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Invetech wins
Award for
Biomedical
Instrument
Development

Building Blocks for
the Point-of-Care
Boom

Invetech assists
Shimadzu to win
a Machine Design
Award

Invetech continues its success in the
biomedical field.

It's been an exciting few months at Invetech.

As we continue to expand our international client base, building
off our vertical expertise in the medical sector, Invetech staff have
been on the road, exhibiting again at major international trade
shows such as “American Association for Clinical Chemistry” in
Chicago, “Medica” in Dusseldorf, “Cool Tools” and “Chips to
Hits” in San Diego, and the Asia Pacific Biotechnology conference
in Singapore. At these exhibitions and conferences we continue
to meet international companies interested in outsourcing the
development and supply of exciting new products to proven
contract development and manufacturing partners.

These experiences reinforce my confidence that Invetech can
achieve our goal of becoming the world's leading biomedical
instrument developer.

In November, our latest project, the SL50 cancer detection
microscopy instrument was awarded the Highly Commended
prize in the innovation category of the “Victorian Engineering
Excellence Awards” in Melbourne and was a finalist in the
National award competition. We also contributed to the success
of our client Shimadzu, in winning Japan's prestigious “Minister for
Economy, Trade and Industry Award” in the Machine Design
Awards for a mobile X-ray system.

These awards and an article highlighting our growing capability in
the medical devices sector are features of this current newsletter.
While | appreciate that many of our readers do not operate in
this market sector, | hope that the content offers some general
business or personal interest to all of you.

Invetech remains committed to developing our Idea To Market

and Breakthrough Manufacturing capabilities in a broad range of
industry segments in addition to our biomedical interests, and |

look forward to discussing further vertical market experiences in
subsequent newsletters.

At the completion of another year of growth at Invetech, | would
like to thank all our readers for their continuing support and we
look forward to working together in the year ahead. | would like
to extend my best wishes to you and your families for the festive
season and the New Year.

Paul Wright
Chief Executive Officer

Fred Davis, Director, Instrument
Design and Development

en

Invetech has won a Highly Commended
Award in the Innovation category of the
recent Engineering Excellence Awards held
in Melbourne.

This award was for the SL50 (below), the world’s
first random access slide loader which facilitates
round the clock cancer detection.

The instrument was designed for distribution by
Applied Imaging Corporation, a US client based

in Silicon Valley. The design and development

of the instrument was completed by Invetech

in conjunction with its sister company, Vision
BioSystems, which will manufacture the SL50 at its
facilities in Victoria.

The SL50 forms an important part of an image
analysis system developed by Applied Imaging
Corporation. This system will be used to detect
rare secondary cancer cells that may be present in
the patient’'s bone marrow. These cells have been
associated with later development of cancers in
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who lead POC at Invetech.

LBuﬂdjrlgB.Ig_cks for the |
Point-of-Care Boom

This is an abridged version of Invetech’s article which is due to appear in the January/February 2002
edition of the prestigious US publication, IVD Magazine. The complete version can be found on our
Instrument Design and Development website, www.invetech-idd.com.

Though IVD testing is predominantly
conducted in central laboratories, many
manufacturers are increasingly developing
point-of-care (POC) test systems to extend the
reach of and sometimes replace lab-based
systems.

POC testing is a multi-billion dollar market and one of
the most rapidly growing IVD testing segments. Two
key factors driving this growth are:

¢ aclinical need for quick test results where patient
treatment decisions benefit from immediate
diagnostic results, such as hospital emergency rooms
or physicians’ offices during consultation; and

the development of technologies capable of
delivering the operational simplicity required in POC
systems.

For organisations looking to develop successful POC
products, the three key challenges are:

¢ selection and implementation of features and benefits
to cost effectively match end user needs;

¢ development of core technologies, and

* selection of market applications for the core
technology.

The following article examines four building blocks
of POC technology critical to market success: user
interface; cartridge; detection mechanism; and
communications and control. Interactions between
these subsystems and the end users are shown
diagrammatically in Figure |.

Effective design of these subsystems contributes
directly to POC instrument success by delivering end
user needs such as: speed of results; quality of results
(accuracy and precision); simple and safe test operation;
minimal quality control and maintenance, and minimum

Figure |
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The User Interface

The user interface — second only to device core
technology — is a critical factor in differentiating
products. This is the “face” of the product, which
users see and with which they interact. The simplicity
and intuitive feel of the interface are major factors in
determining market acceptance. The user interface
consists of several elements, including display; keypad;
bar code reading; printing; sample access and delivery;
test cartridge ergonomics; test cartridge access and connectivity, and
waste removal.

Display

The display is the primary means of providing control and status
feedback to the user. Confirmation of data entry, operational instruc-
tions and output data presentation must be clear and intuitive. This
helps ensure devices are used as intended, providing reliable, valid
results and minimising the need for operators’ decisions.

Truly portable devices, such as the i-Stat and Micromat
I, typically feature a minimal display and keypad entry
to maintain their small size. Larger footprint portable
(ABL 77) and benchtop (Ambri) devices present
displays of sufficient size to deliver image and graphic
clarity, maximising visual data communication. This
also allows information to be displayed at a distance,
enabling visual prompts to signal test completion or
ready status.

Keypads

The POC market is currently dominated by devices
with membrane type keypads. They are cost effective and universally
accepted, as seen on i-Stat and Ambri. On the ABL 77, the keypad
footprint has been eliminated by the use of touch screen overlays,
allowing for re-labelling of buttons dynamically during use. Careful
selection of the type of touch screen is required, as some technolo-
gies may be ineffective in environments where high levels of fluid
contamination can result in operator lockout. Quality membrane
keypads, while less flexible, are generally more reliable in these envi-
ronments.

Figure 3

Bar Coding Systems
Uses of bar codes
Bar codes are used to transfer data items such as test

Figure 2

identification, calibration, system instructions, and patient
and user identification. Instead of the rather tedious
process of data entry via a keypad, two or three sweeps
past a bar code reader can allow all of the necessary
input information to be loaded. This helps to deliver
speedy results and simplicity of operation, and is found
in the ABL 77, the recently released i-Stat| and the

Ambri products. A range of other technologies, such as
magnetic strips or smart chips, can also be used to fulfil
similar rapid data entry functions.

Bar code type and reader selection

The most important attributes in bar code selection are how much
data needs to be represented by each bar code and how big an area
is available for the bar code label. This will determine whether one or
two-dimensional bar codes are appropriate and feed into the decision
on the right symbology.

Figure 4
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Printers
Where the device has several test options or produces critical
results, the manual transcription of data is more error prone and
less desirable. Printed reports provide proof of testing for billing
and in hardcopy for the maintenance of patients’ records.

Miniature thermal printers that print results onto stickers or
paper for insertion into patient records are a convenient and
cost effective choice. These are found in the standard i-Stat and

Figure 5

Radiometer products.

Alternative User Interface Technologies

The desirability of small footprint and portability means that traditional PC
interfaces with monitor, keyboard and mouse are undesirable in many applica-
tions. Contamination and cleaning requirements also make it difficult to use
devices such as trackballs and non-membrane keypads.

Popular, pen-based palm computing devices have been used peripherally in patient

data entry in consulting and waiting room environments for several years. In the

POC environment, reliable text entry presents challenges and the potential need

for holding a writing implement has limitations; however, in the future we may see
greater use of this approach.

The Lowly and Ubiquitous Cartridge

POC cartridges usually house the reaction cell, store all test
reagents and accommodate the sample while the test is being
conducted. They are designed to protect both the user and
the POC reader from biohazard contamination. POC systems
strongly favor cartridge-type testing to relieve the end user of
reagent or waste management responsibility. This helps ensure
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adherence to the test protocol, reduces potential for error and
the need for sophisticated user training.

To minimise consumables costs, the cartridge should be as simple as possible.
Designers typically elect to add functionality and cost to the reader - not the
cartridge.

The cartridge system, although designed for simplicity of use, will most likely
include a number of smart and sometimes complex design features. For example,
a unique feature of the Micromat cartridge is the use of curved optical wells.
Since the light source in the instrument is placed at the center of rotation,

minor positional variations do not cause changes in the distance travelled by the
light beam through the solution to be measured. A change in light path would
otherwise result in unacceptable inaccuracies from run to run. Details such as this
are essentially free in the final product, but require significant engineering effort
during development.

Detection Systems

The detection system is the extension of the cartridge, taking the
reaction or “test result” from the cartridge into the reader system for
interpretation and analysis.

The detection system will be specific to the chemistry process of the
cartridge. Products in the POC market today are based on at least 15
different detection systems, measuring a range of chemical, electrical and
optical properties. Many products employ similar technology detection
systems but achieve measurement via different and usually propriety
chemistries.

Control and Communication Sub-System

The “brains” of the system is the control and communication sub-system. This
is responsible for controlling the measurement and detection process and for
regulating the flow of information to and from the users.

Control

In POC devices, the control system co-
ordinates all other subsystems. It sequences
operations, using system elements to analyse
the sample according to the test request from
the menu. Controlled operations typically
include cartridge insertion, temperature
control, sample control, detection system,
waste control and cartridge ejection. The
control system produces a result in
accordance with the calibration information
and saves the result with appropriate identifi-
cation for reporting or transmitting to an HIS.

Conclusion

Major R&D Activities

The building blocks described in this article will
all provide significant challenges to R&D teams
working on products for the broad range

of POC testing environments. The major
technology challenges and IP development will
be focused around the cartridge, reader and
chemistry performing the core science.

Embarking on a POC system development
program invariably requires electronics,
mechanical, software and fluid engineering
input. Effectively managing interfaces
between elements such as hardware and
software development, chemistry and assay
development, optics, communications tech-
nologies, disposable design and molding, and
manufacturing systems is critical to success.
Though a seemingly endless list, the need for
consideration of many disciplines contributes
to the challenge and excitement of designing a
POC system.

The innovative products evolving from this
activity will provide benefits to the healthcare
system and patients in a many areas.
Physicians advising patients on the manage-
ment of diabetes will obtain real-time data to
more effectively help patients during consulta-
tion. In the emergency or critical care
environments, POC testing will provide data
that expedites release of patients (freeing up
valuable ER beds), and helps ensure the right
care is applied as quickly as possible to those
in need.
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By lan Macfarlane,
Manager, Consumer and
Industrial Products.

Invetech’s design skills have assisted Japanese company Shimadzu
win the Minister of Economy, Trade and Industry Award, the
‘“grand prix” of Machine Awards in Japan’s industrial design award
competition.

In conjunction with Shimadzu Australia, Invetech undertook a process to identify
potential enhancements for Shimadzu’s mobile X-ray system, “MobilArt”.
Conducting user surveys and hospital visits, and gaining an understanding of
manufacturing constraints, Invetech identified key solutions to provide enhanced
access and control features for the revised product. These focused on simplicity
of operation, improved manoeuvrability, and ease of X-ray head control and
positioning. A preferred concept incorporating these features was generated by
Invetech and subsequently developed at Shimadzu's R&D Centre in Singapore.

The MobileArt features superb maneuverability thanks to the new “Power
Assist Optimised” system that is completely intuitive to operate. It also features
a reduced body size for improved access, simple control systems which result
in reduced operator fatigue, and enhanced
safety features.

For more information please contact
lan Macfarlane on
(03) 9211 7700.

Invetech wins Award for Biomedical
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other parts of the body. Detection of
such cells is critical to the planning and
implementation of patient treatment
strategies.

Currently, pathologists manually load
slides one at a time for automated
scanning by an image analysis system.
The SL50 enables pathologists to load 50
slides at once allowing the instrument to
run automated scanning overnight, and
enabling pathologists to concentrate on
other valuable activities.

“This instrument has to interface with
other elements of our products. We
chose an interface that requires minimum
interaction between (Invetech’s)
component and ours. This has worked
very well,” says Paddy O’Kelly, Applied
Imaging Vice-President.

In addition to the health care benefits of
enhanced cancer detection, Invetech’s
relationship with Applied Imaging and
the associated instrument development,
manufacture and support in Australia has
created new opportunities for highly-
skilled employees.

Development of world leading
technology such as this enhances
Australia’s engineering capability
and provides valuable export
earnings of value-added high
technology products.

For more information please
contact Fred Davis on
(03) 9211 7749.




