver circuitry custom
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at Sharp Laboratories of

Europe. Above: Computer of the future, with all components integrated onto glass.
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designed for the application and fabricated at the same time

as the liquid crystal panel, without the expense of fabricating

a new IC. This advantage can be seen in the latest contin-

uous grain silicon panel from Sharp which has a “smart”

circuit designed in Oxford for use in mobile devices. 

The latest mobile devices require high-resolution graphic

displays. This increases the power consumption and

drain on the battery. The high resolution is only required

to display particular applications such as maps. At other

times the display may only contain the time and date, but

the power consumption is the same. The smart display has a

driver circuit on panel that is able to analyse the signal to the

display and switch to the lowest power mode compatible

with the image. When battery power is low it can also

default to a lower resolution.

Looking at the roadmap for process improvement of silicon

on glass, we can see that as the silicon properties improve we

will be able to implement new functions. In fact the electron

mobility of continuous grain silicon will one day allow us to

fabricate a microprocessor on glass. That is an essential step

towards the final vision of a liquid crystal display that has all

the functions of a computer built into it. In other words all the

other parts of the computer are miniaturised onto the display. 

Stereoscopic Displays

Liquid crystal displays are also an ideal platform on which to

build a stereoscopic display. One reason for our perception

of depth is the fact that our left and right eyes see different

images. This is easily demonstrated by alternatively covering

the left and right eye and seeing the image jump. The brain

combines these two images to create depth perception.

This can be reproduced if we can present a different image

to each eye. One well-known way to do this is by using red

and green glasses to filter images so that the two eyes see

different images. 

A liquid crystal display can be made to produce a stereo-

graphic image if the left and right eye images are interlaced

on alternate columns of pixels. This can be achieved

through software or hardware modification. A diffraction

grating can then be used to obscure the left image from the

right eye and vice versa. This is possible because of the very

high resolution of LCD pixel manufacture. The result is that

Above: Components of a combined transmissive / reflective LCD.

Above: Sharp Muramasa Notebook PC with 12.1" black TFT LCD.
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a viewer can see a still or moving image with true stereo-

scopic depth on an LCD without the viewer wearing any

spectacles. 

The Sharp team working on the Oxford Science Park has

applied a number of disciplines to this problem. High precision

optics are required to ensure that each eye sees only the

correct image. Modification of the display electronics is

necessary so that the pixels can be addressed in the correct

way. Finally there is a large software component involved in

creating the two images. The goal for Sharp has always

been to create a display that is as comfortable to watch as a

conventional LC television. One aspect of this is to modify

the signals to reduce the apparent depth of the image.

Seeing a huge depth of field on an LCD is very dramatic but

without care can be tiring. 

Stereoscopic presentation through an LCD has many uses.

Complex images such as molecular models, medical scans,

computational fluid dynamics and aerial images are all

much easier to interpret when seen stereoscopically. Images

used in entertainment such as in computer games or films

are more engaging. The current stage of the technology is

that demonstrators of single viewer monitors have been

made. A software developers’ kit is also available which

enables 2D content to be rapidly reformulated for 3D viewing.

Companies are evaluating the technology for use in their

products.

Two key issues that are still being researched by the 3D

team in Oxford are mechanisms to switch displays from 2D

to 3D and wide angle 3D that will allow many viewers to

see the stereoscopic image. These technologies are not

necessary for initial commercialisation, and we anticipate

another milestone in LCD technology being passed this

year with volume sales of stereoscopic LCD displays.

Summary

Since the first volume production of a calculator with a

liquid crystal display in 1973, there has been an explosion

in the number of LCDs used in consumer products around

the world. Size, resolution and number of colours have

increased, whilst power consumption and response time

have fallen. There are significant developments still to come

including the smart displays and stereoscopic displays being

developed by the Sharp team in Oxford.
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Above: A Sharp LCD converted to create stereoscopic images. Above: Sharp 15" computer monitor with black TFT LCD.
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The Oxford Science Park 
Oxford Innovation Society Meeting, Sponsor Presentation – March 2002

Mr Charles Young and Dr Colin Bain, Oxford Science Park

Introduction

The Oxford Science Park was delighted to sponsor the

Oxford Innovation Society Meeting in March and to wel-

come members of the OIS to Magdalen College, a signifi-

cant and not coincidental venue as the College is one of the

Joint Venture Partners developing the Science Park. Two

speakers represented the Science Park at the meeting:

Charles Young, Senior Bursar of Magdalen College and

Joint Managing Partner of the Science Park, and Dr Colin

Bain, Tutor in Chemistry, researcher in the Chemistry

Department and also a Fellow of the College. Both speak-

ers represented Magdalen College in this equal (and highly

successful) Joint Venture with Prudential.

‘An Unusual Partnership’ - Charles Young

The Oxford Science Park is approximately 75 acres in size

and has a potential for 700,000 sq ft of buildings. There are

already over 40 companies, from start-ups to multination-

als, in distinctive modern buildings designed by some of the

country’s best known contemporary architects.

The spark of the original idea for a Science Park came from

Sir Martin Wood, who has personally influenced so much of

the successful commercialisation of science from Oxford.

The perspiration that followed the inspiration included the

College identifying and acquiring suitable land, gaining

planning permission, and finding Prudential as a partner

who could share the financial risk and bring a whole new

range of skills in planning and executing a long-term vision.

The Park is an ‘Unusual Partnership’ with the two partners

coming from very different traditions: academic and financial

services. But in many ways this is very beneficial, with each

partner bringing a different set of skills without the mutual

competition that can sometimes destabilise more conventional

joint ventures between partners with roots in the same

industry. The Partnership operates on the basis of complete

equality of responsibility and risk, sharing all decision taking.

This is then translated into bricks, mortar and environmental

planning by a team of independent professionals, plus just

five full-time employees based at the Park. As a business

model, it does not fit easily into the MBA textbook, but it has

proved that by a commitment to high standards and a shared

long-term vision, it is a partnership that undoubtedly works.

‘Meeting the Needs of Tenants’ - Dr Colin Bain

The nature of companies on the Park: There are already

over 40 companies on the Park. Seven of these companies

might be called ‘medium-sized’- over 50 employees on this

site - but the majority are small, and nearly three-quarters

have less than 15 employees. The Park is dominated by two

major sectors: information technology and life sciences, and

is evidence of the ‘cluster phenomenon’ about which much

has been written in recent years. 

About a third of the companies are academic-related: some

are familiar names spun-out of Oxford University,

PowderJect and Oxford Biomedica for example, while others

have their genesis in universities elsewhere in the south of

England. Entrepreneurs whose scientific training started in

one of the local research institutes drive some companies on

Above: A twilight view of the bridge link to the new extension of the

Magdalen Centre.



the Park; these represent an aspect of scientific economic

activity over and above the more easily recognised spin-out

company. Inward investment accounts for 17% of the

companies with the likes of Sharp and Santec being

attracted by the academic expertise in Oxford. Overall, over

60% of the companies have local origins, many of them

having started and grown on the Park. 

What are the tenants’ needs? 

In setting up the Magdalen Centre 10 years ago, the

Science Park tried to address the needs of small, growing

companies. First we built an Innovation Centre with the

style and quality of a headquarters building of a medium-

sized company, one to which an entrepreneur can bring

investors, customers or prospective employees without fear

of embarrassment. Then we downplayed the importance of

covenant, placing greater weight on the future growth

prospects and less on the profit record. Next we removed

some of the traditional lease commitments placed on a tenant

by introducing one-month licences (in a style pioneered by

the Oxford Trust at the Oxford Centre for Innovation),

enabling companies to grow or shrink with the ebb and flow

of their business. Finally, we put in place a management

team to take care of the running of the building, presenting

the tenants with a single monthly invoice.

Sounds like a recipe for failure? Actually not, because the

diversity of tenants and the continual supply of new com-

panies looking for space compensates for the weakness of

individual companies. In many ways, we are safer with 30

small companies with no covenant than with one large

blue-chip, especially considering the recent examples of

spectacular global failure of some blue-chips.

For companies large and small, recruitment and retention of

key employees is critical. The Science Park puts great efforts

into both the built and natural environment to make it an

attractive place to work. The interiors of buildings on the

Park are designed to give a feeling of light and space and to

encourage social interaction among employees. Externally,

we have tried to hide the cars and create a ‘green and

pleasant land’, which keeps its colour and interest in winter

as well as in summer. The Masterplan of the Park has been

designed to preserve and enhance ecological habitats and

Littlemore Brook provides a wildlife corridor that attracts

herons, kingfishers and a multitude of songbirds. 

The future at the Park: Those who have driven along

the Oxford to Reading road over the past couple of years

cannot fail to have noticed the major infrastructure works

that have shaped the land for the second development phase

of the Park. The plots and roads are in place, thousands of

trees and shrubs have been planted and five new lakes are

filling up with the winter rains.

The first building on Phase Two is an extension to the

Magdalen Centre, which will double it in size to around

100,000 sq ft and which we believe makes it the largest

Innovation Centre in the UK. The Magdalen Centre was

originally designed for companies requiring up to 2500 sq ft

– or roughly less than 15 employees. The extension to the

Centre is designed to provide for the next stage of expansion,

on slightly longer leases (1-3 years) but still with the same

level of service and facilities. A glazed bridge links the two

buildings across Littlemore Brook. With the extension

opening in May and the relocation of larger companies to

the new building, we hope to create space for the next

generation of start-ups within the original Innovation Centre.

To provide for the growth of today’s companies and the

birth of tomorrow’s, there is an urgent need for the creators

of technology, property developers and planning authorities

to work together and develop a sustainable model that

reconciles the needs of the growth economy with the

environmental concerns that we all share. We hope that

The Oxford Science Park has shown the way.
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Novel Transcription Factors
Isis Project Number 634

Estimates show that there will be over one and a quarter

million new cases of cancer diagnosed in 2002. Despite

huge improvements in cancer therapy, the overall five-year

survival rate of cancer patients remains at just 59%. Early

diagnosis greatly improves the chances of patients

responding well to treatment, so identifying early genetic

changes that could lead to cancer is important.

Researchers at the Nuffield Department of Clinical

Laboratory Services have identified a novel transcription

factor strongly associated with human cancer and developed

a reagent to characterise its expression.

Transcription factors have an essential role in regulating

gene expression, one protein regulating the expression of

a wide range of different target genes. The

forkhead/winged helix (FOX) family of transcription factors

plays an important role in normal development, including

regulating cellular proliferation, differentiation, signal

transduction, mitotic programming, longevity and cellular

transformation. In addition to their normal roles, members

of this family play a significant part in oncogenesis.

A protein from the forkhead/winged helix family of tran-

scription factors, FOXP1, is the subject of an Oxford patent

application. There are three FOXP genes so far identified,

which, unlike other subgroups of this family, contain a

second nucleic acid binding motif in addition to the

winged helix. All have been linked to human disease. The

gene encoding the FOXP1 protein has been mapped to a

tumour suppressor locus on chromosome 3 (3p 12-14),

the third most common site of deletion in cancers. 

Using an antibody raised against this novel protein, locali-

sation studies have been performed on neoplastic and

normal tissues. FOXP1 is expressed in most normal healthy

tissues, localised mainly to the nucleus. When studied in

cancerous tissues however, abnormal levels of FOXP1 protein

expression were identified in a wide range of both solid

tumours and haematological malignancies. Additionally, it

has been found that changes to FOXP1 mRNA expression

occur early during malignant progression, often before

histological changes. FOXP1 expression has been associated

with a subtype of diffuse large B cell lymphoma that has

a poor prognosis. The antibody from Oxford has been

provided for collaborative studies to evaluate recent

DLBCL trials at the National Cancer Institute in America

and to the international Lymphoma/Leukaemia Molecular

Profiling Consortium for further studies of this maligancy.

The potential applications of this discovery are numerous,

ranging from use as a potential prognostic indicator or

diagnostic marker, to use in screening programs for predis-

position to developmental defects or cancer (as inherited

mutations have been detected in close relatives of FOXP1).

This discovery could also be used in therapy, for example

FOXP1 mutations or gene loss could potentially be corrected

using gene therapy, or target genes could be modified by

altering FOXP1 expression. The gene encoding FOXP1 has

been sequenced, and a monoclonal antibody raised against

the protein. These exciting new discoveries are the subject of

a patent application, and Isis Innovation is actively seeking

partners to commercialise this technology.

Dr David Phillips

Life Science Project Manager

T 01865 280846

E david.phillips@isis.ox.ac.uk

Technology Contact

Above: A confocal microscope image of the MCF-7 breast cancer cell line

immunostained with the FOXP1 antibody in red and an antibody against

another nuclear protein in green, with a yellow signal indicating that the

two proteins colocalise in the nucleus.



Angiogenesis, the growth of new blood vessels, is important

in the healthy body for healing wounds and, in females, for

the monthly reproductive cycle and during pregnancy. It is

controlled in the body through the use of the body’s own

angiogenesis inhibitors and stimulators. In certain diseases the

body is unable to control blood vessel growth. In diseases such

as cancer, diabetic blindness and psoriasis, excessive angio-

genesis is occuring; and in diseases such as coronary artery

disease and stroke, insufficient angiogenesis is the problem.

A novel anti-angiogenic agent

Researchers in the Cancer Research UK Molecular Oncology

Laboratory at Oxford University have now identified a new

inhibitor of endothelial cell proliferation with possible

applications in the treatment of those disorders listed

above which are characterised by excessive angiogenesis.

For example, solid cancer tumours are often characterised

as being angiogenic, i.e. having an increased blood supply.

One promising new treatment for solid tumours proposes

to cut off the tumour’s blood supply with subsequent

tumour shrinkage. Endothelial cells that line normal blood

vessels are usually quiescent while those within tumour

blood vessels are proliferating. Anti-angiogenic agents that

can selectively inhibit proliferating endothelial cells, or cyto-

toxic agents that can be delivered to the tumour vasculature,

have huge potential for the treatment of solid tumours.

Oxford University, Imperial College, and Cancer Research UK

scientists, led by Professor Adrian Harris, have now identified

a new agent for solving this problem. An anti-angiogenic pep-

tide, kringle 2 (pictured), has been isolated and characterised.

This peptide is a new member of the family of anti-angiogenic

molecules that includes angiostatin, which have for some

years been of great interest to the pharmaceutical commu-

nity. It has been shown in experiments to be an effective

inhibitor of endothelial cell proliferation.

A new lead in the fight against Coronary Artery

Disease

Alternatively, it has been found that the antibody to the

peptide is effective in promoting the proliferation of

endothelial cells and is thus a potential angiogenic agent for

the treatment of disorders such as coronary artery disease.

Angiogenic therapy can alleviate coronary artery disease by

stimulating new vessel growth and returning blood flow to

the heart, through the delivery of angiogenic proteins or

their genes to this organ. Endothelial cells that line blood

vessels are the initial targets for promoting new vessel

growth. Therefore new biological agents that can stimulate

endothelial cell growth, such as this antibody, are important

candidates for angiogenic therapy.

Isis Innovation holds the patent application for this project

and is actively seeking partners for the licensing and com-

mercial development of these technologies.
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New Developments in Angiogenic Therapy
Isis Project 779

Dr Richard Middleton

Life Science Project Manager

T 01865 280847

E richard.middleton@isis.ox.ac.uk

Technology Contact

Above: Tissue plaminogen activator kringle 2 domain shows potent

anti-angiogenic activity.

Angiogenic therapy can

alleviate coronary artery disease
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Novel Design for Deployable Stents
Isis Project Number 946

Leading research at the Department of Engineering

Science has resulted in the novel design of stents for use

in interventional surgery for stenosis. 

A stent is a medical device used to hold open tubular body

passageways such as the aorta and esophagus and may

also be used in the treatment of cardiovascular disease.

Stenosis (narrowing or obstruction) of such passageways

can result in major medical problems. For example,

stenosis in blood vessels supplying the heart muscle or

the brain can reduce the flow of blood to such an extent

that the critical areas are no longer able to function.

When this happens, a heart attack or a stroke can occur.

It is possible to re-open stenosed blood vessels with

stents, which are inserted into the lumen of the vessel,

and are then expanded to keep the vessel open and

maintain adequate blood flow. 

Stents can be made of metal mesh, which allows a good

expansion rate and tractability. However, restenosis is a

major problem with these types of open structures as tissue

will grow between the mesh to block the lumen again.

When this happens, it is not possible to remove the stent

and another one will have to be inserted in order to cor-

rect the problem. As this involves stents being implanted

inside one another, there is a limit to the number of stents

that can be implanted at one location. Covered stents can

reduce this problem, but the use of a cover brings the risk

of slippage and hence migration of the stent. 

Taking part in an exciting new research program, Oxford

scientists developed several novel design structures for

stents. These stents would be made out of a sheet of bio-

compatible material, thereby preventing restenosis, and

the pattern of folds, along with roughening of the outer

surface, should greatly reduce slippage and migration

compared to other covered stents. The pattern of folds

should allow for easy expansion once in position, and if

required, the tube can be contracted both radially and

longitudinally to allow for easy removal. These new stents

should also improve on expansion rate and tractability

over existing models.

There is a substantial market for this technology, which

would help to improve the quality of interventional surgery,

initially surgery involving the aorta and esophagus. This

technology, however, could be expanded to involve cardio-

vascular techniques as well. Indeed, the market size for this

type of stent is approximately $2 billion, with forecasts that

it may reach $4 billion by the year 2005. These estimates

run alongside a peripheral stent market currently estimated

at $550 million. Isis Innovation welcomes enquiries from

potential partners interested in commercialising this intrigu-

ing and innovative technology.

Dr James Hamilton

Life Science Project Manager

T 01865 280843

E james.hamilton@isis.ox.ac.uk

Technology Contact

Above: Photographs of a stainless steel stent in its fully folded and fully

expanded configurations.

This technology would help to

improve the quality of

interventional surgery



Researchers in the Department of Engineering Science

have developed compositions that, when deposited on a

surface or item and viewed in everyday light, look like

ordinary paint but have the ability to phosphoresce.

Unlike ordinary fluorescent paint, these compositions will

only phosphoresce brightly in the visible spectrum when

illuminated by specific wavelengths, chosen from either

the ultra-violet, visible or infrared.

Signs and markings can be confusing when there are too

many in one place, and not all of them may be relevant at any

one time. To optimise the effect, it would be useful if signs

could be turned on and off, and to make one stand out

above the others when required. For example, sports surfaces

utilise multiple sets of lines for different sports and events. 

The compositions developed in Oxford could provide a

solution where instant recognition is vital. The composi-

tions could easily be used in a broad range of different

applications where they would significantly improve the

appearance of signs or markings. Examples of possible

use include road signs and markings both temporary and

permanent, ultra-violet radiation exposure alerts, vehicle

paint for extra visibility, decoration, security or anti-coun-

terfeiting, and advertising and emergency notice boards.

Phosphorescent paints are more advantageous than fluo-

rescent or UV glow paints for use in safety and advertising

applications because they continue to glow for a short

while after the main light source is removed. The other

main advantage of using phosphorescent signs over signs

that need lights to illuminate them is that they do not

require a constant power source or connection to the

mains. Consequently, phosphorescent signs are cheap to

replace and maintain, can be interactive with the public,

and are inherently less susceptible to damage from accidents

or vandalism.

The researchers have created a kit containing different

compositions of phosphorescent compounds, including

light sources that provide the correct wavelengths for view-

ing the coloured markings of interest. The compound kit

can provide for an agile optically addressed sign system. On

request, Isis Innovation can provide further information

and a copy of the UK patent application for this project to

companies wishing to develop and sell the technology.
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Phosphorescent Kit for Brighter 
Signs & Markings
Isis Project 1030

Jasmine Pandher

Physical Science Project Manager

T 01865 280857

E jasmine.pandher@isis.ox.ac.uk

Technology Contact

Above: The Department of Engineering Science.

The compositions developed in

Oxford could provide a solution

where instant recognition is vital
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Improved Scaffolds for Tissue Growth
Isis Project 1081

Researchers in the Department of Materials have produced

a novel method of preparing scaffolds for tissue growth,

providing an intricate and highly controllable structure for

optimum cell growth.

Tissue engineering is concerned with producing biological

substitutes to repair or replace damaged human tissue. The

principle involves growing the relevant cells into the required

organ or tissue, but the problem with unaided cells is that they

lack the ability to grow in favoured orientations to define the

anatomical shape of the organ. Instead, they migrate random-

ly and produce 2-D layers of cells. In order to achieve 3-D

organs, scaffolds are required which act as substrates for cellu-

lar attachment. Effective scaffolds need to be biodegradable,

have appropriate surface chemistry for cell attachment and

proliferation, and be easily fabricated into various shapes.

Pore size is critical for the successful growth of tissue so is

of major importance for effective scaffolds. Using standard

techniques, like pore generators, to produce scaffolds is

limited because pore distribution cannot be easily controlled

and the resulting scaffolds are unable to ensure reliable pore

interconnection. Furthermore, such scaffolds are essentially

foam structures which limit the diffusion of oxygen and

nutrients deep into the scaffold and are unable to support

the growth of thick cross-sections of tissue. These limitations

are demonstrated by tissue-engineered bone, which has only

been grown to a thickness of 0.5mm.

The researchers have addressed these limitations through

the use of Solid Freedom Fabrication (SFF) techniques,

which have the potential to significantly improve tissue

engineering by producing scaffolds with the tailored

architectures required for optimum tissue growth. SFF

processes involve producing 3-D objects directly from a

computer-aided design model using a layered manufac-

turing technique. By utilising the SFF process, researchers

have invented a method of producing scaffolds, with high-

ly intricate pore and channel size which are ideally suited

for growth of thick cross-sections of tissue.

Isis Innovation holds the patent application for this project

and is actively seeking commercial partners to licence,

market and exploit this exciting invention.

Dr Amanda Nolte

Physical Science Project Manager

T 01865 280847

E amanda.nolte@isis.ox.ac.uk

Technology Contact

Researchers have invented a

method of producing scaffolds

ideally suited for growth of

thick cross-sections of tissue

Above: SEM micrograph showing a  cross-section of collagen scaffold and

the well-defined, controlled channels.

Above: SEM micrograph showing a cross-section of collagen scaffold and

nerve conduit.



A collaborative team of researchers from the Radcliffe

Infirmary and the Departments of Physics and Physiology,

Oxford, have developed an implantable electronic device

for the treatment of involuntary movement (dyskinesia),

schizophrenia, multiple sclerosis, chronic pain and eating

disorders.

The modification of cerebral activity by electrical stimulation

of structures deep within the brain has been used for over

100 years. Recently, surgical techniques for the treatment

of various forms of movement disorder, such as Parkinson’s

or epilepsy, by the excision of the pathologically oscillating

neural structures known to cause these diseases, have

also been successful. However, these surgical procedures

are relatively risky to perform and can result in permanent

side effects. Additionally, devices currently available are

crude and simply apply the same series of electrical

impulses to the brain regardless of the type of irregular

brain activity detected.

Oxford researchers have now developed an improved elec-

tronic device, suitable for subcutaneous implantation, that

can monitor normally regular brain waves produced in

those areas of the brain involved in motor disorders. If

irregularities are detected, the device automatically inter-

venes by administering periodic electrical impulses so the

severity of the symptoms is rapidly lessened. A fine wire

electrode is surgically implanted into the relevant area of

the patient’s brain, where it is used to both monitor the

shape and frequency of their brain waves and, if necessary,

apply corrective electrical impulses. 

Depending upon the condition, the stimulation circuits are

only activated when irregular signals of a particular type

are detected. In its simplest mode, when these signals rise

above a certain threshold, the device would automatically

deliver corrective impulses until the signals become regular

once again.  In a more intelligent embodiment, the size and

shape of the brain signals are compared with an internal

database of abnormal waveform readings and specific

types of corrective impulses are applied to correct the

irregular rhythms. 

The application of electrical signals to the brain only

when irregular signals are produced allows much better

control of the symptoms without adversely affecting

normal movement. It is also possible to incorporate data

logging, battery charging and re-programmability functions

by the fitting of an internal inductive pick-up system into

the device.

Companies interested in producing electronic devices for

the treatment of generalised motor disorders and chronic

neuropathic pain are invited to contact Isis Innovation for

further information on the development and/or licensing

of this technology.
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Electronic Device for Treatment of 
Motor Disorders
Isis Project 820

Dr Robert Adams

Physical Science Project Manager

T 01865 280853

E robert.adams@isis.ox.ac.uk

Technology Contact

Above: Head X-Ray of a Parkinson's Disease patient in which an electrode

has been implanted into the subthalmic nucleus (circled).
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Understanding protein folding to improve
biopharmaceuticals

New spin-out company tackles fundamental problems of protein aggregation

Zyentia Ltd, Oxford University’s latest spin-out company from

the Chemistry Department, is based on technology that has

the potential to solve major problems in protein therapies.

The technology was developed by the company’s academic

founder Professor Chris Dobson FRS, formerly Director of the

Oxford Centre for Molecular Science, who is now at the

University of Cambridge. Other scientific members of the

team include Dr Jesús Zurdo and Dr Cait MacPhee, and the

company’s general manager is Dr Philip Ledger, former

Managing Director of Circassia Ltd and Peptech UK.

It is becoming increasingly recognised that numerous

apparently unrelated diseases result from incorrect protein

folding, leading to aggregation and fibril formation.

Similar phenomena are also encountered by biotechnology

companies trying to produce pure human proteins in

recombinant systems, resulting in low yields, low product

stability, and the possible administration of altered molecules

that are of reduced activity and may even display toxicity.

By exploring the rules determining the formation of structur-

al components of proteins, the Zyentia team have developed

ways of identifying key residues in the primary sequence

of polypeptides and substituting them in such a way that

stability of “normal” conformation is enhanced, and there

is less tendency for proteins to pass into the inactive,

aggregation-prone state. 

The first therapeutic molecule to be improved in this way

has been calcitonin. This is widely used in the treatment of

osteoporosis as salmon calcitonin, because of the strong

tendency for human calcitonin to aggregate. By changing

a small number of amino acids, Zyentia has developed a

stable form of human calcitonin that could be of increased

potency and would avoid side effects seen with the use of the

salmon form. Other routes of exploitation for the company’s

technology will be the understanding of diseases which are

associated with protein aggregation, and the development

of new materials based on the controlled aggregation of

specific proteins.

Dr Ledger said, “The pharmaceutical world is just begin-

ning to realise the widespread importance of protein aggre-

gation in disease states and therapeutic approaches. With its

strong scientific basis, Zyentia is well placed to play a leading

role in the exploitation of this field.”

Zyentia is the third company which has been set up following

the joint venture between Oxford University and IP2IPO,

giving IP2IPO a share of the University’s equity entitlement

in companies spun out of the Chemistry Department over

the next 15 years in return for a £20m donation toward

state-of-the-art laboratories. 

Dr Philip Ledger, General Manager

Zyentia Ltd

T 01234 721353 

E philip_ledger@compuserve.com

Technology Contact

Above: Structure of insulin in its soluble form.



Since its founding in October 2000 in Ann Arbor,

Michigan, Ardesta has established a leadership position in

the emerging field of Small Tech with microelectro-

mechanical systems (MEMS), microsystems and nanotech-

nologies. A leader in bringing Small Tech products to the

global marketplace, Ardesta serves as an important bridge

between the Small Tech research world and the macro

world in which we all live. Ardesta’s work encompasses a

broad network of leading researchers, business people

and commercial relationships, while delivering important

products and solutions now and continuing in the years

ahead. Ardesta’s combination of product company develop-

ment, business services and industry building is a strong

foundation for exponential long-term growth and financial

success.

Products

At the core of Ardesta’s contribution to building the Small

Tech industry is the investment of talent and capital in

product-focused companies. Since Ardesta’s founding, the

company has created or invested in 11 product companies.

The company continues to develop its family of companies,

thereby adding a steady stream of differentiated products

with the potential to revolutionize key industries.

Business Services

Scientists, researchers and institutions are experts in discov-

ering new technologies; Ardesta is an expert in building

companies. Both endeavors require the best and the brightest

to stay a step ahead of the competition. Ardesta supports its

companies with business and technical services including:

Finance

Facilities

Recruitment and Human Resources

Intellectual Property 

Communications, Marketing & Public Relations 

Market Research 

Government Funding 

Information Technology 

Industry Building

Strategic relationships are key at this juncture of the

emerging industry. By building strong alliances with leading

Small Tech research institutions, end users, entrepreneurs

and investors, Ardesta is establishing a solid foundation for

the industry as a whole to flourish.

Ardesta also recognises the need to support global infor-

mation transfer among the various entities who play a part

in the growth of Small Tech. Ardesta created Small Times

Media to fill that role. This subsidiary company publishes a

magazine called Small Times, which has a circulation of

more than 22,000. It also features a web site (www.small-

times.com) providing daily news about the business of

MEMS, microsystems and nanotechnology. 

Family of Companies

The product companies in Ardesta’s family include Discera,

Sensicore, Translume and HandyLab of Ann Arbor,

Michigan; Ion Optics of Waltham, Massachusetts; Micronics

of Redmond, Washington; Sarcon Microsystems of

Knoxville, Tennessee; TheraFuse of Vista, California;

NeoPhotonics of Fremont, California; Phoenix Bioscience of

Pleasanton, California and MesoSystems of Albuquerque,

New Mexico.
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Ardesta
New OIS Member

755 Phoenix Drive

Ann Arbor, Michigan 48108 USA

T 001 734 9947000

F 001 734 9944302 

www.ardesta.com

Company Contact

By building alliances, Ardesta is

establishing a solid foundation

for the industry to flourish
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Summit Corporate Services
New OIS Member

Summit Corporate Services, which joined the OIS in

February 2002, is currently working with Isis regarding the

conversion of intellectual property into commercial ventures

at the Qatar Science and Technology Park (QS&TP) in

Education City, Doha, Qatar. 

The QS&TP is being developed through a partnership

between the Qatar Foundation for Education, Science and

Community Development, and Summit Corporate Services.

The park will be positioned internationally as a centre of

research and commercial excellence in the development of

locally and regionally produced intellectual property. It is

designed to be the location of choice for scientific companies

wishing to be based in the Gulf region. Modeled on the

leading global centres of research excellence, the QS&TP will

aim to build a reputation to match a peer group including

Harvard, MIT, Oxford and Cambridge. The present proposed

timetable envisages the QS&TP opening on the 31st March

2004. As Sole Agent to the QS&TP, Summit Corporate

Services is working with leading international firms and

institutions including Mouchel, Cluttons, Nightingale

Associates, Oxford Innovation and Oxford University in the

development of the QS&TP.

Founded in 1998 by CEO Grant Rogan, Summit Corporate

Services specialises in using its experience and expertise in

Economic Enhancement to provide first-class consultancy

services to governments, corporations and companies

throughout the world. Economic Enhancement is a concept

pioneered by Summit to allow a country to leverage its buying

power to produce the maximum benefit for a national

economy, in harmony with the existing national planning

and purchasing processes. Examples of Economic

Enhancement projects that Summit has been involved in

include the creation of Oasis International Leasing in Abu

Dhabi, a programme that brought industry experts to

support the establishment of a Gulf-based international

capital asset management and leasing company. Summit

was aslo requested by the United Arab Emirates to assist in

the design and establishment of an offset oversight agency

that became known as the United Arab Emirates Offsets

Group (UOG). Summit executives were also heavily

involved in the re-financing of Royal Jordanian Airlines and

Gulf Air.

Summit’s true value lies in the experience of its employees.

From a former Chief Economist at Ford and British Aerospace,

to a former financial advisor at a leading international firm of

accountants, Summit employees have a breadth of experi-

ence which has reaped benefits for developing economies.

Additionally, Summit has close contractual relationships

with a wide range of individual specialist advisors and

retains internationally recognised partner consultancies with

a high standard of relevant experience and expertise.

Together, the Summit team is able to exploit an extensive

network and enjoy a close relationship with representatives

of the industrial, governmental, financial, legal and eco-

nomic sectors worldwide.

Summit commits itself to the highest standards of product

and output, to the demonstration of professionalism and

competence and to the continued development of expertise.

Our aim is to foster long-term relationships with our clients,

based on success and trust.

Richard English

T 01608 672610

E richard.english@summitcs.com 

Company Contact



Isis has recently formed the Business Innovation &

Consulting Group to complement its existing technology

transfer activities. This group extends Isis’ activities to sup-

port the commercialisation of research in the humanities and

social sciences, in which the University has a long-established

international reputation.

The Business Innovation & Consulting Group is built around

Oxford University Consulting, which has just celebrated a

successful first year. OUC’s achievements include its

accreditation for ISO 9001 and being awarded Higher

Education Innovation Fund monies to extend its services.

Its work has complemented that of Isis to the extent that

the two have now merged. The group will continue to

offer unique consultancy and departmental services utilising

the breadth and depth of the University’s expert knowledge,

and will customise and manage each new project to realise

a company’s business goals.

Additionally, the new group will deal with knowledge

exploitation such as software licensing and multimedia, help-

ing University researchers to develop new businesses centred

on know-how, ideas and business concepts, rather than

patents and technologies. Researchers will have access to

financial, legal and managerial resources that can lead them

through the complex processes of business planning, company

incorporation, raising finance and recruiting professional 

management. The group will advise on the most appropriate 

commercial vehicle for the idea (new company formation;

working with existing companies), and introducing researchers

to Isis’ network of advisers (companies and individuals).

Mark Taylor, Managing Director of OUC, heads up the new

Business Innovation & Consulting Group, joined by Jo Abbott,

Marketing Administrator, and two new Project Managers.

Gill Rowe, Business Innovation Project Manager, holds a BSc in

Human Sciences from University College London (where she

specialised in the neurosciences) as well as a Diploma in

Marketing and MBA. In addition, she has extensive experience

in business development, marketing and technology transfer

within the medical, engineering and IT industries. After

graduating, Gill joined a group undertaking monoclonal

antibody research at Cambridge University before moving

into industry in Regulatory Affairs roles for both Rhone

Poulenc and Schering. Gill then became part of a venture

capital funded start-up company developing software for use

in medical diagnostics. Before joining Isis, Gill worked for AEA

Technology plc on a variety of business development projects

principally related to neural networks, plasma technology,

biosensors and orthopaedic device testing. Her final role at

AEA Technology was as Global Marketing Manager for one

of its engineering software businesses.

Rick Inwood, Consulting Project Manager, started his

academic career at the University of London where he

gained a degree in Physics and a PhD in Solid State Physics.

He went on to achieve a Diploma in Accounting and

Finance and has an MBA from the University of Portsmouth.

After graduating, Rick worked for the Sperry Gyroscope

Corporation in engineering and management positions

before moving on to work for the Oxford Instruments

Group as a Divisional Manager. In 1985, Rick joined Digital

Equipment Corporation as a Senior Product Manager in the

Computer Special Systems Division. He went on to be

appointed European Business Systems Manager where he

led a team responsible for improving European business

operational efficiency, and then Head of Business and

Technical Operations. In 1994, he became general manager

for their Custom Systems and Solutions Division. In addition,

Rick has provided management consultancy for Honeywell

and two SME’s in the oil and health industries. Before joining

Isis, Rick worked as Head of Product Management at Thales

Contact Solutions, a global provider of CRM software.
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Business Innovation & Consulting Group 
Formed in Isis
Oxford University Consulting Joins Isis

Dr Mark Taylor

Head of Business Innovation & Consulting Group

T 01865 280824

E mark.taylor@isis.ox.ac.uk

Technology Contact
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The Challenges of Managing a
University Spin-Out

Second Isis Spinners Event

Following the success of its first informal gathering of spin-

out managers in September 2001, Isis held its second

Spinners Event on 13th June 2002.

The Isis Spinners Events provide an opportunity for man-

agers of both early stage and established Oxford University

spin-out companies to network with fellow entrepreneurs

and key University staff, as well as discuss the particular

challenges of managing a technology spin-out company.

Over 35 guests attended the June event, which included

presentations by Dr Andrew Mackintosh, Chief Executive of

Oxford Instruments plc, and Dr Deirdre Gillespie, Chief

Executive of Oxxon Pharmaccines Ltd.

Dr Mackintosh’s presentation, entitled “Oxford Instruments

– The First University Spin-out, 40 Years On,” charted the

company’s history since its formation in 1959 and high-

lighted some of the issues it encountered in moving from

the academic arena into the world of commercial business.

Noting the cultural changes each company must face, Dr

Mackintosh concluded by demonstrating how Oxford

Instruments has succeeded in the two most important roles

of any hi-tech business: creating intellectual property and

commercialising it.

Dr Gillespie’s presentation, entitled “Oxxon Pharmaccines:

A Successful University Biotech, 5 Years Before,” charted

the company’s progress since its formation in 1999 with

only 2 employees and four ongoing clinical programmes to

its current standing with promising advanced technology.

Noting the increase in failed clinical milestones concurrent

with the focus on genomics in recent years, Dr Gillespie jus-

tified the shift in biotechnology back to a products-based

business model. Oxxon’s focus is to successfully and quickly

develop new medicines and Dr Gillespie closed by sum-

marising the Company’s promising future with a strong clin-

ical pipeline and broad flexible technology base.

Dr Tim Cook, Managing Director of Isis, said: “Two excellent

speakers, one from the University’s oldest spin-out and one

from a very recent one, gave complementary perspectives

of the management and cultural issues facing all such com-

panies. Their willingness to share experience with their col-

leagues is a demonstration of the strength and usefulness

of the Oxford network. It augurs well for the continuing

success of past and future spin-out companies.”

Isis Angels Network

Since 1998, Isis has spun out 28 new companies based on

Oxford research. Many spin-outs are now well-established,

and some of them present potential investment opportunities

for either business angels or venture capital. The Isis Angels

Network is a not-for-profit business introduction company,

established by Isis, to provide a vehicle for introducing private

individuals and companies with potential interest in investing

in spin-out companies from the University of Oxford.

Membership of the network is currently free of charge and

details, including terms of business, are available from Isis or

on the web at www.isis-innovation.com/about/ian.html

T 01865 405135

E oxxon@oxxonpharmaccines.com

www.oxxonpharmaccines.com

Oxxon Pharmaccines Contact

T 01865 881437

E info.oiplc@oxinst.co.uk

www.oxinst.com

Oxford Instruments Contact

Above: Dr Andrew Mackintosh,

Oxford Instruments plc.

Above: Dr Deirdre Gillespie,

Oxxon Pharmaccines Ltd.



At the fourth annual Venturefest,

Oxford’s International Fair for

Entrepreneurs held 24th & 25th

June at the Rutherford Appleton

Laboratory, Isis Innovation co-

hosted the Technology Seminar

with Oxford Brookes University as

well running its own exhibition

stand.

As Dr Tim Cook, Managing Director of Isis and Chairman of

the Venturefest 2002 Board, said: “Venturefest's commit-

ment to aiding business innovation and growth has earned

it a reputation as one of the most influential forums for the

advancement of high tech and knowledge-based enter-

prise.” With a location adjoining the Oxford University

stand, Isis contributed to the atmosphere by providing infor-

mation on technology licensing, consultancy and spin-out

company investment and formation. Isis Project Managers

from both the life and physical sciences were on hand to

meet participants interested in technologies emerging from

Oxford University and Isis’ activities such as the Oxford

Innovation Society and Isis Angels Network.

The Technology Seminar, presented by Isis and Oxford Brookes,

highlighted early stage research projects and spin-out compa-

nies, as well as technology developed in Oxford and now in

general use. The seminar offered participants the opportunity

to hear some of Oxford’s most exciting scientists talk about

their work and the commercial potential of their discoveries.

Presentations from Isis included:

Evolving Humans for Games and Films: Mr Torsten Reil,

Executive Director, NaturalMotion Ltd. Formed in

November 2001, NaturalMotion is an Oxford University

spin-out company which combines biology and computer

science to create realistic and interactive animations for

electronic entertainment and simulations.

A Novel Approach to the Diagnosis and Treatment of

Alzheimer’s Disease: Dr Zsuzsanna Zagy, co-founder of

BioExegesis, a spin-out company that will offer a novel

approach to the early diagnosis and treatment of

Alzheimer’s disease through simple blood tests and drug

development strategies that will target the main disease

mechanism which leads to nerve cell damage.

New Technologies for Detecting TB: Dr Ajit Lalvani,

Scientific Founder of Oxford Immunotec, a spin-out company

from the Nuffield Department of Clinical Medicine, John

Radcliffe Hospital. Its core business will be to develop and

market a rapid blood test that identifies individuals infected

with Mycobacterium tuberculosis (Mtb), the organism which

gives rise to Tuberculosis (TB). The incidence of TB is rising

significantly in the UK, as well as the rest of the world, and so

the new blood test, which is more accurate than the existing

100-year old tuberculin skin test, could be an important new

weapon in the fight against this dangerous disease.

Presentations from Oxford Brookes included:

Metabolic Engineering: Professor David Fell, Professor of

Biochemistry and Scientific Advisor to Physiomics plc, which

offers the use of biological simulation for the rational control

of disease. The company aims to provide custom simulations

to predict the systemic response to agents directed against

suggested drug targets in metabolism and signal transduction.
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Exhibiting Oxford’s Commercial Science 
Isis teams up with Oxford Brookes University to host the Technology Seminar at
Venturefest 2002.

Above: Kim Hole, Marketing Administrator, and Debbie Small,

Administrative Assistant, manning the Isis stand at Venturefest 2002.
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Isis & Mercuri Urval 
Isis collaborates with recruitment specialists

to form spin-out management network

Virus Expression Systems: Professor Linda King of Oxford

Expression Technologies, which operates as a consultancy

service through Oxford Brookes Enterprises Ltd. OET offers

a tailor-made baculovirus expression service, from virus con-

struction to large-scale recombinant protein production, to

meet the needs of both small and multi-national biotech

and pharmaceutical companies. 

Yeast Quality Fermentation Technique: Dr Sylvie Van

Zandycke, Project Manager at Smart Brewing Services, a

commercial enterprise from the School of Biological and

Molecular Sciences. The business provides novel rapid

methods, microbiological analysis services, contract

research, process management and technical training for

the brewing and associated beverage industries.

For more on Venturefest, please see www.venturefest.com

Mark Swain, Consultant

T 0208 901 6322  E mark.swain@mercuriurval.com

Mercuri Urval Contact

Isis is now working with human resource consultants Mercuri

Urval to create a network of managers ready to work with

academics and researchers to lead future spin-out companies

from incorporation. The Isis Mercuri Urval Network is a range

of services designed to help give spin-out companies the best

chance of success, by selecting the right people to work

together and helping the organisation to build its capability.

Isis encourages people wanting to become involved with

spin-outs to get in contact. Isis now has the opportunity to

forward their details to Mercuri Urval for assessment, to the

mutual benefit of everyone. Applicants benefit from Mercuri

Urval’s links and network of contacts, including potential

opportunities with other clients. Isis benefits from having

candidates’ applications considered by skilled human

resource professionals, and Mercuri Urval benefits from hav-

ing contact with potential managers, increasing their pool of

suitable candidates for placing with their clients.

With the new network, University researchers and Isis Project

Managers will be confident about the best candidate to lead

a new spin-out business. Investors will have a professional

assessment of skills, personality and behaviours to assist in

their investment decisions. Likewise, individuals will gain

valuable insight into their own strengths and limitations,

helping them to make a positive decision about joining.

As well as the opportunity to use the Isis Mercuri Urval

Network, Mercuri Urval’s Recruitment & Selection Service may

be used, with the company approaching the open market to

attract and select candidates. Mercuri Urval can find people

that fit into the environment being created, ensuring growth

rather than disruption for the new company.  

Roger Mumby-Croft 

Director of Enterprise Centre

T 01865 485740

E rkhmumby-croft@brookes.ac.uk

Oxford Brookes University Contact

Jennifer Johnson

Marketing Administrator

T 01865 280839

E jennifer.johnson@isis.ox.ac.uk

Isis Innovation Contact
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