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The explosion of generative Al in healthcare—largely due to the

exponential growth of medical data, a shortage of healthcare providers
and advancements in technology, according to the World Economic

Forum (WEF)—holds so much promise. Though it may seem daunting,

Disclaimer: The views, thoughts, and opinions expressed in this presentation belong
solely to the author, and not necessarily to the author's employer, organisation,
committee or other group or individual.




Artificial Intelligence

« HAL 9000 (or simply HAL or Hal) is a fictional artificial
intelligence character and the main antagonist in Arthur
C. Clarke's Space Odyssey series. First appearing in the
1968 film 2001: A Space Odyssey, HAL (Heuristically
Programmed Algorithmic Computer) is a sentient artificial
general intelligence computer that controls the systems
of the Discovery One spacecraft and interacts with the
ship's astronaut crew.

 HALis listed as the 13th-greatest film villain in the AFl's
100 Years...100 Heroes & Villains.

The Royal Victorian Eye and Ear Hospital



https://en.wikipedia.org/wiki/AFI%27s_100_Years...100_Heroes_%26_Villains
https://en.wikipedia.org/wiki/AFI%27s_100_Years...100_Heroes_%26_Villains

What is artificial intelligence?

« Artificial intelligence (Al) is computer software that mimics human cognitive
abilities in order to perform complex tasks that historically could only be done by
humans, such as decision making, data analysis, and language translation.

e Alis code on computer systems explicitly programmed to perform tasks that
require human reasoning.

* While automated machines and systems merely follow a set of instructions and
dutifully perform them without change, Al-powered ones can learn from their
interactions to improve their performance and efficiency.

 Machine learning, meanwhile, is a subset of Al that uses algorithms trained on
data to produce models that can perform such complex tasks.
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Regulation of Therapeutic Goods
* Therapeutic Goods Act 1989

 The TGA regulates therapeutic goods in Australia, medicinal products and
biologicals under the TG Regs 1990 and medical devices under the TG (Medical
Devices) Regs (2002) and other legislative instruments.

* A software product meets the definition of a medical device if it falls within the
definition of a medical device (under s41BD of the TG Act). It is the responsibility
of the manufacturer to determine if the product is a medical device.

* If a software product is a medical device it must be included in the ARTG, unless it
is exempt, before it can be legally supplied in Australia.

* One such exemption is 19(1)(b) for use solely for experimental purposes in
humans”
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Regulation of Therapeutic Goods

Under the CTN and CTA schemes significant responsibility is devolved to the reviewing
HREC(s) for assessing the scientific validity of the trial design, the balance of risk
versus harm of the therapeutic good(s), the overall ethical acceptability of the trial,
approval of the trial protocol, and monitoring* the conduct of the trial.

Only some software is regulated by the TGA
Is the research proposal a clinical trial involving therapeutic goods?

Does the project involve the use of unapproved No
. Not regulated
therapeutic goods?

Yes
No 4 N\
Is the project a clinical trial? Not regulated
\\ J
Yes a4 )
CTN/CTA

\\ J
L The Royal Victorian Eye and Ear Hospital



Software based medical devices

- are medical devices that incorporate software or are software, including
software as a medical device, or software that relies on particular hardware
to function as intended, and are regulated in Australia by the TGA. Software
(including mobile apps) is a medical device if it fits within the definition of a
medical device in section 41BD of the Therapeutic Goods Act 1989, unless
otherwise excluded.

* Many mobile apps are simply sources of information, or tools to manage a
healthy lifestyle. The TGA does not regulate health and lifestyle apps or
other software that does not meet the definition of a medical device.

L The Royal Victorian Eye and Ear Hospital



Some examples of software or apps that are medical devices are:

e An app that organises and tracks a person’s health information, and analyses this
information to diagnose diabetes, or provide a percentage risk of the user having
diabetes.

e Software that analyses skin images to screen for melanoma

Recent reforms have been implemented to clarify the requirements of regulated
software based medical devices, including introducing a number of exclusions and
exemptions for specific types of software products:

e Excluded products are not medical devices, and are not subject to any TGA
regulatory requirements.

e Exempt software is a medical device, but is not subject to all regulatory
requirements.

Upcoming guidance on Clinical Decision Support Software will provide detailed
guidance on the exemption, including which products are covered, and which
requirements still apply.
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EXCLUSION EXEMPTION
means that the devices are means that TGA retains some
completely unregulated by TGA oversight for advertising, adverse

events and notification

Registration of the device is not
required
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Software as a Medical Device (SaMD)

Refers to software that can function on a laptop, smartphone or
tablet, and has an intended purpose consistent with the definite of
a medical device.

Intended purpose

« diagnosis, prevention, monitoring prediction, prognosis or
treatment of a disease, injury, or disability

« compensation for an injury or disability
« investigation of the anatomy or of a physiological process
« to control conception

Some SaMD may be an accessory to a medical device. Accessories
are regulated as separate medical devices.

L The Royal Victorian Eye and Ear Hospital



Software that is part of a Medical Device (SiMD)

Software can be part of a medical device when it is integral to the functioning of that
device, sometimes referred to as software in a medical device and is usually supplied
with the hardware device.

SiMD is regulated as part of that device.

Example: Embedded software or firmware in a cardia pacemaker is regulated as a
component of the pacemaker, because it is supplied as part of the device and is
necessary for the device to operate.

L The Royal Victorian Eye and Ear Hospital



Software that controls a Medical Device

Software, including mobile apps, can control or adjust a medical device through a
connection, either physical or utilising wireless technology such as Bluetooth or WiFi.

Where software drives or influences a medical device, the software has the same
classification as the medical device.

Software or an accessory to a medical device is a medical device in its own right if it is
supplied separately from the related device.

Examples:
Pacemaker programmer and controller software for use on a PC or laptop.

An instance of cochlear implant configuration/optimisation software for use on a PC or
laptop.

The Royal Victorian Eye and Ear Hospital




I ft Software can be part of 2 medical device. - -
s mv su ware r 3 This software is sometimes referred to as This software is not regultated by the
2 S e (Bt SiMID {software in 2 medicl device]. The TGA. See Rxamalez of rezulated snd
i anrezulated isxduded] cofonars
apps) TGA regulates this software a5 part of that : :
regu ated: " , fical device. bazad medical devices for more
l"'“ information.
- ™ . .
Iz its purpose ey D it work in . Thiss sofoware is an accessory. &n
Software that anslyses data to be medical? LN (P L '""'tl 3 medical accessory to 3 medical device is
obizined from an VD is me y medical devioa? something that its manufacturer
regulated 2= VD software. » v r 3 specifically intends to be wsed with 2
Sex Software o in vivo ; l Sl = medical device to enable or assist it to
un.?ruun?:ﬁu; ks it enchuded? Yes be used as intended.
L i ) + #n socessory to 2 medical device is
l Mo Does it enahle or assist | g regulated as 2 medical device, :r'!:l
e — = i " i the et of maust be entered on the ARTG prior to
. = Tes e that il dewice? supply. See How the TGA rezulates
mm m’ﬁﬁz software based medical devices for
medical devioe . obtained in witro® ) fes It is an scceszory | maore informaton.
Ko ([ a=a J
cor more detal se the r " Mo ) This software is 3 medical device and
N } Does it support must be entered on the ARTG prior to
following pages: clinical decisions? supply. See How the TGA regulates
i " - d software based medical devices
Medical Purpose - l‘l’u and Examples ofresylated aod
b # Is the dinical decision Mo kisa fical | | ical device= For
= " support software exernpt? devi inf o—
Excluded software - e
Bazgcandpaeed
- Tes i This software is exempt clinical
i . Ny EoI=E=E dherision support software. See Clini
Exempted clinical medical device e fnrmew
decision support Bagizion sucpon Sofagrs
cofterr- detzils on how exempted CDS is
n_ﬁil-i_- rezutated.




Is its purpose likely to be medical?

Therapeutic Goods (Medical Devices)

Regulations 2002

Intended purpose what the

manufacturer intends it to be used for.

This is usually described in:

(a) information provided with the
device; or

(b) instructions for use; or

(c) any advertising material; or

(d) any technical documentation.

4 A

The intended purpose of the software
includes one or more of the following;
Diagnosis, monitoring, predication,
prognosis, treatment or alleviation of
disease, injury or disability
Prevention of disease
Compensation for an injury or disability
Investigation, replacement or
modification of the anatomy or of a
physiological or pathological process or

Control or support of conception

—> No

o /

Yes
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Is it excluded?

Does it have any of these functions ?
Consumer health products — prevention,
management and follow up devices that do not
provide specific treatment or treatment
suggestions
Digital Mental Health
Enabling technology intended to support
telehealth, remote diagnosis, healthcare or
dispensing
Digitisation of paper based or other published
clinical rules or data including simple dose
calculators and Electronic Patient Records
Population based analytics that do not drive
outcomes for individuals
Laboratory Information Management Systems —
systems to automate workflows, integrate
instruments, manage orders and samples and
associated information

Therapeutic Goods (Excluded Goods)
Determination 2018.

Software limited to performing certain
functions has been excluded from
regulation

It may be excluded
Yes

No

{ No, it is not excluded
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4 )
It is an in vitro

Ye

%

S

diagnostic (IVD)
medical device

. J

Software that analyses data
obtained from and IVD is
regulated as IVD software.

Does it work directly with data obtained
in vitro?

No

A

[

Does it support clinical decisions? Jﬁ
No

Yes l

Is the clinical decision support ]
software exempt? J

A 4

Yes

\

y

[ It is an exempt medical device J

v

[ It is a medical device J
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4 )

Does the clinical decision support
Is the clinical decision software meet all 3 of these
support software exempt? criteria?
\_ Y, Yes
4 )
It is not intended to directly process or
analyse a medical image or a signal from No
Therapeutic Goods (Medical another medical device (including an IVD
Devices) Regulations 2002. medical device); and
Software medical devices are - J/
. Yes
exempt from the requirement to y
be entered on the ARTG. 4 It is intended only for the purpose of )
Exempt devices must still comply providing or supporting a recommendation No
with certain regulatory to a health professional about prevention, —>
. diagnosis, curing or alleviating a disease,

requirements. . -

\_ ailment, defect or injury: and )

Yes
4 )

It is intended only for the purpose of
providing or supporting a recommendation No
to a health professional about prevention, —>

diagnosis, curing or alleviating a disease,
\_ ailment, defect or injury: and )

] Yes

It is an exempt medical device J
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Eyetelligence

The Eyetelligence software is approved
for clinical use in European Union, the
UK, Australia and New Zealand by
relevant authorities as a Class | medical
device. It is intended for providing
initial classification on the full colour
retinal images collected from fundus
camera for the existence and severity of
three specific eye diseases. It does not
intend to replace clinical judgements
from healthcare professionals.
Eyetelligence software outcomes
/recommendations should be reviewed
in consideration of other inputs by
appropriate qualified clinicians for
making diagnostic and referral
decisions.

O eyetelligenc:

Fundus Grading Report

Patient ID Age Sex Date and time
1690805312526 55 Male 2023-07-31 22:08:25

Right Eye Results (OD) Left Eye Results (OS)

* These images include one original photo taken by the retinal camera, and a retinal vessel profile image, vessel calibre measurement and vessel tortuosity

maps, tomatically by the artificial intell system.

Absolute Cardiovascular Risk

Cardiovascular Health Status

Your Absolute Cardiovascular Risk score, from zero to one hundred percent, indicates the risk (in percentage) of developing heart attack or stroke in 5-years
time based on retinal features.

Your Cardiovascular Health Status score, from zero to one hundred percent, indicates the overall health status of your brain-heart and blood vessel

system. Your score is 63% indicating you are better than 63% of the people with similar age and gender with you.

Both Absolute Cardi lar Risk score an: d Cardi

retinal photos of the vessel in you

intelligence system and are solely based on

lar Health Status score are generated by ai ifici
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