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Industrial Research is an
innovation business and its
core strength is science.

Its purpose is to create value for
New Zealand. It will do this by:

* Being an R&D provider to
New Zealand industry to:

> Develop globally
competitive technologies

Enhance production

* Developing technology-b
business opportunities with
indu_sn partners -
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Commercialisation

Commercialisation

For technology to be truly innovative, and to make a difference, it must
leave the laboratory and reach the market.

Industrial Research actively commercialises As well as an immediate share of up-front
technologies developed from its nine licence payments totalling US$35 million,
technology platforms. A large number Industrial Research will receive an ongoing
of commercial ideas based on scientific share of substantial milestone payments and
innovation are assessed each year. royalties from sales if the drugs successfully
These ideas can result in the licensing proceed to market. The Roche deal was the
of technologies or the creation of new fifth largest biotech-pharma deal in the world
businesses — usually with commercial partners in 2005.
— according to which will be the best route
to market. Breast cancer detection clinical trials
Highlights for this year included two large The first patient trials undertaken using a new
pharmaceutical on-licensing deals and the 3D breast imaging technology developed by
initiation of the first human clinical trial of a Industrial Research are near completion.
novel breast cancer detection device using A prototype device for detecting breast
3D radar technology. cancer was used in the trials conducted at

. St Mark’s Women'’s Health in Auckland. The
During the year a number of prototypes . .

. . : new technology aims to be a more sensitive, TOP _ Clinical trials of new
of high technology devices were built and . . breast imaging technology were

non-contact, cost-effective alternative to

conducted at St Mark’s Women’s

tested with customers, providing a significant

. . . conventional X-ray mammography. It is Health in Auckland.
step in taking these technologies towards . o
o expected to allow the detection of smaller FAR LEFT _ Scientist Bob
commercialisation. . . Valkenburg trials a prototype
tumours and provide more accurate mapping scene scanning device which
Ten prototype projects were completed and a for surgery. captures 3D data of static scenes.

further 16 projects are in progress. Of these,
two high temperature superconducting devices
are ready for market, a 3D scene scanner will
shortly enter field trials, and a key grip device
for assisting patients with disabilities is in
clinical trials.

The device’s potential was recognised by the
Breast Cancer Research Trust which made a
$250,000 grant to the project this year. This
will be used for an experimental lab study
involving breast ‘phantoms’ constructed of
materials representative of breast tissue.
Multi-million dollar drug licensing deals 3D scene scanning prototype
Two multi-million dollar sub-licensing deals
were struck this year for drugs developed
jointly by Industrial Research and the Albert
Einstein College of Medicine in New York and
previously licensed to US company BioCryst

A major milestone was reached this year
with the development of a prototype 3D
scene scanner. The flexible hand-held 3D
scanning device acquires 3D data of static
scenes which can be stored on a computer

Pharmaceuticals. .

and used for virtual fly-throughs, scene re-
The deals involved out-licensing by BioCryst examinations, measurement, copying and
of an anti-cancer drug to MundiPharma digital manipulation.

Pharmaceuticals, and of a new drug for
controlling auto-immune diseases to
pharmaceutical company Roche for development
and commercialisation. This includes undertaking
clinical trials overseas, with promising results
emerging for both drugs.

The technology has wide-ranging potential
with applications for the creative, marine,
aerospace and defence industries, as well as
benefits for heritage conservation and police
examination of crime and accident scenes.
Trials of the scanner are proceeding with
interested partners.
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Commercialisation

>> BUSINESS INCUBATION

TOP _ Atest coil for a
superconducting flux pump being
developed by HTS-110 Ltd.

BOTTOM _ DeviceWorks’ Roger
Clist, Torben Munkholm and Lomak
CEO Chris Mulcare with the latest
keyboard design.
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Based in Wellington, the team

is a founding member of the
Wellington Innovation Network
(WIN). This year, with Industrial
Research’s assistance, WIN
secured sponsorship from the
regional economic development
agency, Positively Business
Wellington, to establish a formal
angel investment network.

It also secured funding from

the Wellington City Council

to promote innovation and
entrepreneurship in the region and
develop the capabilities of start-up
businesses.

The IRL Incubation team draws on
the expertise of its advisory board
members who come from the
Hutt City Council, New Zealand
Trade and Enterprise, Canterbury
Innovation Incubator and arnold.
co.nz, and on a network of
specialist advisors.

By working closely with the
Wellington region’s tertiary
providers, the Incubation team
is able to leverage specialist
capability and networks for

its growing companies. This
includes utilising Wellington
Institute of Technology’s Centre
for Smart Products, developing
chief technical officer training
programmes in partnership with
the Open Polytechnic of New
Zealand, and a joint initiative with
Victoria University to strengthen
the development of scientific
entrepreneurs for new and
emerging companies.

HTS-110 EXPANDS

Industrial Research’s spun-

out superconductor company,
HTS-110 Limited, made

excellent progress in developing
partnerships and products. A
joint venture signed with US
company, Progression Inc, will
help extend HTS-110’s technology
into new markets. The venture will
produce analysers powered by
high temperature superconductor
magnets for the petrochemical
industry.

Within five years HTS-110 is
forecast to have an annual
turnover of more than $50 million.
This year superconductor coils,
magnets and current leads

were supplied to clients all
around the world, with product
development underway in
several areas including semi-
conductor, magnetic separation
and synchrotron. Staff numbers
rose to ten, with plans to recruit
a further six people in the coming
year. HTS-110 was a finalist in
the 2006 Wellington Region Gold
Awards.

DEVICEWORKS

Within the two years it has been
operating, Industrial Research’s
DeviceWorks business unit

has grown from 12 staff to

20. The business has a strong
focus on making devices which
process and handle naturally
varying products, particularly
engineering prototypes for New
Zealand businesses and Industrial
Research projects.

Work was undertaken this year
for a range of companies including
start-up business, HGM Design,
which has developed a 3D hand
scanning machine for retailing
rings, and Lomak International
which makes computer keyboards
for people with disabilities.

One of DeviceWorks’ flagship
products, a Y-cutter robot which
can process nine sheep carcasses
per minute, was installed at

an Australian plant, with other
automation products under
development.

IRL-BIOPHARM

This was a difficult year for IRL-
BioPharm. The primary contracts
that had previously filled the plant
all concluded in 2004/05, leaving
the company with no substantive
client pipeline. During the year,
IRL-BioPharm was reorganised,
new management was introduced,
and the company expanded its
strategy, including building up an
international marketing network.

In the past IRL-BioPharm operated
solely as a contract manufacturer
primarily of cytotoxic drug
components. New opportunities

in the antibody drug conjugate
market led the company to begin
developing its own toxin portfolio
in order to secure a position in this
market, based on both intellectual
property and its competence

as a contract manufacturer.
Further work was contracted

to manufacture product for
Nereus, a Californian-based

drug development company.
Compounds manufactured by
IRL-BioPharm for Nereus are now
in their first human clinical trials for
cancer.



Intellectual Property

Our patent portfolio

Industrial Research’s intellectual
property (IP) is recognised

as a vital business asset and
considerable effort is directed
towards managing it.

We currently have a
comprehensive patent portfolio
covering around 80 inventions,
with more than half of these
having one or more patents
granted. These inventions are
already delivering, or are expected
to deliver, significant ongoing
revenue to Industrial Research.

Patenting activity

Provisional patent applications
were made for 18 new inventions
this year, a similar number to last
year. Many of these stemmed
from the Carbohydrate Chemistry
and Integrated Bioactive
Technologies areas of our
business. Some of the emerging
areas, such as Assistive Devices
and Nanotechnology, also have a
strong focus on protecting their IP
and are using patents strategically,
both for commercialising products
now and for developing a strong
IP base for future commercial
leverage.

The number of individual country
patent applications we make, both
in New Zealand and worldwide,
continued to expand this year
with 57 of these applications filed,
reflecting the requirements of our
major licensees seeking broad
global coverage.

This year the number of patents
granted fell slightly, a time-lag
effect of the lower number of
national phase applications lodged
before 2004/05. (It typically takes
2-5 years for a patent application
to be examined and granted.)

In addition to our own patent
applications, many Industrial
Research staff were named
as inventors on several patent
applications filed by third parties.
Inventive contributions were
made in projects involving the
New Zealand dairy and meat
processing industries, and in
some new innovative ventures
currently getting underway.

Intellectual property revenue

IP-related revenue rose sharply
this year with a considerable
increase in licensing income from
licensees in the pharmaceutical
and ICT areas. Contributing
significantly were several
longstanding agreements that
produced a welcome increase in
royalties, reflecting the growing
marketplace success of the
underlying products.

Strategic IP management

Industrial Research’s strategic
approach to patenting involves
ensuring the IP strategy for

each new and existing invention
aligns with the company’s overall
business objectives. The IP
Strategy Group, comprising
senior executives from across the
business, oversees the strategic
management of IP at Industrial
Research.

As early as possible in a
research project, we identify
the potential role of new IP in
value creation and extraction,
and take steps to carefully
manage the IP from the outset.
Consistent with this approach,
more investment is now being
made in patent searches. These
searches help identify technical
areas of the IP landscape which
have the potential for maximum
value creation and help avoid
infringement of another party’s
patent.

During the year we appointed
sole IP service providers to each
of our technology platforms.

This move is designed to create
more ‘ownership’ of Industrial
Research’s business by patent
attorney firms and enable

them to gain a more in-depth
understanding of each technology
platform’s core science and

IP. It will also deliver process
efficiencies and reduce ongoing
patenting costs. Cost control was
a key concern this year. Other
cost saving measures included
undertaking more in-house patent
searching and instituting new
patent renewal processes.

This year 53 patents and
applications were abandoned
or disposed of, in line with our
policy of ceasing investment in
patent protection when a clear
commercial case can no longer
be made.

Intellectual_Property

Patenting activity 2003/04 2004/05
Provisional patent applications 21 19
PCT international applications 7 9
National phase applications 21 45
Patents granted (all countries) 28 20
Patents and applications sold/ 70 58
assigned/abandoned

End of year active inventions 85 79
REVENUE FROM IP LICENSING

Licensing indicator 2003/04 2004/05
Active licences 9 12

Total licensing revenue $ 1,040,010 $643,223
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50

40
30
20
10
| I

2002 2003 2004 2005

S -

2006

2005/06

18

8
57
17

53

80

2005/06

11
$6,936,566

Page_21



IRL _ANNUAL REPORT

TOP _ Dr Richard Furneaux was
appointed adjunct professor in the
School of Chemical and Physical
Sciences at Victoria University of
Wellington.

MIDDLE _ Dr Max Kennedy was
elected as a Fellow of the Institution of
Professional Engineers New Zealand
(IPENZ).

BOTTOM _ Dr lan Brown was
appointed adjunct professor in the
School of Chemical and Physical
Sciences at Victoria University of
Wellington.
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Our People

Maintaining Capability

Like many organisations, Industrial
Research’s key strength lies in its
people. A review undertaken in
late 2005 by an independent panel
of experts appointed by MORST
found the science capability at the
company to be “uniformly at, or
above, international standards”.

In its report the capability assessment team
considered that the capacity of people to
deliver science of an international quality

at Industrial Research was what it would
expect from “sophisticated laboratories in an
advanced economy”.

One of our challenges is to maintain that
capability. We will do this through the
development of existing staff and the planned
transfer of knowledge and skills from older to
younger employees, with mentoring being a
key part of this.

MENTORING

In the second half of the 2005/06 year we
held two focus groups on mentoring. It is
intended that mentoring will form part of a
more integrated approach to human resource
management.

Mentoring already occurs informally
throughout the company and is part of the
ethos of the scientific community. However,
we will supplement this by identifying key
technical skill areas that might be difficult

to recruit for in the future. People who hold
these skills will be identified and a structured
approach developed for skill and knowledge
transfer. Training in mentoring will be provided
to mentors and also to those who have been
identified as potential mentees.

PLANNING

This year further work was undertaken on
succession and workforce planning to ensure
Industrial Research has a pool of people with
the required skills and competency sets to
perform particular research or to provide
consultancy services to industry. Much of the
job analysis work has been completed, with
further work needed to ensure the people pool
is developed and maintained.

Around 20 percent of our staff are in the 50-60
year age group so it is important we manage
succession so capabilities and knowledge are
transferred and thus maintained.

During the year we convened consultative
workshops for selected staff. These were an
opportunity to take a snapshot of our current
situation and gather feedback on present
perceptions of the company’s strengths and
weaknesses.



Capability Development

Industrial Research is at the
forefront of ensuring New Zealand
has the best possible scientific
capability to support and advance
the country’s niche manufacturing
industry.

A key part of our role as a

Crown Research Institute (CRI)

is to maintain and develop core
scientific capabilities which meet
the research and problem-solving
needs of industry in New Zealand.

Using funding from the
Government’s CRI Capability
Fund, we focus on key science
capabilities which are not
sustained through direct funds
from the Foundation for Research,
Science and Technology.

Of particular emphasis this year
was the development of Industrial
Research’s nanotechnology
capability, in partnership with

the MacDiarmid Institute

for Advanced Materials and
Nanotechnology. The main aim
was developing nano and micro-
fluidic devices.

The growth of our capability

in hydrogen energy storage
materials was a significant and
timely opportunity, with New
Zealand joining the International
Partnership for the Hydrogen
Economy in January 2005.

Maintaining
and Enhancing
Capabilities

MASS SPECTRA FACILITY

In the past year Industrial
Research scientists have
developed the capability of running
sophisticated mass spectra to
identify unique glycolipids from
complex mixtures. This work
allows the identification of new
lead compounds for further drug
development. For example, we
have developed a new analytical
method for the detection of the
glycolipid profiles expressed on
cancers derived from colorectal
and liver tissues.

SUPERCRITICAL
EXTRACTION RESEARCH

Superecritical fluid extraction
technology enables the production
of new, high value biologically-
based nutraceutical and
pharmaceutical products. Ongoing
research this year resulted in new
technologies to create bioactive
nanoparticles, new supercritical
fluid technologies to create
bioscaffolds from bio-compatible
polymers, and a new process for
the enzymatic transformation of
lipids using supercritical fluids.
The science developed through
capability funding will be utilised
by our New Zealand industry
partners.

Capability_Development

CARBOHYDRATE
CHEMISTRY

Cancer vaccine therapy
technology requires synthetic
chemistry to produce a strong
immune response. This year, in
collaboration with the Malaghan
Institute of Medical Research,
our scientists developed a novel
pathway for synthesis of these
molecules, paving the way for a
new generation of more potent
and targeted cancer vaccines.

LIPID CHEMISTRY

Industrial Research has maintained
capability in lipid chemistry
through its work in lipid extraction,
separation, transformation and
analysis, in collaboration with
AgResearch and the Malaghan
Institute of Medical Research.
There was an increased interest in
lipids from New Zealand industry
during the year. The science we
are developing not only helped
attract a number of new clients,
but also helped to enhance
relationships with existing
commercial partners.
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New and
Emerging
Capabilities

An interdisciplinary team at
Industrial Research is developing
safe and effective technologies
for the generation, purification and
storage of hydrogen. Scientists
have produced pathways to
hydrogen production based on
splitting water, nanostructured
materials for gas purification,
and advanced hydrogen storage
materials based on ammonia
borane. This research is
underpinned by collaborations
with US laboratories and New
Zealand’s membership of the
International Partnership for the
Hydrogen Economy.

Industrial Research is developing
capability in the areas of human
power, upper limb exercise

and rehabilitation, and forward
kinematics of the human arm. This
year we developed prototypes

of wearable tendon-actuated
garments in collaboration with the
Burwood Academy of Independent
Living in Christchurch.

With moves toward
miniaturisation, the microfluidic
devices market presents
significant opportunities for the
use of nanotechnology. Industrial
Research scientists modelled the
flow of a fluid in nano and micro-
channels. They also successfully
fabricated a new polymeric
microfluidic device with novel
properties arising from infused
carbon nanotubes.

Industrial Research is exploring
methods to make higher
performance photonic materials
to underpin advanced optical
devices. This year we researched
methods to improve material
performance. The ultimate aim is
to create materials that are both
extremely stable over time and
do not need exposure to high
voltages to function.

Industrial Research is developing
skin imaging capability based

on ultrasound and optical
imaging. Preliminary experiments
were performed this year and
theoretical models developed to
investigate skin tissue properties.
Our collaborators include New
Zealand’s leading reconstructive
surgeons and universities in
New Zealand and overseas.

Cryogenic refrigeration will
underpin the emergence of a
high temperature superconductor
sector in New Zealand. This year
Industrial Research has proven
the viability of a novel cryogenic
device. We are working with
New Zealand Trade and
Enterprise to engage New
Zealand companies in the future
manufacture supply chain.

Over the Horizon
Capabilities

SPINTRONICS

Present electronic devices are
based on the transport and
storage of electron charge.
Industrial Research is researching
the control of electron spin,
which will enable major technical
advantages in device sensitivity
and cost. During the year

we developed new films of
ferromagnetic double perovskite
for spintronic applications in
collaboration with Victoria
University of Wellington.

WOUND HEALING

Industrial Research studies
this year revealed that some
anti-inflammatory cell-signalling
lipids may be used as a potent
medicine in the treatment of
chronic wounds. This work is
in collaboration with Otago
University.

TERAHERTZ

The TeraHertz (THz) band of

the electromagnetic spectrum
occupies the band between
infrared and microwave and

is often described as the
‘technology gap’ because it
remains relatively unexplored. This
year Industrial Research scientists
developed chromophores suitable
for generating THz radiation, for
use in a screening device. THz
radiation is of particular interest
for biomedical diagnostics

as a safe alternative to X-ray
technology.
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