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EDITORIAL

Lots to examine when 
doctoring a medical design

Amid  the 
Covid-19 pan- 
demic, the im- 
portance of 
healthcare has 
become all too 
evident. The 

emergence of electronic devices 
to help better serve and mod-
ernize the medical communities 
around the globe has also not 
gone unnoticed. These such 
medtech devices have served as a 
promising solution to help min-
imize the spread and optimize 
efficiency within the healthcare 
workforce. Digital healthcare, 
telehealth, artificial intelligence 
(AI), and wearable technologies 
were domains heavily used over 
the past two years. 

Given the nature of what med-
ical devices are designed to do – 
developing or engineering them 
can be much more complicated 
than a regular consumer prod-
uct. Veteran medical designers 
and especially start-up players 
must wade through a seemingly 
endless checklist of consider-
ations and/or challenges when 
pursuing the creation of medtech 
projects. Here is just a sampling 
of the types of questions and 
issues they must consider.
• What type of regulatory sub-

mission is required for 1-year, 
2-year, and 3 year aging qual-
ifications of medical devices?

• When is the best time to ap-
proach testing houses to gain 
certification for a product? 
Does it matter which market 
or regulatory agency you are 
targeting?

• How will the new EU MDR 
updates going to affect innova-
tion in the MedTech industry? 
Will it slow processes? What 
are the core functions required 
a team starting a medical de-
vice company? 

• Where are the best VCs for rais-
ing funding in digital health? 

• Are there any good platforms 
for finding and hiring fraction-
al MedTech executives such as 
a CFO, CTO or COO?

• When evaluating a standard 
you are not familiar with, what 
is the best way to work through 
it? 

• Is it best to hire a consultant 
who is familiar and experience 
with the standard?

• Is it better to hire biomedical 
engineers or engineers with a 
specific background such as 
mechanical or electrical engi-
neering? 

• Where are the best places that 
provide support to medical 
device start-ups? Is it better to 
use in an incubator or acceler-
ator as a MedTech start-up or 
forge your own path? 

Get in the MIX
If you are nodding yes to any or 
all of these questions, you will 
definitely want to turn to page 
10 of this issue to investigate 
our Q&A piece with the Medial 
Innovation Xchange, an indus-
try-led hub situated in Kitchener 
Ontario, dedicated to helping 
medical technology start-ups 
scale. Unlike most other tech 
hubs that are primarily founded 
or funded by either government 
or academic institutions, MIX is 
industry-led. This means that it 
was created specifically by med-
tech company partners (or direct 
industry players) which share a 
vision and passion for support-
ing the ecosystem and building 
more successful companies.

Medtech start-ups utilizing 
MIX’s support structure ulti-
mately benefit from mentorship 
from more established firms 
which can provide invaluable ad-
vice on fundraising and allocating 
investments during this critical 
time, according to the hub’s ex-
ecutive director Elliot Fung.

MIX is fortunate to have a 

number of established Canadi-
an-based medtech companies 
involved in supporting its mis-
sion. This begins with Intelli-
joint Surgical, considered one of 
hub’s anchor companies – and 
the founding organization that 
helped launch MIX – coinci-
dently just prior to the onset of 
the Covid-19 global pandemic.

Intellijoint Surgical
MIX was spearheaded by Intel-
lijoint Surgical CEO Armen Ba-
kirtzian two years ago. The firm 
specializes in ‘smart navigation’ 
for joint replacement surgery, 
and ranks amongst the fasted 
growing medical tech companies 
in Canada. 

Bakirtzian and MIX’s inaugu-
ral residents want to galvanize 
these realities for the medtech 
space and their many peers in the 
Kitchener-Waterloo area. Their 
vision also includes addressing 
tough questions about health-
care procurement policies, which 
impact the domestic healthcare 
market, and channels to access 
more mature sources of funding. 
They are keenly aware of the 
immediate and broader impact 
of their work.

It is very clear that the pan-
demic has accelerated demand 
for healthcare innovation to a 
whole new level. Now more than 
ever, there are huge markets for 
health tools, to improve quality 
and accessibility to healthcare. 
Biotech accelerators and health-
care accelerators are a great 
option to gain resources and 
mentoring to enter this growing 
market.

So if you consider yourself a 
medtech start-up, you may want 
to consider getting into the MIX.
  

STEPHEN LAW
Editor
slaw@ept.ca
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FAIMS MARIJUANA 
BREATHALYZER TECH HITS 
NEW BENCHMARK
Cannabix Technologies Inc., a Van-
couver-based developer of marijuana 
breathalyzer devices for law enforce-
ment and the workplace, has made 
major advancements on its high-field 
asymmetric waveform ion mobility 
spectrometry (FAIMS) breathalyzer 
for analyte sensitivity and portability.

In recent live breath testing of 
marijuana smokers, the Cannabix 
FAIMS bench device has demon-
strated the sensitivity, resolution and 
discrete responses needed to isolate 
tetrahydrocannabinol (THC) - the 
psychoactive component of marijua-
na that causes impairment, as well 
as other key marijuana metabolites 
(such as 11-hydroxy THC) and other 
cannabinoids from the thousands of 
other compounds present in breath.

The Cannabix device has been de-
signed and built in a series of modules 
that together allow for sample intake, 
ionization, filtering and detection - all 
done under atmospheric pressure. In 
particular, the device uses ion mo-
bility filtering techniques (related to 
mass spectrometry, the gold standard 
analytical technique for molecular 
detection).

CLEARPATH ROBOTICS 
UNVEILS TURTLEBOT 4
Clearpath Robotics, OEM of mobile 
robotic platforms for research and 
development, and Open Robotics, 
primary maintainers of the Robot 
Operating System (ROS) and Gaze-
bo simulator, announced TurtleBot 
4 - the next generation of the world’s 
most popular open-source robotics 
platform. The TurtleBot 4 aims to 
build on the success of previous 
versions by providing a low-cost, ful-
ly-extensible, ROS-enabled reference 
platform for robotics researchers, 
developers and educators.

The mobile base of the TurtleBot 4 
is built on the iRobot Create 3 educa-
tional robot which provides an IMU, 
optical floor tracking sensor, and 
wheel encoders for accurate position-
ing and localization. It also includes 
a suite of sensors including infrared, 
cliff, bump, and slip detection, along 
with a 26Wh Li-ion battery for 
powering additional sensors and ac-
cessories. As well, all onboard sensor 
data are available as ROS topics via 
the network-connected ROS 2 API. 
Finally, the mobile base provides a 

payload capacity of 9kg and is capable 
of driving continuously at speeds of 
up to .306 m/s with the safety system 
engaged and peak to .46 m/s in over-
ride mode.

Fully integrated with the mobile 
base is a Raspberry Pi 4 computer 
running Ubuntu 20.04, ROS 2 and 
onboard sensor drivers, a front-facing 
stereo camera and 2D LiDAR.  Addi-
tional sensors and accessories can be 
easily integrated with the system using 
an accessible powered USB hub and 
the top mounting plate. A program-
mable LCD screen allows users to 
display information from any of the 
ROS topics. The platform’s IP address 
is also displayed allowing users to con-
nect quickly to the robot.

DORIGO AND BEACN TO 
MAKE NEXT GEN AUDIO
BEACN, a Victoria BC-based audio 
technology company that develops 
solutions for streamers, podcasters, 
gamers and content creators, is work-
ing collaboratively with Dorigo Sys-
tems, Burnaby BC-based electronics 
manufacturing services (EMS) 
provider. Both firms are working to 
build BEACN Mix and BEACN Mix 
Create which will launch in Q4 2021.

Founded by Daniel Davies and 
Craig Fraser, BEACN has created 
audio mixers which are suitable for 

handling the complex needs associated 
with live streaming, content creation 
and even home office environments.

“We wanted to give control over 
multiple audio streams coming from 
a computer by providing an intuitive 
and easy-to-use interface,” says Craig 
Fraser, CEO, BEACN. “Managing 
program audio coming from within 
your computer can be challenging 
not only to access but to manipulate.”

BEACN Mix acts as a Windows au-
dio controller, giving users the ability 
to reach inside their operating system 
and directly control programs like 
games, chat, browser or music via the 
four knobs. Each can be turned up or 
down independent of one another and 
muted by pressing the knob.

TORONTO-BASED ESIGHT 
UNVEILS 4 VISION
Leading vision enhancement platform, 
eSight, recently unveiled its latest med-
ical device, eSight 4. The wearable as-
sistive technology allows people living 
with low vision and/or legal blindness 
to stay on the go while performing 
tasks of daily living, such as cooking, 
reading and commuting. The all-in-
one head-mounted medical device 
improves visual acuity up to 20/20 for 
more than 20 different eye conditions. 
Users can transition from indoor to 
outdoor seamlessly, transforming the 
way they view and experience life.

eSight 4’s patented bioptic tilt 
technology allows the user to use their 
peripheral vision to stay on-the-go, 
allowing them to use the device while 
at home, at work or out with friends 
and family. eSight 4’s software is 
cloud-based, which means the device 
is always up-to-date. eSight believes in 
the necessity to harness cutting-edge 
technology to aid those with vision 

NEWSWATCH

The FAIMS breathalyzer is designed with modules that sample intake, ionization, filtering & detection.

Pi 4 
The mobile base of 

Clearpath’s 
Turtlebot 4 is fully 
integrated with a 

Raspberry Pi 4 
computer running.

BEACN teams with CEM Dorigo Systems 
on audio tech devices.

20/20 
The eSight 4 

wearable assistive 
device improves 

visual acuity up to 
20/20 for more than 

20 different eye 
conditions.
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Visit ept.ca for the latest new products, 
news and industry events.

loss, and has shown that through 
teletherapy, onboarding new users is 
possible, no matter where they live.

INNOVATION

INDUSTRY GROUPS 
PARTNER TO SUPPORT 
INNOVATION HUB
CMC Microsystems, Canada’s leading 
hardware technology facilitator, and 
The Kanata North Business Association 
(KNBA) have announced a partnership 
to support Hub350, a state- of-the-art 
global technology centre.

Hub350 is an ecosystem for indus-
try, academic and finance partners 
to collaborate and support member 
companies of Kanata North, Canada’s 
largest technology park. CMC has 
joined the impressive list of Hub350 
partners and is excited to bring togeth-
er corporate and academic partners 
to strengthen the Kanata North and 
Canadian innovation ecosystem.

With more than 50 tech companies 
and multiple research facilities in the 
tech park and in surrounding Ottawa, 
Kanata North has become an inter-
nationally recognized centre of excel-
lence in advanced technologies. This 
has allowed businesses to drive growth 
in multiple areas of the industry, and 
companies that reside in the park have 
been named among the world’s top 
vendors in mobile backhaul equip-
ment, optical network hardware, and 
business communications.

AVNU ALLIANCE 
LAUNCHES TSN CERT 
PROGRAM
Avnu Alliance, the 
industry consor-
tium driving open, 
standards-based 
deterministic net-
working, announces 
globally-scaled testing capabilities 
and a comprehensive update of its 
certification testing procedures at 
newly authorized, commercial test 
houses around the world. This ad-
vanced global certification program 
will streamline certification testing 
of devices with Time Sensitive Net-
working (TSN) capabilities, includ-
ing devices implementing the Milan 

Avnu Alliance is a 
community 
creating an 
interoperable 
ecosystem 
servicing the 
precise timing and 
low latency 
requirements of 
diverse designs.

network protocol (using TSN) for 
professional media, making testing 
easier and more convenient for Avnu 
members around the world.

Avnu recently announced expand-
ed testing at new Registered Test 
Facilities (RTF) around the world. 
These additional test sites give Avnu 
Alliance greater ability to scale testing 
capacity to meet demand, while also 
allowing device manufacturers to en-
ter products into testing with less lead 
time prior to release.

MARS PARTNERS WITH 
INNOVATE UK
MaRS has announced its partnership 
with Innovate UK’s Global Incubator 
Programme to support the interna-
tional expansion of UK advanced 
manufacturing companies. Eight 
promising ventures will use the pilot 
program at the Toronto-based inno-
vation hub as a launch pad to find 
international partners, connections 
and customers to scale in the North 
American market.

“The partnership will accelerate 
the North American growth of our 
UK cohort and strengthen the manu-
facturing ecosystem here in Canada,” 
said Jon Dogterom, senior vice pres-
ident of Venture Services at MaRS. 
“We want to build closer connections 
between the UK and Canadian inno-
vation economy overall.”

Innovate UK, the UK Govern-
ment’s innovation agency will create 
a blueprint for future programs with 
MaRS and collaborations among 
accelerators, incubators and private 
ventures around the world. Similar 
programs are being tested in other 
global markets.

MITACS HELPS SME 
INNOVATE
Small businesses across Canada grap-
pling with the impact of COVID-19 
are getting support from an unex-
pected resource: top post-secondary 
students. Thanks to a unique financial 
initiative recently launched by Mitacs 
— a national innovation organization 
— students across the country are 
adding much needed skills for em-
ployers looking to manage and grow 
their operations in an environment 
disrupted by the pandemic.

What’s more, the Mitacs initia-
tive — available to all small- and 
medium-sized enterprises (SMEs) 
and not-for-profit organizations with 
fewer than 500 employees — offers a 
significant cost reduction. Qualifying 
partner organizations contribute only 

25 per cent of the intern’s $10,000 
or $15,000 stipend for the first four 
months of an innovation project done 
in collaboration with a post-second-
ary institution instead of the usual 50 
per cent. Mitacs interns are available 
to support business, not-for-profit, 
hospital, and municipal innovation in 
all sectors — ranging from manufac-
turing to technology. 

SEMICONDUCTORS

5N PLUS ACHIEVES SUPPLY 
DEAL WITH SAMSUNG
5N Plus Inc., a Montreal-based pro-
ducer of specialty semiconductors and 
performance materials, announced a 
long-term agreement with Samsung 
Electronics Co. to supply engineered 
substrates based on II-VI semicon-
ductor materials for the detector core 
of the next generation of medical im-
aging devices. The detector is based 
on Photon Counting Detector (PCD) 
technology, and will be incorporated 
into computed tomography (CT) by 
Samsung’s subsidiary NeuroLogica 
Corp., located in Danvers MA.

Over the last several years, 5N 
Plus has been developing engineered 
substrates for high-performance de-
tectors essential for applications in 
medical and security markets. These 
efforts have recently yielded a family 
of semiconductor substrates facilitat-
ing improved performance in both 
PCD-based CT imaging and various 
applications within the security mar-
ket. Through its close collaboration 
with Samsung and NeuroLogica, 5N 
Plus has developed an engineered sub-
strate product optimized to uniquely 
fulfill requirements for PCD-based 
CT medical imaging devices. The 
success of this program has prompted 
both parties to engage in a long-term 
supply relationship. 

5N Plus makes class-leading, high 
purity Indium Antimonide wafers that 
improve resistivity, uniformity , while 
lowering defects.

50
Tech firms & 

research facilities 
comprise Kanata 
North, which has 

parnered with CMC 
to support Hub350.  
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MAKE+ is served by a group 
of 15 multidisciplinary research 
team focused on product and 
process development, evalua-
tion, applied research projects, 
and education. This contract 
research and development or-
ganization is the only academic 
product development group in 
Canada with a sub-group reg-
istered to IS0 13485 (Medical 
Devices) Quality Management 
Systems.

Tasked with a mandate to sup-
port private industry, hospitals, 
government, and both internal 
and external educational clients, 
they bolster projects for both new 
and medium sized technology 
firms. Half of their revenue comes 
from private industry. Since the 
COVID-19 pandemic has shaken 
the economy, Make+ is extending 
help to Canadian companies to 
redouble their efforts at this time. 

Understand the problem
West Tech Report recently spoke 
with Nancy Paris, director of 
Make+, to discuss its mandate, 
what entrepreneurs can expect 
from them, and how the group 
differs from other options. 

“Our team takes pride in 
working with our clients by first 
really getting an understanding 
of the problem they are trying 
to solve before jumping into 
designing prototypes,” explains 
Paris. “Everyone is eager to see 
products however the best prod-
ucts are designed by getting a full 
understanding of the problem 
and requirements that the prod-
uct must solve and meet.”

A prime example is Awni 
Ayoubi and the various medical 
device companies he has built 
over the years with Make+. His 
firm collaborated with Make+ 
on the initial development of the 
GlideScope, which was commer-
cialized through his company 
Saturn Biomedical. The tech-
nology was eventually acquired 
by Verathon for $10-Million, 
but the GlideScopes are still 

manufactured in Burnaby and 
are exported to more than 46 
countries globally. The success 
and value of that relationship is 
still paying dividends, as they 
continue to work together.

“We are now working with him 
again in another medical device 
company he founded called Ros-
trum Medical Innovation. They 
are developing a VQm Pulmonary 
Health Monitor, a non-invasive 
monitoring device providing cli-
nicians with physiological insights 
into the effects of changes in lung 
health,” says Paris.

Make+ also introduces com-
panies to government funding 
sources including National Sci-
ences and Engineering Research 
Council of Canada (NSERC), 
NRC – Industrial Research As-
sistance Program (NRC- IRAP), 
and Make+ works with teams to 
write proposals to access funds. 
“By working with us companies 
can also increase their credibility 
with the investment community 
and are also much more likely to 
get their SR&ED tax credits on 
applied research projects due to 
the documentation we provide,” 
Paris remarks. “By partnering 
with an educational institution, 
you can also access special 

funding that isn’t available to the 
private sector.” 

Access to broad skill-sets
MAKE+ resides inside the 
British Columbia Institute of 
Technology (BCIT), which is 
the 2nd largest post-secondary 
organization in BC. The impe-
tus for starting MAKE+ in its 
initial form in 1990 was to help 
growing BC’s knowledge-based 
companies and make BC and 
Canada a world leader in med-
ical device development. What 
effectively differentiates Make+ 
is the way no private design firm 
will have access to the breadth of 
skill-sets that they can provide, 
especially with regard to medical 
technologies. 

They can work with com-
panies that want to test their 
products with a simulated work 
environment, such as with nurses 
directly in BCIT’s nursing pro-
gram.

“Although we are a contract 
R&D organization we differ-
entiate ourselves from private 
contract R&D organizations 
through our deep expertise in 
how medical devices interface 
with the people that use them. 
We also tap into other BCIT 

faculty and labs,” Paris adds. 
The group deals with its share of 
challenges as well. 

“One of the biggest challenges 
we had to overcome was how to 
work effectively with companies 
in the highly regulated medical 
device industry. Our approach 
was to operate under the same 
quality system as medical device 
companies,” says Paris. “Many 
start-ups or companies new 
to this industry can take some 
time before they understand the 
complex regulatory system that 
they must operate under if they 
want to be in the medical device 
industry. My advice for them is 
to ensure they don’t fight it!” 

It is easy for entrepreneurs and 
investors to underestimate the 
need to operate under the ap-
propriate regulatory framework. 
Make+ and other experienced 
firms can help avoid this scenario 
https://www.bcit.ca/applied-re-
search/makeplus-product-devel-
opment 

WEST TECH REPORT

Make+ taps resources for MedTech
BCIT resident seeks to make Canada a world leader in medical product 
development  BY SOHAIL KAMAL

Sohail Kamal is  
EP&T’s West Coast 
correspondent.  
sohail@nextgear.ca

https://www.bcit.ca/applied-re-search/makeplus-product-devel-opmentWEST
mailto:sohail@nextgear.ca
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The commonly used 
term PFAS is short for 
Per- and Polyfluoroal-
kyl Substances and is 

a critical topic of conversation, 
especially for manufacturers. 
This family of more than 4700 
chemicals has contaminated 
drinking water and polluted the 
environment since the 1930s, 
captivating the attention of 
North American and European 
authorities. 
   As an increase in PFAS regu-
lations nears, various industries 
are impacted. This is true for 
Electronic and Electrical Equip-
ment (EEE) producers who 
utilise their important chemical 
properties: repelling oil and wa-
ter; resisting heat and chemicals; 
and lowering surface tension.

Three Steps to Prepare for 
the Chemical Restrictions
Step 1: Monitor Your Compli-
ance
Knowing the current and up-
coming regulations regarding 
your products and PFAS is the 
first step to compliance. Here are 
important regulations in three 
major markets.

Canada:
In April 2021, the Departments 
of Environment and of Health 
issued, within the Canadian 
Environmental Protection Act 
1999, a notice of intent to ad-
dress PFAS as a whole.

United States:
In the US, the Environmental 
Protection Agency (EPA) has 
implemented the Toxic Sub-
stances Control Act (TSCA) 
to regulate chemicals on the 
American market. As of 2020, 
the TSCA requires the following:
• Manufacturers must notify 

and review a specific PFAS 
subgroup, the long-chain 
perfluoroalkyl carboxylates 

(LC-PFACs). This obligation 
applies per the Significant 
New Use Rule (SNUR) when 
LC-PFACs are present in 
surface coating of imported 
articles (i.e., electronics, light 
bulbs, and solar panels). [July 
2020]  See the Compliance 
Guide for Imported Articles 
Containing Surface Coatings 
for more details [Jan. 2021]

• Manufacturers must report 
all PFAS used since 2011 as 
directed by the TSCA section 
8(a)(7). [June 2021]
Additionally, as of October 

2021, the EPA released a PFAS 
Strategic Roadmap detailing 
their commitments for 2021-
2024. Among the key objectives 
established, EEE will be a pri-
ority industry in the upcoming 
PFAS Action Act of 2021 (H.R. 
2467).

As you can see, the PFAS 
Strategic Roadmap was released 
mere weeks ago. As a producer 
it is important to continuously 
monitor changes in regulation to 
maintain compliance.

Europe:
Following the international 
Stockholm Convention, the Eu-
ropean Union’s (EU) Persistent 
Organic Pollutants (POPs) 
Regulation restricts both perflu-
orooctane sulfonate (PFOS) and 
perfluorooctanoic acid (PFOA), 
two important PFAS chemicals.

The European Chemicals 
Agency (ECHA) tracks certain 
PFAS substances under the 
Registration, Evaluation, Au-
thorisation and Restriction of 
Chemicals (REACH) regulation. 
For example, producers must 
declare Perfluorobutane sul-
fonic acid (PFBS), its salts, and 
PFOA, listed in the Substances 
of Very High Concern (SVHC).

Lastly, as of February 2023, 
C9-C14 PFCAs and similar 
PFAS are restricted for countries 

in the EU and the European Eco-
nomic Area under the REACH 
Annex XVII restrictions.

Step 2: Risk Assessment of 
Your Parts
Monitoring regulations is an im-
portant step, but only if you know 
what your product’s components 
contain. Do an internal risk as-
sessment of the parts that are at 
risk of containing PFAS. Making 
an itemized list of your purchased 
components, and what they are 
made of, will help monitor your 
compliance throughout changes 
in regulation.

Step 3: Notify Supply Chain
Make your expectations clear 
throughout your supply chain. 
For your purchased parts to be 
PFAS compliant – whether it be 
regionally, nationally or inter-
nationally – your suppliers need 
to be aware of your intent. Re-
alistically, not all suppliers have 
inventoried all their high-risk 
parts and will therefore require 
your attention.

These steps are critical, but not 
always easily managed. To ensure 
all regulations are met and all 
parts accounted for, laboratories 
and consulting companies can 
assist you to ease the process.

Know Your Opponent:      
The Chemical Significance
What makes a compound a 
PFAS chemical?
A PFAS molecule contains a 
chain of carbon and fluorine 
atoms. The chemical bond 
between carbon and fluorine is 
one of the strongest naturally 
occurring bonds. Since the car-
bon-fluorine bond is strong and 
persistent, these chemicals do 
not break down when they are 
inevitably released into the en-
vironment. This same chemical 
bond that makes PFAS danger-
ous for the environment, is an 
important quality for circuitry 
and electronics. Producers will 
need to monitor their products 
and act in consequence of new 
regulations.

Noteworthy PFAS chemicals
Three notorious PFAS are 
polytetrafluoroethylene (PTFE 
known under the brand name 
Teflon), PFOA, and PFOS. 
These were of the first to be 
vastly manufactured and can be 
found expansively in the envi-
ronment. No longer produced 
in Canada or the United-States 
due to their impacts on human 
health and the environment, 
they have been phased-out. 
Derivatives of these such as 
GenX have since been used as 
replacements. However, they 
remain just as hazardous and 
concerning.

Why are PFAS Targeted by 
Regulations?
PFAS are released through 
manufacturing processes and the 
disposal of by-products. Once 
released, PFAS travel with ease 
into the environment; they can 
be found far from where they 
originated, infiltrating the food 
chain and contaminating drink-
ing water sources. 
   Due to their persistent nature, 
these forever chemicals then 
remain in the environment, 
accumulating as more are re-
leased. Since we cannot get rid 
of them, their concentrations 
are increasing, and humans 
may ingest and inhale excessive 
quantities.
   Therefore, the PFAS family is 
bioaccumulative.  

New restrictions on old 
chemicals
Regulating PFAS - implications for producers
BY MARIE NIELSEN, ENVIROPASS EXPERTISE INC.

THINK GREEN

https://www.getenviropass.com

It is important to continuously 
monitor changes in regulations.

https://www.getenviropass.com
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Timing, they say, is everything. That 
certainly was the case when the doors 
opened to Canada’s first industry-led hub 
dedicated to helping medical technology 
start-ups scale. Unveiled amid the 
emergence of a global pandemic in 
January 2020, the Medical Innovation 
Xchange (MIX) in Kitchener Ontario led off 
with its mission of paying it forward, just 
as the planet was plunged into an 
unprecedented global medical emergency.

Leading by mentorship and by facilitat-
ing domestic connections to industry 
experts, MIX assists nascent designers 
turn prototypes into medical devices. The 
hub’s goal is help companies navigate 
specific challenges efficiently, avoid costly 
mistakes, and get products into hospitals 
faster to meet increasing demands, 
according to MIX executive director Elliot 
Fung.

To provide a clearer view of what MIX 
does and how the facility operates in 
reducing barriers and bridging the 
resource gap facing medical technology 
start-ups, Fung provides us with the 
following perspectives.

How big (square footage) 
is the actual facility and 
how many people does it 
employ and in what range 
of capacities?
MIX currently has a 

footprint of more than 40,000-sq-ft at its 
facility. Within that space, we have five 
companies in residence who employ about 
150 people. As companies are able to 
customize their spaces, we also have a 
number of labs and light assembly spaces, 
as well as shared collaboration spaces like 
meeting rooms, a bistro, event space and 
reception. MIX companies have a wide 
range of talent on-site, including engi-
neering, quality assurance, software 
development, clinical, commercialization/
sales, communications, marketing and 
strategy.

What geographic region(s) does MIX 
welcome users from?

MIX is 100% focused on 
supporting Canadian 
medtech companies and 
helping them to overcome 
barriers to growth, scale 

and commercialization. Therefore, while 
all of our companies are currently based in 
Waterloo Region, we are happy to 
welcome any medtech firm domiciled in 
Canada.

How does MIX determine which firms 
gain access to the hub’s support?
It is extremely important that companies 
who join the MIX community not only share 
the hub’s values – specifically a vision to 
build a strong domestic medtech 
ecosystem and grow more Canadian 
medtech companies – but also be in the 
best position possible to achieve success. 
Through our selection process, we learn 
about a prospective company and 
determine if they are in the right phase of 
their growth, that they are in a ‘scaling’ 
phase, and that we have the best supports 
available to actually help them. Compa-
nies meet with a selection committee, 
which ultimately decides who may join the 
hub - either as a resident or as a network 
partner.

Describe what it means to be an 
‘industry-led’ hub.
There are many excellent technology hubs 
across the country, particularly in 
Southwestern Ontario, which are primarily 
founded or funded by either government 
or academic institutions. These hubs are 
vital to the ecosystem and are important 
partners to medtech companies particu-
larly in the start-up phase. MIX is indus-
try-led, meaning we were founded 
specifically by medtech company partners 
(industry) who share a vision and passion 
for supporting the ecosystem and building 
more successful companies.

As industry experts in turning proto-
types into medical devices, what are 
some of the most common challenges or 
mistakes faced by companies attempt-

ing to get their products into hospitals 
faster to meet increasing demands.
As MIX works with later stage companies, 
we see very unique challenges during the 
product development lifecycle. The 
process in which medtech companies 
need to follow in order to commercialize 
their products in to the health care system 
is complex and long. One of the biggest 
challenges is being able to bridge your 
financing during the regulatory process 
– the period in which a medical device is 
going through certification and prior to 
sales starting. The regulatory process 
itself can be complicated, and for a small 
domestic medtech company can seem 
overwhelming and daunting; this can lead 
to decisions that may negatively impact 
the longevity and success of the company. 
It is critical at the onset that companies 
have very clear understandings and expec-
tations of the process in which they need 
to follow to commercialize a medical 
technology. Unfortunately, a common 
mistake is that a lack of understanding of 
systems, procurement and the decision 
making process can lead to reduced 
performance and success.

MIX and MIX companies are experts in 
helping to solve these challenges and in 
helping companies in avoiding these 
mistakes before they even make them. We 
have found that one of the most valuable 

Medical Innovation 
Xchange scales 
start-ups
Industry-led hub ensures medtech designs are 
in the MIX  BY STEPHEN LAW, EDITOR EP&T

150
People  work under 

the roof of MIX’s 
40,000-square-foot 
medical technology 
hub in Kitchener ON

MEDICAL 
ELECTRONICS COVER STORY

MIX is vital to the ecosystem and important partners to 
medtech companies, especially during the start-up phase.
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resources for scaling MedTech companies 
is being able to learn from people and 
companies who have done it already; 
either made mistakes, overcome challeng-
es or learned from others.

Describe some of the ways MIX provides 
mentorship to start-ups.
MIX companies are considered ‘scaling’ – 
which means that they are typically in a 
stage where they are going through 
regulatory processes, pre-sales and early 
sales. Mentorship is tailored to each 
company and their needs on a point-in-
time basis; we connect teams with 
mentors who have valuable information 
and advice, we create an environment and 
culture that promotes collaboration and 
sharing, and we offer a space that allows 
for growth while surrounded by people 
and companies who are like-minded.

How does MIX deliver medical device 
engineering services? Does MIX have its 
own dedicated engineering team or 
department or is it outsourced? Is the 
product testing conducted on premise 
and to what level is MIX capable of 
product testing?
MIX does not deliver medical device 
engineering services per se. MIX mentors 
who have experience or who are experts in 
product development, engineering, 
testing, QA etc provide their mentorship 
services if and when needed. MIX does not 
offer the service itself, but instead the 

mentorship and guidance for companies 
to be successful on their own.

Allocating financial assistance or 
funding by start-ups is often the 
differentiator in achieving the neces-
sary foothold in developing new tech. 
What role does MIX play in this area of 
support?
MedTech companies are particularly 
vulnerable in crossing the ‘Valley of Death’ 
while bridging the gap leading to industri-
al commercialization. The timelines can be 
longer, the risk greater and available funds 
need to be distributed across a greater 
amount of time. MIX companies benefit 
from mentorship from more established 
companies who can provide invaluable 
advice on fundraising and allocating 
investments during this critical time.

How does the MIX manufacturing 
facility serve an electronic hardware 
OEM? Are production facilities set for 
prototyping only? Are there production 
run limitations?
The MIX facility is a customized space for 
scaling medtech companies. We currently 
occupy about 40,000sqft with about half 
of the space being used for workstations 
and collaboration/common areas and 
about half reserved for lab, operations and 
assembly space. MIX residents have the 
ability to customize their space to meet 
their needs.

Describe some of the challenges related 
to creating a medical device from that 
of a personal fitness device.
The pathway to commercialization is 
significantly different as a medical device 
goes through clinical testing and federally 
regulated requirements to aid in the 
diagnosis, cure, mitigation or treatment of 
a medical condition. A personal fitness 
device does not need to go through the 
same rigors, and is generally considered to 
be a wellness tool as opposed to a medical 
device.

As a result, a significant amount of 
clinical testing and validation is conduct-
ed on products being labelled as medical 
devices, which supports federally 
governed regulatory requirements. 
Consequently, the time that it takes to 
bring a regulated medical device to market 

can be significantly longer; companies 
need to make strategic decisions and find 
strategic investments that can carry them 
through to commercialization.

The sales approach to medical devices 
vs. personal fitness devices is also quite 
different. Health technology companies 
commercializing a personal fitness device 
will be competing in a vast, unregulated 
consumer market, while medtech 
companies developing regulated devices 
will typically follow health system and 
clinical procurement models. Both have 
their advantages and disadvantages, it 
just depends on the companies’ strategy 
and anticipated outcomes.

Is there a preferred company size or 
success threshold whereby firms must 
move out of MIX to make room for other 
medtech start-ups?
The short answer is ‘no’. MIX anticipates 
that resident firms will stay with us for at 
least 18 months from when they join us to 
when they ‘outgrow’ the facility. However, 
we do not put on any timelines and 
welcome resident firms to grow within our 
space as much as and as long as possible.

Describe the significance of the role 
played by anchor tenant Intellijoint 
Surgical in formation of MIX.
MIX and the entire medtech ecosystem is 
fortunate to have the leadership and 
commitment from Intellijoint Surgical. 
Intellijoint Surgical is considered one of 
MIX’s anchor companies, and is the 
founding organization of MIX. MIX and MIX 
resident companies benefit from their 
experience in bringing a medical device to 
market while staying headquartered in 
Waterloo Region. Intellijoint is considered 
a local success story, and they continue to 
demonstrate incredible leadership across 
the ecosystem for up and coming medtech 
startups.

Who are some the other key medtech 
players involved with MIX.
MIX is fortunate to have a number of 
established Canadian-based medtech 
companies involved in supporting our 
mission. This includes some large 
companies like Baylis Medical, who 
became MIX’s newest mentor company in 
the summer of 2021. Other network 
partners who have partnered with MIX 
include other Canadian based companies 
such as Nicoya, KA Imaging, Conavi and 
COSM, Exact Imaging and Kenota Health.

Currently besides Intellijoint Surgical, 
MIX has four other resident companies, 
which include Emmetros, Bloom Care 
Solutions, NERv Technologies and Vena 
Medical.

www.medicalinnovationxchange.com

The pathway to 
commercializing a 
medical device is 
significantly different 
than creating a 
personal fitness 
product

http://www.medicalinnovationxchange.com
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Wearables are revolutioniz-
ing healthcare as they play 
an increasingly important 
role in managing health. 

Wearable technology like fitness track-
ers designed to collect data on person-
al health and exercise are growing in 
popularity. This technology typically 
monitors heart rate, temperature and 
blood oxygen levels, giving the user 
an overall health check and ultimately 
more control over their own wellness.

The pandemic is also boosting their 
use. Many people are taking a more 
active role in maintaining their health 
in the wake of Coronavirus and the 
adoption of wearable technology for 
general wellness purposes is steeply 
rising.

The global fitness tracker market 
size was USD $36.34-billion in 2020. 
Due to the impact of Covid-19, the 
market is projected to reach a stag-
gering $114.36-billion in 2028 at a 
CAGR of 15.4% in the forecast peri-
od 2021-2028, according to a report 
by Fortune Business Assets.

It is not just digital health and fit-
ness tracking tools that are increasing 
in use. Other wearable medical de-
vices like remote patient monitoring 
(RPM) devices to diagnose and mon-
itor short-term illnesses or long-term, 
chronic medical conditions are also 
increasingly prevalent.

Remote patient monitoring
As RPM capabilities advance, wear-
ables which were once mainly used for 
consumer use are now being widely 
adopted by healthcare professionals. 
Wearable monitoring devices allow 
patients to incorporate convenient 
health observation and data collec-
tion without disruption to their daily 
lives. This assists in moving medical 
management outside of the healthcare 
setting and reducing the burden on 
healthcare providers, an important 
benefit since some are still experienc-
ing the strain from the pandemic.

The demand for devices like RPM 
and wearables means there is an 
increasing requirement to produce 

highly complex miniaturized elec-
tronics. Critically, the electronic 
components must deliver reliable and 
consistent performance, particularly 
as they are often used in medical 
devices that are life-sustaining. The 
problem, however, is that the smaller 
and more densely packed the elec-
tronic printed circuit board assembly 
(pcba), the more difficult it is to 
manage faults, quality and long-term 
reliability. Adding to the fact that they 
are typically used in products that 
must endure a long, hard life under 
harsh circumstances. An example 
is prolonged exposure to moisture 
and constant vibration, which makes 

reliability even more challenging.
Therefore, it is critical that proce-

dures are implemented during the 
manufacture of these multifaceted 
assemblies to guarantee their consis-
tency, reliability and longevity.

High quality cleaning
High quality cleaning is one critical 
process to achieve pcba consistency 
and ensure functionality. Contam-
ination can affect pcba reliability 
and is often the number one root 
cause of the malfunction. Even the 
smallest amount of dirt or another 
contaminant can interfere with pcb 
performance.

Modern pcbas are small and dense-
ly packed with bottom termination 
components such as BGAs, CSPs, 
MLFs, QFNs, and D-Paks. This 
makes removing the contamination 
even more problematic. Debris and 
dust, and oil and grease from the pro-
duction process as well as solder paste 
and flux residue, can easily remain on 
the assembly if they are not cleaned 
effectively. This can lead to a whole 
host of problems including parasitic 
leakage, electrochemical migration, 
delamination, dendrite growth and 
shorting. So, cleaning is crucial to 
ensuring the reliability of a pcba.

The cleaning process should be 
performed correctly and effectively to 
guarantee the reliability and longevity 
of the electronic assembly. It must be 
suitable for both the contamination 
encountered and the board substrate, 
but it must also meet exacting regula-
tions and validation controls typically 
required of wearable medical devices.

Vapor degreasing
The vapor degreasing process is a 
good option when it comes to criti-
cally cleaning pcba. Vapor degreasers 
provide a simple, repeatable process 
that is effective at removing all con-
taminants. These closed-loop systems 
boil a nonflammable cleaning fluid 
into a dense vapor that rises through 
and is trapped inside the machine.  
The boiling fluid and vapors combine 
to clean and dry the contaminated 
pcbs inside. When the vapors reach 
condensing coils at the top of the ma-
chine, the coils chill the vapors back 
into a liquid state.  This liquid falls 
into a trough and is made ready for 
another use.

Finding the right cleaning fluid
The advanced, environmentally 

progressive cleaning fluids used within 
a vapor degreasing system have many 

Keeping wellness 
wearables on track
Precision cleaning proves critical when making these 
multifaceted assemblies  BY EMILY PECK

MEDICAL
ELECTRONICS FEATURE

Thanks to its ease of use and 
flexibility, wearable medical 
technology is transforming 
healthcare. Thus, OEMs must better 
understand how to make them

$36
BILLION
The global fitness 

tracker market 
surged in 2020, due 

in part to the 
covid-19 pandemic
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properties that are beneficial to 
the critical cleaning required 
within the manufacture of med-
ical PCBAs. They are inherently 
hostile to bioburden and can 
make a substantial enhancement 
to the performance, reliability 
and longevity of the pcba.

Vapor degreasing fluid usually 
has a low surface tension and 
very low viscosity. This allows 
the fluid to penetrate and clean 
under tightly spaced areas which 
are now a common feature in 
medical electronics. The fluid 
dries quickly and completely 
without leaving residue behind. 
Most vapor degreasing fluids are 
also very heavy and dense which 
further serves to displace pro-
duction particulate from around 
and under components.

The cleaning fluid properties 
offer flexibility in cleaning elec-
tronics of virtually any geometry 
or size and yet even delicate parts 
are easily cleaned and dried 
without damage. Non-aqueous 
cleaning fluids used inside vapor 
degreasers also help eliminate 
bioburden risk. Solvent-based 
vapor degreaser cleaning leaves 
no moisture in hard-to-reach ar-
eas that can promote unwanted 
bacteria growth.  This results in 
simplified product and process 
validations.

Wearables are the future
Thanks to its ease of use and 
flexibility, wearable medical 
technology is transforming 
healthcare. However, for this 
market to grow it relies on elec-
tronic manufacturers’ under-
standing how to produce them 
so they can guarantee long-term 
performance.

The success of wearable tech-
nology hinges on its reliability. 
This means cleaning is key to 
their future, particularly as the 

technology advances and the 
pcbas used within wearable 
medical devices become even 
more multifaceted and complex.

Cleaning is a hurdle that can 
affect device success, but it is an 
important obstacle to overcome. 
If validated critical cleaning 
processes are not in place, pcba 
consistency can be compromised 
with device failure sometimes 
the inevitable result.

Vapor degreasing using 
modern cleaning fluids is one 

Cleaning is crucial to ensuring the reliability of a PCB assembly.

solution to help ensure wearable 
medical device reliability. By 
effectively cleaning electronics 
components, medical device 
manufacturers can more easily 
meet the growing medical wear-
able demand.

PowerStrip 9580 High-End Cut & Strip Machine for 
Efficient and Precise Production
The PowerStrip 9580 automatic cut & strip machine 

was designed with a focus on high-precision 

processing, excellent production output and a high 

degree of production flexibility.

	� 	High-precision processing of wide range of 
applications

	� Modular, flexible and retrofittable machine 
concept

	� Innovative machine control for high productivity 
and process reliability

	� Short changeover times and intuitive machine 
operation

Wire Solutions for a Connected World

schleuniger.com
905-827-1166

EPT_Schleuinger_NovDec21.indd   1 2021-11-04   11:47 AM

Emily Peck is a senior chemist at 
MicroCare, LLC, providers of benchtop 
and vapor degreasing electronics 
cleaning solutions. Peck holds a MS in 
Chemistry from Tufts University. www.
microcare.com.

http://www.microcare.com
http://www.microcare.com
www.schleuniger.com
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Let’s imagine that you’ve 
hired a receptionist we’ll 
call ‘Aisha,’ on an employ-
ment contract appropriate 

for a full-time receptionist.
But Aisha gets inspired by your 

company’s learning culture and pro-
mote-from-within policies to build 
her technical skills. She starts doing 
work that supports the company’s 
R&D efforts, in addition to her re-
ceptionist duties. Soon, she’s off the 
receptionist desk and doing R&D full 
time – so well that you’ve entrusted 
her with creating some key parts of 
your product’s mechanism.

Aisha does such great work that one 
day she comes to you to say she’s been 
headhunted away.

You’re disappointed, but you’re 
reassured that at least you have full 
ownership of the inventions she creat-
ed while she was an employee of your 
company.

But maybe not. Maybe you’ll find 
that in fact, Aisha owns the rights to 
her inventions. So, you find yourself 
negotiating to buy those rights from 
your ex-employee -- who’s well aware 
of how important those inventions 
are, to your business.

All such situations are different, and 
dealing with them requires profession-
al advice. But experience supporting 
employers in such situations prompts 

a question – what was in the employ-
ment contract Aisha signed? And 
when she started doing R&D work, 
did she sign a new contract appropri-
ate to her new role, which contained 
the appropriate assignments of IP to 
your company?

Contrary to what many people 
believe, the basic presumption in law 
is that the employee owns everything 
they create. Ownership will go to the 
company only if (a) there’s a specific 
agreement with the employee saying 
that anything the employee invents of 
a specific type is going to be owned 
by the company, or (b) the employee 
was ‘hired to innovate’ – an inquiry 
that often results in a grey area which 
requires expensive assessment and 
resolution by a Court or arbitrator.

In the case of Aisha-the-reception-
ist, it would be appropriate to have a 
contract that discussed a reception-
ist’s duties. But, when she moved into 
her new role, it would have been best 
to examine that contract and see if it 
is appropriate to her new work. If it 
does not discuss matters appropriate 
to Aisha-the-inventor, it’s essential 
to develop and have her sign a new 
contract appropriate to her new role.

In our experience, many companies 
miss this step – through lack of knowl-
edge, or too many other priorities, or 
they are avoiding a discussion that 

might result in having to increase the 
employee’s compensation.

Patents can introduce a particular 
kind of wrinkle into the issue of who 
owns an invention.

Even if your employee inventor 
is found to have co-invented the 
invention and therefore co-owns the 
patent, it is a real challenge in Can-
ada to co-own a patent. Co-owners 
can independently make or sell the 
invention, without consent of other 
co-owners. They can license or assign 
their interest in the patent to another 
single party, so the new purchaser will 
become a co-owner.

Perhaps frustratingly, Canada’s 
Patent Act is silent as to ownership of 
a patent in an employment context.

But the general presumption un-
der common law is that employee 
(or an independent contractor) will 
own their invention and the result-
ing patent made during course of 
employment or the relationship. This 
presumption applies in the absence of 
one of the two conditions applying, as 
referred to above:

(a) express agreement to the con-
trary; or

(b) the employee was originally 
hired for the express purpose 
of innovating or inventing.

Canada’s Copyright Act is slightly 
more helpful to employers than the 
Patent Act. If Aisha in the above situ-
ation had skills in graphic design and 
made a new company logo, the Copy-
right Act states that while Aisha would 
be the first author of the work, if she 
is “under a contract of service” to her 
employer, and the work was made in 
the course of her employment, the 
work will be owned by the employer.  
Even so, despite the Copyright Act, 
it is still way better and more certain 
to have ownership of such works to 
be spelled out in the employment 
agreement.

It is also very common for compa-
nies to work with outside consultants 
to develop an app or some other 
software for the company. Software 
is protected by copyright. In the case 
of an outside consultant, it is ex-
tra-important to have an agreement 
in place that the code will be fully 
owned by the company. In this case, 
the author of the software would not 
be an employee, and would not likely 
be considered to be “under a contract 
of service” to the company, therefore 
it would be difficult to rely on the de-
fault provisions of the Copyright Act.

Further to the issue of employees 
and IP, here are some pointers on 

When R&D staff leave: 
Who owns the IP rights?
BY SELENA KIM, LLB, PARTNER WITH GOWLING WLG

IP
Have a set of 
policies and 

procedures to 
categorize, record 
and control access 

to trade secret 
information

INTELLECTUAL
PROPERTY FEATURE

In order to retain IP rights, you must be able to prove the origin of work done on your firm’s behalf. 
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confidentiality:
Make sure your employment 

agreement includes confidential-
ity provisions, so your employees 
keep inventions secret. In many 
countries, if they get publicly 
disclosed, you may no longer 
obtain a patent for them. In some 
countries like Canada and the 
United States, patent protection 
will be possible only within a 
narrow window of one year from 
the disclosure, but in most other 
countries, your abilities to patent 
have been compromised.

Include a trade secret policy 
in your employment contracts. A 
trade secret is valuable business 
information that derives its com-
mercial value from being kept 
secret. Trade secrets can also 
include inventions or designs 
that may become patented later.  
Be sure to address this import-
ant asset in your employment 
contracts.

Have a set of policies and pro-
cedures to categorize, record, 
and control access to trade secret 
information. Track who accesses 
trade secret information, when, 
and for how long. Be sure to use 
encryption when access is pro-
vided. These practices minimize 
risk of trade secret thefts, but just 
as importantly, show that the 
company takes active measures 
to protect its trade secrets.

Limit access to only those who 
need it to carry out their duties. 
Trade secrets are often lost 
through theft by employees or 
third parties. It can be very easy 
for an employee to download 
company information onto a 
USB and walk out with it. When 
an employee leaves the company, 
or a contractor terminates their 
work, have them sign a certificate 
to confirm they have not used or 
taken any confidential informa-
tion and will not in the future.

Learn how to dispose of con-
fidential information properly.  
Professional outside services 
may be needed to delete digital 
trade secrets and physical copies.

Some further steps: Make 
sure that employee contracts are 
in place: There has been more 
than one case in which a start-
up hired employees informally, 
without employment contracts. 
Depending on your company’s 
history, it is wise to check the 
records for each employee to be 

sure that there is an employment 
agreement in place.

Keep employment contracts 
in tune with current roles: When-
ever an employee is promoted or 
moves into a new role, see if their 
new duties match what’s in their 
contract – particularly if that new 
role includes creating new IP. If 
so, draw it up - have them sign it.

Compensate employees 
separately for creations and in-
ventions: Don’t be grateful yet 
cheap. If an employee creates 
something valuable for the firm 
that is not in their job descrip-
tion, make an agreement and 
purchase the asset, paying the 
employee separately from their 
usual salary. Such a practice will 
often incentivize other employ-
ees to innovate.

Be able to prove the origin 
of work done on your compa-
ny’s behalf – including storing 
records centrally, and keeping 
control over who has access to 
them. This includes work done 
by employees and by 3rd-par-
ty independent contractors 
brought in for a specific project.

Make an invention disclosure 
policy. This is a document often 
written by a scientist or engineer. 
They should be prepared close 
in time to when the invention 
was made, and updated if new 
improvements are added later. 
Emphasize in your policy that 
the company will own all inven-
tions described in disclosures.

Compensate inventors for 
completing disclosure state-
ments. You can also offer further 
compensation if you end up fil-
ing for patent protection on that 
invention, or generating revenue 
from it.

Emphasize that any physical 
notebooks and lab books remain 
property of the firm – have your 
staff keep electronic records so 
that the details reside on compa-
ny-owned equipment. 

This article is for information 
only, and should not be considered 
legal advice. For guidance on your 
specific situation, consult a qualified 
professional.

Selena Kim is a lawyer 
focusing on Intellectual 
Property, and is a 
partner with Gowling 
WLG.

Selena.Kim@gowlingwlg.com.
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According to the Pew Re-
search Center, one-in-five 
Americans used a smart 
watch or fitness tracker at 

the beginning of 2020. These wear-
able technologies provide vital-sign 
data, and many now offer electro-
cardiogram (ECG) functionality to 
better monitor heart health. But, 
these products aren’t a substitute for 
devices specifically built for diagnos-
tic cardiac monitoring, like standard 
3-lead 2 channel ECGs. 

Stuart Long, CEO of InfoBionic, 
provider of mobile cardiac monitor-
ing systems, says, “These devices can 
give consumers all sorts of informa-
tion, but they cannot substitute more 
specialized technology for diagnostic 
purposes. Specifically built technol-
ogy provides continuous monitoring 
of many cardiac conditions. It uses 
collected data to verify events and cor-
relate symptoms to abnormal heart 
rhythms. This gives clinicians more 
information to make an accurate and 
timely diagnosis.”

Atrial fibrillation (AFib) is a com-
mon heart rhythm disorder resulting 
from irregular electrical activity with-
in the heart muscle.(2) It’s estimated 
that about 12.1 million Americans will 
receive an AFib diagnosis by the year 
2030.(3) This chronic health condi-
tion causes the upper two chambers of 
the heart, the atria, to beat irregularly, 
which interrupts normal blood flow 
throughout the heart and body.

Many cardiologists monitor pa-
tients with AFib using ECG, since 
this technology immediately detects 
changes to the electrical activity in 
the heart leading to unusual heart 
rhythms. Continuous monitoring is 
achieved with FDA-approved medical 
devices dedicated to remote patient 
monitoring (RPM). These devices 
are intended for use in the prevention, 
diagnosis, or treatment of diseases like 
AFib.

Many of these popular market 
products have indeed received FDA 
approval as remote health monitors. 
However, the real question is does 

the information save your life? Long 
explains that the FDA has 3 categories 
when it comes to monitoring. 

Class 1 – The US FDA defines 
Class I devices as devices which are 
“not intended for use in supporting or 
sustaining life or of substantial 
importance in preventing impairment 
to human health, and they may not 
present a potential unreasonable risk 
of illness or injury.”

Class 2 – Class II medical devices 
are more complicated than Class I 
devices and present a higher category 
of risk because they are more likely to 
come into sustained contact with a 
patient. This can include devices 
which come into contact with a 
patient’s cardiovascular system or 
internal organs, and diagnostic tools.

Class 3 – The FDA defines Class 
III devices as products which “usually 
sustain or support life, are implanted 
or present a potential unreasonable 
risk of illness or injury.” Just 10 
percent of the devices regulated by the 
US FDA fall into Class III. This 
classification is generally extended to 
permanent implants, smart medical 
devices, and life support systems.

In its most basic description and 

related specific to cardiac monitoring, 
Level 1 is approval for screening, not 
for diagnosis; smart watches are an 
example. Level 2 is approved for diag-
nosis, but they cannot be relied upon 
for emergency care. This is the case for 
medical devices such as InfoBionic’s 
MoMe Kardia monitor. Level 3 is 
the one in the hospital that is always 
sending real-time data being con-
tinually monitored live by a medical 
professional who can take immediate 
life-saving action should the monitor 
alert there’s a health emergency.

But, wearable health devices are still 
useful. Certain algorithms can help to 
determine a person’s risk of heart dis-
ease or stroke based on device read-
ing. This in turn helps motivate people 
to take specific steps to improve their 
health.

Specific benefits to RPM devices 
As more healthcare practitioners 
turn to RPM devices to keep tabs on 
health consumers, a growing number 
of benefits are already being realized. 
These include:
• Ability to collect various types of 

data using one device
• Better management of chronic 

health conditions 
• Ease of access to patient data
• Increased efficiency in practice
• Lower cost.

Consumers, who are becoming 
more comfortable with RPM tech-
nology, also benefit from:
• Better clinical outcomes
• Continuous monitoring of health
• Immediate transfer of clinical data

It’s not to say that smart watches 
and fitness trackers have no place in 
healthcare. Instead, we should re-
alize that these tools can be used in 
addition to dedicated RPM devices. 
Remote monitors, smart watches, and 
trackers can even be used together to 
present a more complete picture of a 
person’s health.

“The difference between a smart 
watch and a diagnostic RPM is that 
the medical device is prescribed by a 
doctor and a qualified clinician is at 
the other end, who can detect when 
there’s a problem. The doctor can 
call the patient and advise him or her 
to as to next steps in their care. It’s 
important to use the right tool for the 
right job, especially when it comes to 
cardiac care,” says Long.

InfoBionic is a digital health firm tspecializing 
in ambulatory remote patient monitoring 
processes and cardiac diagnostic services. 
https://infobionic.com

Smart watch & fitness 
tracker use is booming
These consumer technologies aren’t meant to diagnose, 
prevent, or manage any health condition  BY INFOBIONIC

MEDICAL 
ELECTRONICS FEATURE

The MoMe Kardia monitor is an external wearable sensor that 
provides near-real-time ECG data to increase early detection 
and diagnosis of cardiac arrhythmias. Source: InfoBionic 

8
Number of 

companies currently 
exploring wearable 

tech in real-life 
mining situations.

https://infobionic.com
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The semiconductor 
market has been on 
quite a tumultuous 
ride the last year 

and a half, with unprecedented 
customer demand and a supply 
chain unable to keep up due to 
a variety of reasons. As we move 
toward a more stable supply 
chain in 2022, which I believe 
we’ll really begin to see in the 
latter half of next year, there are 
four major lessons I think we can 
all take away from the supply 
chain struggles the entire globe 
has experienced these last two 
years. I firmly believe that if we 
do take these lessons to heart, 
they can strengthen the supply 
chain in the long run and pro-
vide a more solid supply chain to 
weather future complications.

Backup methods are key
What suppliers really learned 
through this crisis was how close 
they need to be to every element 
of their supply chain. Having 
backup plans for every element 
and not taking any element for 
granted has been key. And back-
up plans should be as wide as 
a variety of shipping methods, 
from air to boat to rail, and any 
mix of those three methods.

Keeping a little inventory 
around is never a bad idea – 
you never know when or where 
supply chain disruptions can 
happen. Sadly, climate change is 
only going to get worse – we’ve 
seen more climate disruptions 
over the past five years than 
we’ve seen in the previous 20 
years. Floods and fires have 
caused factories to shut down 
for extended periods of time, 
and earthquakes and tornados 
have wreaked havoc. All these 
shutdowns create major issues 
for a supply chain output.

And, we are seeing a real shift 
of more companies embracing 
just-in-case strategies rather than 
just-in-time inventory models. 

Even if a full shift isn’t a model 
your company can embrace fully, 
having a bit of backup inventory 
can be the key to tide you over in 
an emergency.

Digi-Key’s inventory model 
is more important than ever for 
the engineering community to 
be aware of the stock we have 
available. Today, Digi-Key offers 
12.6 million parts from 2,000 
suppliers, and since January 
2021, we have added 500 new 
suppliers and 1.1 million parts. 

Building flexible BOMs 
We’re already starting to see 

engineers design more flexible 
bills of materials that allow for 
greater part substitution. Hav-
ing the engineering community 
design more flexible circuits that 
allow for sourcing of three or four 
parts, instead of just a single, re-
quired component, will open up 
many bottlenecks and prevent 
them in the future. By designing 
with substitute possibilities in 
mind, engineers can account for 
interchangeability of items due 
to inventory in the future.

With a flexible practice of 
BOM management, designers 
can create a sub-level BOM for 
items they define as alternate 
options.

Chip shortages to assist 
supply chain in long run
BY DAVID STEIN, DIGI-KEY

SUPPLY
CHAIN FEATURE

Global manufacturing
With the heavy dependency of 
the semiconductor supply chain 
based in Asia Pacific countries, 
the ability to transport prod-
uct has been difficult. Getting 
product distributed throughout 
the world when transportation 
channels are clogged has been 
challenging to say the least. And 
while we are starting to see man-
ufacturing spread out a bit more 
worldwide, it’s really important to 
understand where your suppliers’ 
foundries are located, and if they 
have the ability to manufacture 
products at different manufac-
turing facilities as needs arise.

New tech adds support
While everyone has struggled 
to stay afloat and keep up with 
demand and supply chain con-
straints, many new technologies 
have also been in the works to 

aid future supply chain issues. 
Digi-Key recently debuted a new 
video series called “Supply Chain 
Transformed” that follows the 
journey of components across 
the supply chain as they are in-
tegrated and incorporated into 
next-generation asset monitoring 
and tracking systems. The videos 
highlight the stops a product 
makes throughout its route from 
design to production, including 
warehouses, manufacturing fa-
cilities, shipping and more.

IoT sensors will be essential 
to tracking products through the 
supply chain in the future, lead-
ing monitoring and tracking to 
become smarter and better con-
nected. Beyond smart sensors, 
emerging technologies include 
indoor positioning, robots and 
cobots, smart route optimiza-
tion, and monitoring solutions 
to ensure the security, safety, and 
reliability of workers products, 
such as temperature monitoring, 
condition-based monitoring, 
and the use of blockchain.

Struggles will repeat
We know that the semiconduc-
tor industry experiences the 
bullwhip effect due to a variety 
of market elements including 
demand forecast updating, or-
der batching, price fluctuations 
and rationing. This pattern will 
repeat itself, and therefore we 
must acknowledge that some of 
the same supply chain struggles 
will also repeat themselves. It 
will die down for a while, but a 
bullwhip always swings back up 
at some point.

We can lessen the size of the 
bullwhip by identifying backup 
methods, keeping some invento-
ry on hand, designing with flex-
ible circuitry, mapping out each 
foundry you do business with 
and deepening relationships with 
all your supply chain partners.

The last 18 months have 
shown us how important having 
the right supply chain partner 
really is, and it has also opened 
the market to allow more com-
petition to enter and be part of 
the solution as well. 

David Stein is vice-
president of global 
supplier management at 
Digi-Key Electronics.
https://www.digikey.ca 

Automated conveyor systems at Digi-Key’s facility in Thief River Falls.

The bullwhip effect 
is due to a variety 
of market elements 
including demand 
forecast updating, 
order batching, 
price fluctuations 
and rationing
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BROADBAND 
INDUCTORS ENABLE 
BIAS-T IN VEHICLE-
MOUNTED POC
MURATA
LQW43FT series of broadband 
inductors developed for the 
automotive market, while the 1812 
size is the world’s smallest inductor 
for Bias-T circuits. Device features an 
inductance range of 10μH to 22μH, a 
high current of 700mA, and a high 
impedance over a broad range to 
decrease required inductors. 
Comprised of three modules, this 
line leverages Murata’s proprietary 
material and coil structure technolo-
gies boosts performance in the low 
frequency band up to 100MHz.

 https://www.murata.com/en-us

REFLOWABLE THERMAL 
SWITCH PROTECTS 
AGAINST THERMAL 
RUNAWAY
SCHURTER
RTS series compact reflowable 
thermal switch protects  power 
semiconductors such as MOSFETs, 
ICs, IGBTs, TRIACs, SCRs, etc., which 

can overheat and lead to thermal 
runaway, due to their inherent 
self-reinforcing heat-producing 
behavior. Devices protect against 
such overheating, reliably and 
precisely interrupting the circuit at a 
pre-defined temperature. Device can 
be mounted using conventional 
reflow soldering techniques with 
temperature profiles up to 260 °C.

 https://us.schurter.com/en/
datasheet/RTS

OSCILLOSCOPES 
DELIVER 2GHZ 
BANDWIDTH, 
ADVANCED 
CAPABILITIES
SIGLENT TECHNOLOGIES

SDS6000A series of oscilloscopes 
are available with a maximum 
bandwidth of 2GHz, while offering 
5GS/s per channel and an interpola-
tion technique ESR (Enhanced 
Sample Rate) is implemented for 
equivalent sample rates up to 10GS/s 
per channel, which significantly 
improves the quality of the acquired 
signals. Unit comes with an ADC per 
channel, which enables it to 
maintain a high sample rate, 
regardless of the number of channels 
activated. Product delivers a 

performance of SFDR > 45 dBc, 
channel-to-channel isolation up to 
70 dB, dc amplifier accuracy +/- 
1.5%.

 https://siglentna.com/digital-os-
cilloscopes/sds6000a-digital-stor-
age-oscilloscope/

I/O SYSTEM FIELD 
SERVES IP67-RATED 
CABINET-FREE 
AUTOMATION
WAGO

I/O System Field for IP67-rated 
cabinet-free automation features a 
range of functions, including 
extending network connectivity; 
functionality and aesthetics in one 
system; integrated power manage-
ment; and an all-in-one solution via 
IO-Link. System Field is available in 
two options to help provide maximum 
performance and high-level 
connectivity: Fully encapsulated 
metal housings for harsh environ-
ments; and Non-encapsulated plastic 
housings with low mass for mobile 
applications such as robots.

 www.wago.com/us/discov-
er-io-systems/field

780NM MULTI-MODE 
LASER DIODES TARGET 
INDUSTRIAL 
APPLICATIONS
ROHM SEMICONDUCTOR
RLD78MZA6 family of 780nm 
multi-mode Infrared lasers target 
industrial applications. The opto 
devices include multi-mode, 
coherent and pulse characteristics 
of laser light. This allows them to be 
used in optical discs (optical pickups 

(OPU)), laser printers, range finders, 
leveling, gesture control and 
barcode scanners. Laser diodes have 
been increasingly used as light 
sources for ToF (time of flight) and 
LiDAR with the development of laser 
diodes for sensing applications.

 https://www.rohm.com

MEDICAL, INDUSTRIAL 
POWER SUPPLY SERIES 
ADDS 500W MODELS
TDK LAMBDA

CUS500M1 ac-dc power supplies are 
rated at 500W and are packaged in a 
3 x 5” footprint, providing an 
alternative for the 600W CUS600M 
models and an easy cost reduction 
for lower power, more cost sensitive 
applications.  Device is suitable for 
use in a wide range of Class I or Class 
II (double insulated) applications, 
including home healthcare, medical, 
dental, test and measurement, 
broadcast and industrial equipment. 
Product accepts an 85 to 264Vac 
input and has a choice of seven 
output voltages: 12V, 19V, 24V, 28V, 
32V, 36V and 48V.

 https://www.us.lambda.tdk.com

QUIET FUME 
EXTRACTION UNIT 
SUITABLE FOR HAND 
SOLDERING
WELLER TOOLS

MG100s fume extraction unit is 
among the quietest in its class, 
designed for hand soldering, heavy 
duty and general soldering, gluing, 
cleaning, filing and other fine dust 
applications. Unit purifies air at up to 

DESIGN 
SOURCE NEW PRODUCTS
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for the product series range from 
27.5mA to 575mA. Devices are 
available now in the DPAK package, 
with bare die versions coming soon.
ps://www.centralsemi.com

Visit ept.ca for the latest new 
products, news and industry events.

two workplaces simultaneously with 
an H13 particle filter and wide band 
gas filter. Product features three 
speed settings and an electronic 
filter control with filter alarm to 
simplify maintenance. The fume 
extraction filter contains 6,7kg of 
potassium permanganate (KMnO4) 
granulated filter media.

 www.weller-tools.com

94GHZ CLAMSHELL BGA 
SOCKET USES HIGH 
PERFORMANCE 
ELASTOMER
IRONWOOD ELECTRONICS

GT-BGA-2154 socket design uses high 
performance elastomer capable of 
94GHz, very low inductance and 
wide temperature applications. 
Device is designed for 29x29 mm 
package size and operates at 
bandwidths up to 94GHz with less 
than 1dB of insertion loss. Socket is 
designed with clamshell lid, 15 watt 
heat sink with fan. The contact 
resistance is typically 30 milliohms 
per pin. Device is mounted on the 
target pcb with no soldering, and 
uses very small real estate allowing 
capacitors/resistors to be placed 
close by.

 https://www.ironwoodelectron-
ics.com

NON-CYTOTOXIC EPOXY 
RESISTS STERILIZATION
MASTER BOND
EP62-1HTMed is a two part epoxy 
meets the requirements of ISO 
10993-5 for non-cytotoxicity and 
can be utilized in many medical 
device applications. Product 
provides high temperature 
resistance, good flow properties 
and is suitable for bonding, sealing 
and coating. Product resists 
repeated sterilization cycles, 
including STERRAD and autoclaving. 
It is also capable of withstanding 
exposure to gamma radiation, 
ethylene oxide, bleach as well as 

other aggressive sterilants and 
chemicals. Product has a tensile 
strength of 10,000-11,000 psi.
https://www.masterbond.com

ZERO TEMPERATURE 
COEFFICIENT CURRENT 
LIMITING DIODES
CENTRAL SEMICONDUCTOR
CDCLD series Zero Temperature 
Coefficient (ZTC) current limiting 
diodes (CLDs) are packaged in the 
DPAK case and meet designers’ 
requirements to maintain a constant 
current over a wide voltage range, 
with the added benefit of extreme 
stability over a wide temperature 
range. Current limiting specifications 

EP&T K-Blog_SMT-THM TP_Glucose_12-21p.indd   1 10/28/21   4:14 PM
EPT_EMX_NovDec21.indd   1 2021-11-04   12:14 PM
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Visit ept.ca for the latest new products, 
news and industry events.

SUPPLY SIDE

Electronics Manufacturing Services
With manufacturing facilities in Canada and the USA, we provide high-quality services for global industries, such as
automotive, communications, energy, and security & defence. With new technologies and high volume capabilities,
we bring over 20 years of experience to help you with each stage of the production cycle. As your EMS solutions
partner, we evolve with you to accommodate your unique and exact requirements. 

Count on us to bring your ground-breaking product to market effectively and with peace of mind. Our services
include quickturn-prototyping, volume manufacturing, testing, component sourcing, and box build assembly. 

      ISO 9001:2015 Certified          CGP Certified           ITAR Registered 

Dynamic Source Manufacturing Inc.
Calgary, Canada: 403 516 1888 | Tempe, USA: 480 351 7005
www.dynamicsourcemfg.com
        @dynamicsource_         dynamicsourcemfg          DynamicSourceMfg

Making Connections that Last
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SOFTWARE

ROHDE & SCHWARZ 
LAUNCHES OEM 
SOFTWARE MODULE
ipoque GmbH, a Rohde & Schwarz 
company, launched R&S GSRM, 
an OEM software module for the 
correlation of control and user plane 
within the core of mobile networks 
to resolve data traffic per subscriber. 
This subscriber-level traffic visibility 
empowers vendors of network packet 
brokers and IP probes to enhance their 
solutions with session-aware traffic 
aggregation, filtering and load balanc-
ing capabilities. Additionally, policy 
control, cybersecurity and IP traffic 
management solutions benefit highly 
from mobile subscriber awareness, 
easily integrated as OEM software.

With multiple millions of GPRS 
tunneling protocol (GTP) sessions 
running concurrently across mobile 
networks, GTP session correlation — 
i.e. correlation of user plane and data 
plane traffic — is essential to achieve 
complete mobile subscriber awareness. 
Unless IP probes, network packet 
brokers and other network monitoring 
and management tools are designed 
to perform GTP session correlation, 
they are limited in their capacity to 
analyze subscriber sessions and are 
constrained further by bandwidth and 
throughput limitations.

ENGINEERING

CYSCA UPDATES WEBSITE
Montreal-area design house, Cysca 
Technologies Inc. has unveiled its new-
ly designed website at www.cysca.com.

Through a more user-friendly and 
easier to navigate interface, the com-
pletely redesigned site provides a sim-
plified way of presenting the firm’s 
services and a few of the markets it 
supports. 

PANASONIC UNVEILS 
STRETCHABLE SUBSTRATE
Panasonic Industrial Devices Sales 
Company of America has rolled out 
BEYOLEX, a new thermoset stretch-
able film for printed electronics. The 
material is based on a proprietary 
non-silicone thermoset polymer 
chemistry developed by Panasonic 
researchers.

BEYOLEX provides softness, 
conformability, high temperature 
resistance, and ultra-low permanent 
deformation after stretching. The 
stretchable film is 100 microns in 
thickness, delivered on a high tem-
perature Polyethylene naphthalate 
(PEN) carrier for mechanical stability 
during processing and a thin Polyeth-
ylene terephthalate (PET or polyester) 
coversheet for protection. The high 
surface energy of the BEYOLEX sub-
strate makes it compatible with a wide 

variety of functional inks and pastes, 
including screen-printed stretchable 
silver composite pastes; sintered metal 
pastes; and liquid metals like eutectic 
Indium Gallium alloys.

DISTYS TEAM TO DELIVER 
SNAPEDA MODELS
Leading global distributors Master 
Electronics and Onlinecomponents.
com – announced the release of mil-
lions of SnapEDA computer-aided de-
sign (CAD) models on their respective 
platforms.

SnapEDA has helped millions of 
professional engineers worldwide ac-
celerate designs via its CAD models, 
which are now available for direct, 
free download to users via the Master 
Electronics and OnlineComponents.
com websites.

To get started, engineers simply 
search for the part they need on the 
aforementioned websites. They’ll 
then see a link to open the SnapEDA 
Viewer, where they can examine and 
interact with the CAD models, such as 
by rotating the 3D models to see the 
form factor, or hovering over pins to 
see relevant details. The models can 
then be downloaded directly to more 
than 15 pcb design tool formats.

CAD models from 
SnapEDA are 
available for free 
from leading 
distributors.

http://www.dynamicsourcemfg.com
http://www.cysca.com
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Flat Pack Laser
Low Profile; Easy Mounting; Alignment Laser

Laser Head Rotates and Tilts for Exact Alignment

Visit our website, request a catalog, or give us a 
phone call for additional information

BEA Lasers New Quartz Window E²L 
Alignment Laser for Extreme Environments!

                                                                                                           

                                                                           (847) 238-1420 
                                                                                       

                     www.bealasers.com

 

BEA’s lens offers a quartz 
 glass barrier to anything you 

can expose it to!

BEA Lasers New Quartz Window E²L 
Alignment Laser for Extreme Environments!

                                                                                                           

                                                                           (847) 238-1420 
                                                                                       

                     www.bealasers.com

 

BEA’s lens offers a quartz 
 glass barrier to anything you 

can expose it to!

(847) 238-1420
www.bealasers.com

 

 

 

 

 

 

 

 

 

 

 

 

1400 Howard Street 
Elk Grove Village, IL 60007 

Phone:  847.238.1420 
www.bealasers.com 

The “FLAT PACK” Laser from BEA 
Lasers 

1.93” (L) x 1.26” (W) x 0.88” (H) 
Aluminum Housing 

Red or Green: Dot or Line Pattern 
Power Supply Included 

 

New  

Product
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BlockMaster’s  
HP-ATA-90 Series   

Deadfront Type Terminal Block 

www.BLOCKMASTER.com 
847-956-1680 

600 Volts / 90 Amps     2-12 Poles 
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Container-Free North American  
& International Cords!

®

®

www.interpower.com

Interpower® North American and  
international cords are ready to use  
right out of the box—and free from  
                          shipping-container  
                          slowdowns!
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(847) 956-1920
www.TUSAINC.com

PANEL MOUNT
BEEPERS & BUZZERS

In Stock!  Competitive Prices!  Free Samples!
IP65 RoHS  High Audio / Lighted Output!
Listen to Our Product Selection Online!
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The UniStrip 2300 
stripping machine strips 
wires ranging in size 
from 32 – 10 AWG and 
jacketed cables up to 0.22“
in diameter. It’s fully 
programmable and doesn’t 
require any mechanical adjustments when 
processing different wire sizes and types. The 
first in its class, this innovative machine combines 
precision mechanics, short cycle times, and user-
friendliness for increased productivity.

Strip Wire and Jacketed 
Cables with Ease

schleuniger.com | 905.827.1166

EPT_SchleunigerPS_ShowGuide21.indd   1 2021-03-19   11:47 AM

- Compact and lightweight for 1-phase applications
- Vertical THT package with small PCB footprint
- Ferrite or nanocrystalline core

schurter.com/dkiv-1

Current-compensated choke

DKIV-1
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TO ADVERTISE in an upcoming issue of EP&T, 
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Prefer reading 
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TEARDOWN

iPhone 13 Pro Teardown
BY IFIXIT

These findings are from iFixit, the open source 
repair guide. The popular online site teaches 
people how to fix just about any electronic 
device, and sells the parts and tools to make it 

possible. For this teardown, the engineers at iFixit tackle the 
iPhone 13 Pro smartphone. The iPhone 13 might look like an 
incremental update from the outside, but we’ve got a feeling 
there’s more lurking beneath the surface. Let’s spelunk a bit 
deeper into the iPhone 13 Pro to see what secrets we can 
uncover.

What’s Inside
While the regular 
and mini get some 
of the cool new 
tech for this 
generation, the 
iPhone 13 Pro gets it 
all. Here’s what’s on 
the menu:

A15 Bionic SoC with 
a 5 core GPU, 
6-core CPU, and 16 
core Neural Engine

6.1-inch (2532 × 
1170 pixels) Super 
Retina XDR OLED 
display with 
ProMotion

12MP triple camera 
system with an 
ultra-wide angle 
(ƒ/1.8), wide angle 
(ƒ/1.5), and 3x 
telephoto (ƒ/2.8) 
cameras, plus a 
LiDAR module.

6GB of RAM and 
128GB of storage

Sub-6GHz 5G, 
4x4 MIMO LTE, 
2x2 MIMO 802.11ax 
Wi-Fi 6, 
Bluetooth 5.0, 
Ultra Wideband, 
& NFC

MagSafe 15W 
wireless charging

IP68 rating

These findings are from iFixit, a wiki-based site that teaches people how to fix almost any electronic device. Anyone can create a repair 
manual for a device or edit the existing guides to improve them. iFixit empowers individuals to share their technical knowledge and teach the 

rest of the world how to fix their stuff. 
https://canada.ifixit.com

Fig 1. The display comes off first, like opening a book. 
Inside, we spot some surprises, such as the digitizer and 
display cables seem to have joined forces. The upper sensor 
cable is off on its own near the top.

Fig 2. Here we discover the LiDAR module glancing 
suspiciously at the hefty camera trifecta. This year’s Pro 
camera arrangement looks the same and beefier than the 12 
Pro’s array. 

Fig 3 The layered logic board is even smaller this year, and 
unfortunately the SIM card reader is now baked onto the 
board. 

Fig 4. Up top we find the relocated earpiece speaker, with a 
little snoot that lives between the front-facing camera & Face 
ID hardware. It connects to a channel that directs sound out 
the top of the display.

Fig 5 
The dot projector has moved from the edge to the center of 
the camera, but it also holds the flood illuminator, previously 
a part of the display—and a necessary component of Face ID.

https://canada.ifixit.com


THE LARGEST SELECTION OF 
RACK MOUNT ACCESSORIES
Hammond has over 20 million dollars of in-stock inventory
and over 16,000 unique product skus to choose from. 

See the full list of accessories at www.hammondmfg.com
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North American &  
International  Cords Soar 

Past Shipping Containers

®

®

• Value-added Options such as length, color, labeling & packaging
• No Minimum Order Requirements
• Blanket & Scheduled Orders 
• “Live” Customer Service (7 a.m.—6 p.m. CST)

• Value-added Options such as length, color, labeling & packaging
• No Minimum Order Requirements
• Blanket & Scheduled Orders 
• “Live” Customer Service (7 a.m.—6 p.m. CST)

Interpower® manufactures reliable state-of-the-art electrical 
cords & cord sets for global markets. These cords are made 
in the U.S.A., and come with Same Day Shipping if in stock. 
Interpower can help you design for global markets providing the 
end user with the correct connections to the local mains power 
supply. 

Our molded North American and International cords and cord sets are 
made in Lamoni and Oskaloosa, Iowa. Unlike cords manufactured 
in Asia, Interpower manufactures and ships straight from America’s 
heartland. Our cords don’t take extended cruises in shipping 
containers, or find themselves stuck on sweltering seaport docks—why 
should yours?

All Interpower cords and components are manufactured in accordance 
with Interpower’s product quality plan: hipot testing, continuity testing, 
ground testing, and inspections after each process. They are ready to 
use right out of the box. 

Interpower® manufactures reliable state-of-the-art electrical 
cords & cord sets for global markets. These cords are made 
in the U.S.A., and come with Same Day Shipping if in stock. 
Interpower can help you design for global markets providing the 
end user with the correct connections to the local mains power 
supply. 

Our molded North American and International cords and cord sets are 
made in Lamoni and Oskaloosa, Iowa. Unlike cords manufactured 
in Asia, Interpower manufactures and ships straight from America’s 
heartland. Our cords don’t take extended cruises in shipping 
containers, or find themselves stuck on sweltering seaport docks—why 
should yours?

All Interpower cords and components are manufactured in accordance 
with Interpower’s product quality plan: hipot testing, continuity testing, 
ground testing, and inspections after each process. They are ready to 
use right out of the box. 
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