Biomedical engineering from a
private industry perspective

Dr. Andrew Ward, Engineering Manager and
Director, IntelliDesign



How | entered the bioengineering field

s 1975: Started MBBS at UQ. Left after one semester to take up a
scholarship at Harvard College.

s 1979: AB magna cum laude Engineering Sciences, Harvard
s 1987: PhD Engineering Sciences, Harvard
s 1987: Resumed MBBS at UQ.

s 1989: While studying part-time, put together a proposal for a novel
anaesthetic delivery machine and succeeded in obtaining funding
from Cook Australia to support a small group to work on the project
at the Royal Brisbane Hospital campus.

s 1990: Withdrew from MBBS to work full time for Cook designing
embedded devices targeting vital signs monitoring, IVF procedures
and laparoscopic surgery.

)



And how | left bioengineering...

1997: Started IntelliMed. First projects were a printer interface for
MicroMedical’'s ECG monitor and a handheld ECG event recorder
for use in cardiology suites.

1999: Cashflow imperatives forced us to broaden our focus. Our
embedded PC/104 CPU card attracted the attention of Rio Tinto
Aluminium and we were chosen to design the electronics for Rio’s
Australasian smelters.

2000: Moved to our present premises in Ashgrove.

2008-2009: Turnover approx. $5.5m with annual growth of around
20% per annum. 34 employees.



IntelliDesign: Who are we? What do we do?

s 1SO9001 certified original equipment design and manufacture
(ODM) company with:
— 10 electronics engineers
— 1 mechanical engineer
— 4 industrial designers
— 1 production engineer
— 12 production staff
— 6 administrative staff

s Manufacturing capability includes

— PCB assembly

— Cable and harness assembly
— End-product assembly

— Disposable tube set assembly
— Testing and repair

— Environmental testing
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IntelliDesign Pty Ltd

c-core PC/104 CPU module



PC/104 CPU module
32-bit AMD Elan SC520
32Mb SDRAM
Dual UARTS

16Mb NOR FLASH
RTC

Embedded BIOS
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Rio Tinto Aluminium

Cell control unit
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iVolve Pty Ltd

Nexis wireless router
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Automated Positioning Systems
Topcon

Two-axis precision tilt sensor












Queensland Transport
Queensland Police

Lynx mobile data unit
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Sigtec Pty Ltd

SmartBus Bus Driver Console









IntelliDesign—StandPoint
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Impedimed Pty Ltd

SFB7 bioimpedance analyzer















Cook Australia Pty Ltd

K-MAR-5200 vacuum pump















IntelliMed Pty Ltd

Laparoscopic insufflator
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Ausonex Pty Ltd

Auditory Brainstem Response
Audiometer
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IntelliDesign in 2009

+» Medical devices account for 10-15% of our business.

s We are working to establish a subsidiary company, IntelliMed, with
an 1SO 13485 quality system in place.

* IntelliMed will specify and market new medical devices, using
IntelliDesign as a designer and a manufacturer. This approach has
been taken to avoid complicating IntelliDesign’s non-medical
activities with ISO 13485 quality management system compliance
requirements.



IntelliDesign in 2009

* IntelliMed’s first product is a new laparascopic insufflator, loosely
based on Cook’s original device, the design of which we have

licensed.

* We are currently conducting a literature review centered around
laparoscopic insufflator technology using a bioengineer/medical
student.



Reflections on where we are going...

s To survive, we have strayed a long way from our original mission.

* We have mastered a range of core technologies (electronics,
Industrial design, production, quality management) which will allow
us to successfully tackle sophisticated medical devices.

* We are no longer at the bioengineering coalface. This means
adopting one of the following models in order to grow:

Contract development (our present model);
Work with clinical partners to fund/develop new technologies;

Start with low-risk devices and establish a customer base to
provide feedback and new product ideas (the Cook model).



...and on the role of bioengineers

*» As we shift from contract development to in-house product
development, we will begin to employ bioengineers.

¢ Primary roles will be:
— regulatory compliance activities;
— product verification and validation;
— clinical support;

— new product development in conjunction with IntelliDesign R&D
staff.



Things to keep in mind when speaking

L)

L)

)

L)

with prospective employers

» Key competencies:

Ability to recognise and develop potential clinical applications;
Understanding of quality systems and in particular ISO 13485;
Ability to read and understand clinical literature;

Broad familiarity with sensor technologies;

Broad exposure to electronics and embedded firmware.

» Common perceptions:

— Lack of depth in electronics and firmware design;
— Difficult to fully engage a bioengineer’s broad interests.
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