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What We Do
Product design

•

Electronics engineering

•

Software development

•

Regulatory compliance support

•

Manufacturing management

•
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About Genesys
Genesys Electronics Design developed this whitepaper to assist people and organisations
developing medical technology with electronic and software components.
Genesys is an electronics design house specialising in complex devices for safety-critical and
highly-regulated environments, including the medical industry. It has ISO 13485 medical quality
certification.
Genesys works closely with industrial designers and manufacturers – to provide an end-toend product development service. Genesys also provides consulting services on how to gain
regulatory compliance for medical products.
More information is available on our website at:
www.genesysdesign.com.au

DISCLAIMER:
The information presented in this document is intended to provide general guidance on medical
device electronics, software and firmware development. Genesys recommends that anyone
developing a medical device should seek formal advice from a recognised medical regulatory
compliance expert, in order to determine the particular compliance obligations applicable to
their product.

Smart devices powered by the

IoT GENome ™

integration

stackable

modular

customised
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No one person or company can be expert
in everything required to successfully
commercialise electronic medical devices.
The key to success is to be an informed
buyer of services that complement your
core capabilities.
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What you need to know before Developing Electronic Medical Devices

Your idea
So, you have an idea for a smart medical product! From your deep experience or intuition, you know there is
a real need for it. You may have done some market research to confirm that there is a viable market.
You have sketched out the basic functionality required and can imagine lots of value-add features like mobile
app interfaces, advanced analytics in the cloud, and connectivity to other systems. Now all you need is a
proof-of-concept to show investors. It’s time to get going!
However, you then discover that medical devices are subject to stringent regulatory requirements set out
by Therapeutic Goods Administration (and authorities in other countries because you are going to export
it!). Because electricity powers your product and includes software, this becomes even more complicated
because of safety and reliability requirements. Moreover, what’s this about needing ISO 13485 quality
certification before you can sell anything? That sounds complicated. Then you find that a large majority of
product ideas end in technical or commercial failure.

Reality bites as you realise just how much you need to invest
Reality bites as you realise just how much you need to invest of your own funds or your company’s scarce
resources to get your prototype developed. You have also come across the idea of minimum viable product.
You like the idea of putting together a basic working model and just testing the waters on the market.
However, even that is expensive and you still need regulatory approval, which is daunting. You don’t want to
waste your money.
There are many consultants out there that all say they can do everything you need. Who are the best people
with whom to work? How can you be confident of getting value for money? What is the smartest path forward
to ensure you don’t waste your precious resources?

Introducing our approach
This white paper provides an overview of the process for developing active medical devices and provides
some general principles for successfully gaining regulatory compliance.
Each section of this paper broadly caters to a different audience but should be read by all:
• Choose the best path to market outlines the overall process of product development for beginners and
discusses the critical choices you need to make, including some basic technology options.
• De-risk your project provides advice for C-suite executives and acts as an executive summary of the
rest of the document.
• Begin with the end in mind addresses the early stages of product development and is primarily targeted
at entrepreneurs.
• Focus on ‘how’ not ‘what’ provides advice for quality managers overseeing product development but has
something for everyone.
• Design for excellence, not compliance is helpful for engineers who are not familiar with the medical
industry.
This white paper is written from the perspective of an Australian audience developing electronic medical
products under ISO 13485 for submission to the Australian Therapeutic Goods Administration (TGA).
However, the principles apply equally to regulations in the US under the Food & Drug Administration (FDA)
and in Europe under the CE Mark.
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Choose the best path
to market
There are two interrelated streams of decision and actions in developing your idea from concept through to
finished product – business and technical.

Business considerations
To sell medical products a business must demonstrate compliance with the requirements of ISO 13485, or
in practical terms must be certified to it, and have the product approved & registered with the Therapeutic
Goods Administration.
One of the first business decisions is whether to develop the product in-house or to licence or sell the idea
to a third party. In-house development automatically requires the company to have an ISO 13485 quality
management system in place to be able to sell the product.

In-house?

Start immediately?

Patent?

Local player?

Product
Sponsorship

Documentation

Intellectual
Property

Distribution

Sell to 3rd party?

Delay to after MVP?

Trade secret?

Born global?

However, it is possible to distribute a medical product without ISO 13485 by finding a “product sponsor” who
is already certified. Typically, this would be a company that already manufactures other medical products
and sees your product as complementary to their own.
Having chosen your route, some classes of medical device need to have the ability to trace where products
are sold, and which components are in each device. This is good practice for all devices. Large companies
have a traceability system as part of their in-house manufacturing, while smaller companies rely on an ISO
13485 certified contract manufacturer to provide traceability services.
Another big decision is when to start the documentation process to demonstrate compliance with the TGA’s
requirements. Companies can choose to develop a proof-of-concept prototype outside of the regulatory
environment and even conduct clinical trials with the prototype. However, for devices with software, this
eventually requires redoing all of the initial design work to comply with the regulations. This is generally not
practical and it is not legally possible to do the documentation retrospectively. Unfortunately, there are a
vast number of working prototypes in existence that never got to market because the cost of retrospectively
gaining compliance was prohibitive.
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Another business driver is your intellectual property strategy. For some ideas, there is a patentable algorithm
arising from fundamental research that provides a degree of commercial protection. However, it is also
possible to generate IP through identifying unique and novel aspects in the technical specifications of the
device itself. In choosing your designer, you need to consider their ability to generate IP for you.
A final business consideration is an early consideration of which markets to target globally. For example,
the US and Europe often have different regulatory requirements that can affect the technical design
considerations below.

Technical considerations
For active medical devices, there is a wide range of technical options that can affect how the product is
classified and thus regulated. These generally relate to patient safety, considering whether the device can
cause injury to the patient during use, or through the product failing to function as intended. A number of
aspects are influenced by the design approach, as follows.

Mains?

Edge processing?

On device?

Multiple versions?

Powering

Communications
& Data

User Interface

Distribution

Batteries?

Cloud processing?

Mobile app?

Plug-in modules?

The primary consideration is the range of options for powering devices. The options include a direct
connection to mains power, a broad array of battery types to solar panels and even “energy harvesting”
where the kinetic movement generates enough energy to run cleverly designed wearable devices.
In the medical context, the significantly higher level of safety and reliability requirements constrain these
options. Patients with severe illness or undergoing surgery, and the equipment used to treat them, can be
vulnerable to the smallest of electrical shocks. While necessary in many devices, regulations around any
connection to the mains are stringent.
However, there are many technical workarounds for reducing the electrical safety compliance burden. For
example, the use of contactless inductive coupling for charging batteries practically eliminates the risk of
exposing the patient to hazardous voltages and currents.
Other technical options relate to communication and data management. You can choose to do core
processing on the device itself (edge processing) and directly interface via Bluetooth to a mobile device.
Alternatively, you may want to transmit the data to a local area network via Wi-Fi for integration with your
enterprise programs and patient management systems. You may even wish to transmit data to the cloud
(cloud processing) taking advantage of more advanced processing options, combining it with other data
sets and harnessing the power of “big data” analytics. In general, increasing the number of elements in the
system increases the regulatory compliance burden.
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The rise of in-home health care is driving even more options with “low-power, wide-area network” options
for battery-operated (often wearable) devices. This option provides direct remote access to patient data
without the complication of installing programs on personal computers and downloading/transferring the
data.
Sorting through this array of options and future-proofing your product against changes in technology and
revisions of your product features is a significant challenge.
In making these decisions, there are trade-offs in how much complexity and processing power should be on
the device itself, versus transmitting data to the cloud and processing it there. This trade-off has implications
for the unit cost of the device and the power budget for any batteries versus the cost of transmitting data and
hosting/processing it in cloud systems.
The user interface is another area with an array of options. The results can be displayed on an in-built
screen, linked to a mobile app or served up via a website. While the user-friendliness of mobile devices
makes them attractive for operational and marketing purposes, software solutions that complement the
physical hardware are considered a separate medical device. Carefully consider the benefits of having
separate software versus the increased compliance cost of separately certifying such applications and
associated communications link software.
All these options require taking into account the vast array of regulatory requirements relating to
electromagnetic compatibility and licencing for radio communications. For example, any device with radio
transmissions such as WiFi, Bluetooth or 4G mobile must conform to the respective technical standards and
comply with electromagnetic compatibility and radiocommunications regulations.
In addition, the regulations and spectrum rules vary between countries. If you are designing your product
for export, then it needs to be configurable and certified to operate in multiple jurisdictions. Basic options
include designing multiple versions of the product or designing a base configuration with plug-in modules
to meet local needs.

Identify your partners
If you have read this far, you will now realise that no one person or company can be expert in everything
required to successfully commercialise electronic medical devices. The key to success is to be an informed
buyer of services that complement your core capabilities.
As you move forward with your medical device idea, you will need to build a trusted circle of product
development partners. A key challenge is understanding the range of providers and what role they play in
your project. The diagram on the next page sets the ecosystem of service providers associated with active
medical device development. Your task is to determine what skill sets you want to develop inhouse and
which you choose to outsource.

Please see diagram on the next page
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ACTIVE MEDICAL DEVICE ECOSYSTE

Business Formation and Development

Regulatory
Consultant

Quality
Consultant

Grants
Advisor

Incubator

Business Planning

Quality
Consultant

Financier,
Investors

IP
Lawyer

Business Establishment

» High level business plan
∙ Objectives
∙ Timeline
∙ Budget
∙ Resources

» Business Plan
∙ Financing
∙ Go-to-market strategy
∙ Exit strategy

» Medical Device certification
∙ Device class
∙ Predicate devices
∙ Requirements for TGA, FDA/510(k), CE
∙ ISO 13485 compliance
∙ Risk management plan
» Financing plan
∙ Own funds
∙ Grants
∙ Angel investors
∙ Loans

Business
Coach

Recruiters

Ser
Sup

Business Mat
» Personnel
∙ Key roles
∙ Support

» Quality System Plan
∙ ISO 13485 (quality management)
» Risk Management Plan
∙ ISO 14971 (risk management)
» Regulatory Compliance Plan
∙ IEC 60601-1 (safety)
∙ IEC 62304 (software)
∙ IEC 62366 (usability)
∙ Biocompatibility, sterility
» Intellectual Property Protection
∙ Patents
∙ Trademarks & Registered designs
∙ Confidentiality, trade secrets

Product
Concept

» Infrastructure
∙ Facilities
∙ Equipment

» Quality Management & C
∙ Quality Manual
∙ Standard Operating Proc
∙ Pathway to certification
» Supplier Management
∙ Supplier approvals
∙ Supplier agreements
» Project Management
∙ Statements of Work
∙ Design reviews

Risk Management, Design Controls, Review and Fe

» PoC description

» Product Specification/Design Inputs

» User Needs capture

» Planning Documents
∙ Design and Development Plan
∙ Software Development Plan
∙ Usability Engineering Plan
∙ Verification & Validation Plans
∙ Template Medical Device File

» Essential performance
» Supplier selection and briefing
∙ Supplier approvals – ISO 13485

Product Design and Development

Regulatory
Consultant

» Preliminary design controls
» PoC development
» PoC testing and demonstration
» Pre-clinical evaluation*
* It is essential for Design Controls to be in place
for PoC development, if pre-clinical evaluation
results will be relied upon in the future

Proof of Concept
Clinical
Expert,
Researcher

Electronics
& Software
Developer

Industrial
Designer

» Mechanical
∙ Enclosures, plastics
∙ Mechanisms, metalwork
∙ Materials, biocompatibilit

» Technical regulation assessment
∙ Applicable standards
∙ Applicable clauses

» Software
∙ Architecture
∙ Design and implementat

» Technical Risk Assessment
∙ Electrical
∙ Functional

» Usability Engineering
∙ User documentation
» Design Controls
∙ Development plans
∙ Risk management
∙ Device Technical File

» Preliminary Design
∙ Key components
∙ Energy budget
∙ Software design

Device Definition
Component
& Service
Suppliers

» Electrical & Electronics
∙ Circuit schematics
∙ PCBs, PCBAs

Clinical
Expert

Electronics
& Software
Developer

Industrial
Designer

Device Design and D
Clinical
Expert

Electronics
& Software
Developer
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SYSTEM AND PATHWAY TO MARKET

iters

Service
Suppliers

Quality
Consultant

ness Maturation

e

gement & Compliance
ual
perating Procedures
certification

nagement
provals
eements

Notified
Bodies

Regulators

Financing

Distribution
Partners

Transition to Device Supply

Regulators

Transition to Device Supply
» Business Management
∙ Financing and cash flow
∙ Personnel, human resources
∙ Marketing & promotion
∙ Sales
∙ Distribution partners
∙ Partners & licensees

» Quality Management
∙ Stage 1 & Stage 2 audits
∙ QMS certification

» Series Production
∙ Manufacturing process validation
∙ Manufacturing process control
∙ Product traceability
∙ Component traceability

» Validation
∙ Clinical trial plans
∙ Ethics approvals

Distribution
Partners

Financing

» Product Realisation
∙ Supply agreements
∙ Manufacturing plan
∙ Component suppliers
∙ Service providers
∙ Branding & packaging
∙ User manuals

» Supply Chain Management
∙ Supplier approvals & agreements
∙ Commercial agreements
∙ Goods inwards inspection
∙ Batch traceability
∙ Supplier monitoring
∙ ERP system

» Certification Planning
∙ TGA, FDA, CE

agement
of Work
ws

Notified
Bodies

» Distribution
∙ Distribution agreements

w and Feedback

» Change Management
∙ Risk management
∙ Approvals & sign-off

lectronics
matics
As

» Quality Management
∙ QMS internal audits
∙ QMS monitoring by Notified Body
∙ Management reviews
∙ QMS re-certification
∙ Corrective and preventive actions

» Product Realisation
∙ Supply agreements
∙ Manufacturing plan
∙ Component suppliers
∙ Service providers
∙ Branding & packaging
∙ User manuals

plastics
, metalwork
ocompatibility

» Monitoring
∙ Customer feedback & complaints
∙ Adverse incident reports
∙ Customer notifications
∙ Regulator notifications
∙ Recalls

» Quality Management
∙ Stage 1 & Stage 2 audits
∙ QMS certification

mplementation

» Validation
∙ Clinical trial plans
∙ Ethics approvals

ineering
entation

ols
t plans
ement
nical File

» Certification Planning
∙ TGA, FDA, CE
» Distribution
∙ Distribution agreements

sign and Development
Electronics
& Software
Developer

» Customer Support
∙ User training
∙ Help desk

Industrial
Designer

Verification, Validation,
Certification and Design Transfer
Clinical
Experts

Hospitals,
clinics

Sterilisation,
Packaging,
Pathology

Test Labs

» Product Enhancements
∙ Research activities
∙ Functional capability enhancements
∙ New product applications
∙ New product models
∙ New markets

Electronics
& Product
Assemblers

Plastics
Injection
Moulder

Sterilisation,
Packaging,
Pathology

Component
& Service
Suppliers
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De-risk your project
Advice for C-suite executives
CEOs, CFOs and C-suite executives have one thing in common when managing medical device development
projects – management of risk and opportunity. CFOs look to manage the financial risk, CMOs manage the
risk of building a device the market doesn’t need, CTO’s want to minimise the likelihood of technical failure,
and so on. The CEO has to balance all these concerns to manage strategic risk and opportunity for the
organisation. Below are four key points that help de-risk your project.

Go beyond tick box quality
A McKinsey study¹ of the medical device market un 2016 estimated the industry’s direct cost of poor quality
at approximately 4.8 to 6.9 percent of industry sales, or approximately US$18 billion to $26 billion annually
based on the industry’s current annual sales of about $380 billion, compared to the estimated 2.0% to 2.5%
cost of implementing effective quality systems. The results are clear – good quality makes good business
sense.

Average quality cost in billions of dollars
25

20

15

10

5

0

Cost of poor quality

Cost of quality systems
Cost in billions of dollars

Many organisations approach quality as something they must do to achieve regulatory certification. However,
quality management systems, used correctly, maximise the effectiveness and reliability of the product under
development, and minimise the chance of anything going wrong. Quality systems also help manage the risk
to company and product reputation. As a C-suite leader, part of your task is to cultivate a quality focussed
mindset in all aspects of product development – from market research to detecting counterfeit components.
The sections below on “Focus on how, not what” and “Design for excellence, not compliance” provide some
guidance on this.
1. https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/capturing-the-value-of-good-quality-in-medical-devices
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Manage your learning curve
It’s impossible for any one individual or company to be expert in every discipline required to develop active
Medical Devices successfully. Even large companies employ specialist subcontractors for critical tasks. As
a C-suite leader, part of your task is to determine what skills are required in-house and what to leave to
external specialists.

Learn enough to be an informed buyer
You need to know enough to know what you don’t know. The ideal outcome is to have educated staff in-house
so that you can determine what subjects and technology you need to learn and to be an informed buyer. In
this scenario, you can keep your contractors honest.

Chart the most cost-effective path
In what has become a mantra for start-ups the world over, experts recommend that the first take-to-market
offering should be the “minimum viable product”. The aim is to get to market quickly with low development
cost and to use this minimally featured device to understand better your core customers and what they want,
gaining rapid feedback in the development of our next version of the product.
This strategy is a two-edged sword. While it reduces the risk of product/market misalignment, it can also
raise the risk of cost blow-outs in the overall product development cycle. Blow-outs can occur due to
underestimating the requirements for regulatory compliance, having to do the most expensive part of the
design process multiple times and so forth.

Minimum viable product is a two-edged sword
When authorising the scope of the initial product, C-suite executives need to determine the sweet spot in
up-front design and overall product development costs. The section below on “Begin with the end in mind”
provides further guidance on this.

Apply due diligence
While there is a risk management standard for medical devices (ISO 14971) and the bulk of the changes to
the 2016 edition of ISO 13485 relate to the integration of risk in product development, compliance with these
standards is not enough.
While these standards enhance safety and performance, the most significant risk is cost blowout from scope
creep and reworks following technical failure. There is also the ever-present spectre of product recalls.
Ultimately, C-suite executives are responsible for identifying all possible risks through the application of
due diligence and managing them both commercially and technically.
Executives don’t need to understand the underlying technology of the projects they are overseeing. However,
they do need to ensure the development team are thinking through all possible scenarios.
The section below on “Design for excellence, not compliance” provides some advice on how to guide your
engineering team.
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Begin with
the end in mind
Advice for entrepreneurs
Be smart about Minimum Viable Product
Consider a scenario where you had a vision and firm business plan to build a two-story hotel with 20 rooms
but initially only had the funds for a one-story building with 10 rooms. Would you build the cheapest possible
structure which could only support one floor, with the intent of demolishing it and starting from scratch
later? Or would you build the foundations and structure of the initial building so that a second story could be
easily added later at minimal expense?

Architectural foundations in MVP dramatically decreases costs
Deciding how to plan for future product iterations is a fundamental question facing MedTech start-ups when
considering what to include in their minimum viable product (MVP). The above analogy directly correlates to
designing the electronic architecture of a medical device. By building the foundations for the future in your
MVP, you can dramatically decrease the overall product development costs in reaching your end goal. We
call this approach Maximum Viable Architecture (MVA).

Scope for Maximum Viable Architecture
In visualising a product, most entrepreneurs have an extensive wish list of features which are pared down
to the bare minimum for the first version of the device. Unfortunately, a critical mistake that many start-ups
make is to design the architecture of the first device only to support the minimum list of features. Adding
new features later can require a complete redesign of the base architecture, effectively doubling the costs.
It would be better to design the foundational architecture to cater to all the future features that are required
as the product develops. Usually, it is possible to delay the software coding of future features and locate
hardware features you know may change on plug-in interchangeable modules.

Whole-of-life cost savings of Maximum Viable Architecture
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The critical point to understand is that this avoids having to go through the entire regulatory approval process
for the underlying architecture, which is where most of the expense lies. Only the new features need to be
certified, particularly if there is a change of use intended.
The key is understanding that the bulk of the cost in Medical Device development is not in the engineering but
the processes and documentation required for regulatory approval. These processes include documenting
the device and software specifications, undertaking hazards analysis, developing verification test plans
and reports, checking for electromagnetic compatibility, undertaking design validation, clinical trials and
resubmission for regulatory approval.
For example, the MVP may only specify the live display of data via an LCD screen but, later on, the data must
be captured and analysed. In this scenario, it can be helpful to include a data logging chip and perhaps a
connection to the cloud. The software to do the data logging and analysis can happen in the next product
version, and the hardware components can even be left off the initial board reducing unit cost.
The upfront design costs to include provision for these features typically add a few thousand dollars to the
upfront engineering design costs. However, excluding these features can mean the entire board must be
redesigned from scratch, costing tens of thousands to do the engineering again. Also, the documentation
and processes for regulatory approval of the baseboard must be redone, effectively doubling the cost. So, a
saving of, say, $2,000 upfront can translate to a $40,000 cost later.

Plan for compliance
Another critical success factor is to plan for compliance from the outset of your project.
Many entrepreneurs don’t realise that demonstration of design traceability, through proper documentation,
is inextricably linked to the development process. Key steps that need to be documented include the
definition of device requirements, the characteristics of the design and the process used to generate it.
These considerations are particularly important for software, which must be compliant with the IEC 62304
medical software standard from the very start.
If you do not document the process of developing the initial proof of concept, then the entire process must be
repeated, effectively doubling the cost. The sad truth is that many great MedTech proof of concept devices and
prototypes have never lived to see the light of day because of a lack of documentation, and the entrepreneur
could not afford to go through the whole development process again.

It’s not possible to retrospectively compile regulatory documentation
for medical devices with software
The amount of documentation to achieve ISO-13485 certification is daunting for many new MedTech
entrepreneurs. The good news is your business doesn’t have to have a fully compliant quality system in
place to get started. Just determine what documentation is required so it can be generated along the way
and used retrospectively when your product is ready to go to market. The requirements are all set out in
the ISO 13485 standard, and the Therapeutic Goods Administration in Australia has much guidance on its
website.
Early engagement with regulatory bodies is also a great way to build a strong relationship and ensure you
understand the regulatory requirements for your medical device. Remember, standards and regulatory
bodies are not in place to prevent you from getting your medical innovation to market, but rather to provide
clear guidance to ensure product quality, compliance and to keep people safe.
It is understandable that start-ups typically don’t want to deal with medical regulatory compliance concerns
and quality systems, when they are not even sure if their idea works or is commercially viable. However,
retrospectively obtaining medical regulatory compliance is not possible and the smart approach is to
maintain proper documentation from the beginning.
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Focus on
‘how’ not ‘what’
Advice for quality managers
There are many quality consultants in the MedTech industry that can tell you WHAT you need to do to get an
ISO 13485 compliant quality system in place as the basis for developing a compliant product, but that advice
does not tell you HOW to create a medical product that complies with the regulations.
For example, a consultant may tell you that your product has to comply with IEC 60601-1, a standard for
the safety and performance of electrical medical equipment. However, these same consultants may have
no understanding of what the standard contains, how it affects the design of electrical products, or how to
actually comply with the standard.

A superficial understanding of standards delays approvals
A superficial understanding of how to comply with a standard inevitably leads to errors that delay the whole
compliance process.
For example, it is easy to overlook something as simple as the colour of an LED indicator. The standard
contains rules on specific colours for warnings, alarms and status. There are also detailed specifications
on what constitutes a specific colour. Something as simple as forgetting to specify the right colour or check
that the LED purchased complies with the colour specification has resulted in many rejected compliance
assessments.
Most of the requirements set out in standards are not technically complicated. However, the process can
seem daunting as there are a considerable number of them and it is easy to miss the subtleties of some
clauses.

GENESYS ELECTRONICS DESIGN

What sets apart excellent designers is not necessarily their flare in addressing the small number of
technically complex but obvious design risks, but their systematic rigour in getting the basics right.
Following is the process of HOW to comply with any given standard specified by ISO 13485:
1.

Arrange for people with the appropriate technical knowledge to go through the standard, clause by
clause, and identify which requirements apply to the device.

2.

Determine what the technical design or design process requirements are for the product to achieve
compliance.

3.

Identify the process to demonstrate your compliance to auditors through an appropriate combination of
testing, analysis and examination.

4.

Develop a plan for collecting the evidence that demonstrates the product is compliant.

In the case of IEC 60601-1 this involves analysing the requirements around not only electrical safety
and electromagnetic compatibility, but also other critical factors such as usability, mechanical safety,
biocompatibility and essential performance, to mention a few. This process applies to many other standards
where the device is electrically powered and has software.
The final aspect of HOW to achieve compliance is in the way you work with the independent third-party
quality assessors who assess the product for compliance with the standard.

Excellent designers are rigorous in getting the basics right
The designer of a product often has a better idea of how to assess the compliance because of their familiarity
with a particular technology and the product itself. The designer’s guidance and justification of how to best
demonstrate compliance are usually gratefully received by the assessor and makes the assessment process
proceed much more smoothly.
The secret is to develop a good working relationship with the assessment company and work through the
assessment options well before submitting.
In summary, most of the information on WHAT is required to comply with ISO 13485 is set out in the standard
itself or free guidance advice from the regulatory authority and other online resources. It is best to align the
process of HOW to implement the related standards as closely as possible to the product design process
itself.
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Design for excellence,
not compliance
Advice for engineers
MedTech engineers need to adopt a mindset of designing for excellence, rather than designing for compliance.
If you design for excellence, the technical aspects of compliance follow automatically. Focus the processes
and procedures in your quality system on easily and effectively achieving high-quality outputs, rather than
ticking boxes. Following this mindset as a learned behaviour, without the need to think about it, is the goal.
If one achieves a mindset of excellence, then compliance essentially looks after itself.
Experienced engineers approaching medical product design for the first time find the engineering itself
is the same as for similar products. However, the difference is a significantly higher number of regulatory
requirements and standards than almost any other field. Many of these standards are different from those
encountered in other domains.
Our advice is to have a rigorous and structured process in place for doing the engineering in a way that meets
the requirements of ISO 13485 and the other standards to which it refers. Key elements of such a strategy
are to have a detailed breakdown of all the possible requirements, determine those that apply to the product
you are developing and a systematic approach to documenting how you deal with those requirements.
It is helpful to adopt a mindset of thankfulness that these standards exist. Far from being an annoying
burden, they are great tools for identifying commonly known risks and avoiding basic design errors that
could have serious consequences. Approximately 90% of the risks associated with a medical product are
set out in the various standards, with solutions to treat them in a recipe-like format. Once the standards’
prescriptions have been applied and verified, it can be deemed that the risk has been dealt with, avoiding
further risk analysis. Regulations are your friend, not your enemy. The key is to make them work for you,
not against you.
For the remaining 10% or so of risks, the usual risk management process is followed, including:
•

Understand the technologies you are dealing with

•

Identifying hazardous situations which can potentially arise

•

Identify what the risks associated with them are

•

Quantify the risks

•

Put in place a strategy for mitigating the risks

The key to a successful strategy is to focus on the critical risks. The people dealing with the technological
risk need to be experienced and competent in that field. The engineering team should have safeguards for
ensuring quality work and appropriate review, verification and validation processes.

Regulations are your friend, not your enemy
Where companies encounter problems gaining regulatory compliance, it is usually because designers and
engineers have not applied a rigorous enough process in addressing every aspect of a standard; or that
unique risks have not been thoroughly analysed and addressed.
Picking up minor risks early can avoid re-engineering later on and avoid years of delay. However, a mindset
of getting it right the first time can achieve certification on the first pass.
A key to success is to work with regulatory and testing authorities as early as possible to understand their
expectations. For example, it is possible to send them the list of tests you think can to be undertaken well in
advance of the submission and get feedback. It is also possible to do pre-compliance testing in-house before
submitting to independent test facilities, so you know it will pass the first time.

GENESYS ELECTRONICS DESIGN

Find out more
Genesys Design periodically posts thought leadership blog posts and runs
educational webinars on IoT and medical device product design.
To learn more and stay in touch, sign up to our newsletter at www.genesysdesign.com.au
If you have any specific questions, please call us on +61 (02) 9496 8900.

17

18

What you need to know before Developing Electronic Medical Devices

QUALITY - CERTIFIED

Genesys Electronics Design
Unit 5, 33 Ryde Road
Pymble NSW 2073 Australia
enquiries@genesysdesign.com.au

CALL US ON +61 2 9496 8900

