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State of the medical devices landscape and how it will
impact healthcare.
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WHO WE ARE

ne technology market
intelligence platform.

CB Insights software lets you predict, discuss,

and communicate emerging technology trends
using data in ways that are beyond human
cognition. We are a leader in the Expert Automation
& Augmentation Software (EAAS) space.
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TRUSTED BY THE WORLD'S LEADING COMPANIES
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"We use CB Insights to find emerging trends
and interesting companies that might signal a shift in
technology or require us to reallocate resources.”

@ Beti Cung, Corporate Strategy, Microsoft

B® Microsoft
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About CB Insights Councils
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Invitation-only
membership network

Membership is strictly by
invitation only

COUNCILS

For leaders driving
innovation & growth in
their organizations

Cross-industry membership
of senior leaders from
corporate strategy,
innovation, venture,
MR&A, digital strategy
and technology
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Curated peer-
level groups

Membership is limited to
SVPs, EVPs, presidents
and C-level executives

from companies with S1

billion in revenue or more

Access to innovators
& big thinkers

We augment experience-
based insights by bringing in
and connecting you with
entrepreneurs, venture
capitalists, academics and
big thinkers who provide
front-line perspectives and
frameworks you can use to
navigate the growth
challenges you face
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Next Councils Session

Curriculum
£\ « Research: analyzing competitor strategy

« Master class: business social graphs

March 6-7, 2018 - Case studies:

New York, NY o Insights from a hyperscale business

o Digitization amidst high regulation

COUNCILS * CBINSIGHTS



EMAIL
APPLY FOR community@cbinsights.com

COUNCILS
VISIT
MEMBERSHIP WwWWw.events.cbinsights.com/councils
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ABOUT THE ANALYST

Ja Lee

&E CBINSIGHTS

Intelligence Analyst
@ja_lee2 | jlee@cbinsights.com

Ja Lee is an intelligence analyst at CB Insights, where she produces data-driven
analysis and research reports on startup, venture capital, and emerging tech
trends across the biotechnology and medical device space.

Prior to joining the intelligence team at CB Insights, Ja worked at Children’s
National Medical Center conducting clinical research. She is a graduate of the
University of North Carolina at Chapel Hill with a degree in Biology and received
her Master’s degree in Physiology from North Carolina State University.
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DEFINING MEDICAL DEVICES

What is a medical device?

&E CBINSIGHTS
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Simply, a medical
device is an
Instrument or

p a r't Of a n Medical devices range from simple tongue depressors and bedpans to complex programmable pacemakers with
micro-chip technology and laser surgical devices. In addition, medical devices include in vitro diagnostic products,

FDA’s medical device definition

Medical Device Definition

such as general purpose lab equipment, reagents, and test kits, which may include monoclonal antibody

| n St r U m e nt to technology. Certain electronic radiation emitting products
{IMedicalDevices/DeviceRegulationandGuidance/Overview/ClassifyYourDevice/ucm051504.htm) with

. medical application and claims meet the definition of medical device. Examples include diagnostic ultrasound
d | a g n O S e t re at products, x-ray machines and medical lasers. If a product is labeled, promoted or used in a manner that meets the
) ) following definition in section 201({h) of the Federal Food Drug & Cosmetic (FD&C) Act it will be regulated by the

O r p reve nt premarketing and postmarketing regulatory controls. A device is: i
. » "an instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, or other similar or related
dlsease article, including a component part, or accessory which is:

1. recognized in the official National Formulary, or the United States Pharmacopoeia, or any supplement to
them,

2. intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or
prevention of disease, in man or other animals, or

3. intended to affect the structure or any function of the body of man or other animals, and which does not
achieve its primary intended purposes through chemical action within or on the body of man or other
animals and

which does not achieve its primary intended purposes through chemical action within or on the body of man or
other animals and which is not dependent upon being metabolized for the achievement of its primary intended
purposes. The term "device" does not include software functions excluded pursuant to section 520(0).

&E CBINSIGHTS




FDA classification of devices

Based on amount of risk to patients

CLASS 1 CLASS 2
Low risk Moderate risk
510(k) clearance

&S CBINSIGHTS oA cov.uk

CLASS 3
High risk
510(k) clearance

Not sold to consumers

15


https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM263366.pdf
https://www.gov.uk/government/publications/medical-devices-software-applications-apps

DEFINING MEDICAL DEVICES

When is a mobile app a medical device?

Case-by-case approach

4 ° A @ Sensor or lead connected to mobile platform
& “
= @ Sensor to measure limb movements or EEG data during sleep
| —

@ Measure blood oxygen & glucose

@ Analyze images of skin lesions using algorithms

&E CBINSIGHTS 16



DEFINING MEDICAL DEVICES

What is not a med device?
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Pharmaceuticals Electronic medical

Education tools
records

Billing/patient
satisfaction software
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THESE INNOVATIVE TECHNOLOGIES ARE SHAPING THE INDUSTRY.

Not your mother's medical devices.

*FDA cleared

“Robotic pill” Artificial heart in the Apple Heart

Seizure-detecting making Study app
wearable

&E CBINSIGHTS 18



FUNDING IN MEDICAL DEVICES

Investment trends

&E CBINSIGHTS

19



Though overall
deal activity
declined, 2017
saw record
funding to
medical device
startups.

&E CBINSIGHTS

=I Medical device funding reaches record amount
W 2013-2017

2013 2014

mm Disclosed Funding (SM) — Deals

Medical device funding reaches record amount

2017
& CBINSIGHTS




SMART MONEY VC (HEALTHCARE): PORTFOLIO STRENGTH & EXIT HISTORY

Smart money investors bet on medical devices

NEA

New Enterprise Associates

Portfolio focus: Cardiovascular

: J\/\_

&E CBINSIGHTS
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Our medical device
market map
highlights various
categories
including
cardiovascular,
diabetes, and
more.

&E CBINSIGHTS

&= Medical devices market map

Cardiovascular Diagnostics
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ANALYSIS OF EXITS IN MEDICAL DEVICES

EXIt activity

&E CBINSIGHTS
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X1t a CthIty N == %s;l_ig;l?device exits have been decreasing since 2015

medical devices
nas been falling
since 2075.

M&A activity in
2017 saw an all-
time low.

2017
&= CBINSIGHTS
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Medical device incumbents decrease pace of acquisitions.

@Medtronic stryker bc technical

LAST ACQUISITION: LAST ACQUISITION: LAST ACQUISITION:

Company: Legacy

' BE S : , h ;
&IIC‘ Company: BELLCO FINSTRATEKS Company: Instratek L?Hﬁ 1 Medical Imaging
Date: Feb 2016 Date: Sept 2016 LIVEY  ate: Dec 2015

Focus: Hemodialysis, Focus: Minimally
blood purification invasive endoscopic
surgical devices

Focus: Diagnostic
imaging

&S CBINSIGHTS 25



A LOOK AT HOW MEDICAL DEVICE VETERANS ARE REACTING

Corporate partnerships

&E CBINSIGHTS
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NEW PARTNERSHIPS EMERGE

Incumbents partner with new entrants in the space

stryker

&E CBINSIGHTS

27



DIAGNOSTICS COLLABORATIONS

Corporates collaborate on diagnostics devices

A

+ CZ ~~=~ - \""’.
NVIDIA Ll ‘

GE: Medical imaging NVIDIA: Al computing platform \ﬂ

GE Healthcare Revolution Frontier CT

/—"’_\
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https://blogs.nvidia.com/blog/2017/11/26/ai-medical-imaging/

GETTING INTO MEDICAL DEVICES

Tech giants’ activities

&E CBINSIGHTS
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Apple is becoming a one-stop shop for diagnostics

USING IPHONE AND APPLE WATCH AS MONITORING TOOLS

Cardiovascular health has been the
main focus for the tech giant.

No FDA-cleared products...yet.

NEXT MOVES
» The Apple Heart Study app as a med device
 Electrocardiogram (ECG/EKG)

* Involved with the framework around software as a med device

&S CBINSIGHTS 30



APPLE WATCH MOVES BEYOND JUST CARDIOVASCULAR HEALTH

Next up, diabetes — and more diagnostics.

Fig. 58 Fig. 5C

PUBLISHED PATENT: 12/27/17

Apple Watch could detect pre-existing diabetes Wristwearing blood pressure device

with up to 85% accuracy, according to DeepHeart's
latest clinical study.

&E CBINSIGHTS 31



GOOGLE LOOKS AT SHAKING UP THE SPACE, TOO.

Google’s future medical device ambitions

aaaaaaaa

‘.—
=7

ilb'

Patent published on 1/4/18: Patent published on 10/19/17:

Disease detection using optical sensors Automated abdominojugular reflux testing

&S CBINSIGHTS  image: us P10


http://pdfaiw.uspto.gov/.aiw?PageNum=0&docid=20180000355&IDKey=1D7F3A694412&HomeUrl=http://appft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO1%26Sect2%3DHITOFF%26d%3DPG01%26p%3D1%26u%3D/netahtml/PTO/srchnum.html%26r%3D1%26f%3DG%26l%3D50%26s1%3D20180000355%26OS%3D%26RS%3D

DISEASE DETECTION

Google’'s algorithms could diagnose diseases

E EyePACS-1: AUC, 99.1%; 95% CI, 98.8%-99.3%
1004

B — Trained machine learning
il ] | algorithms can detect condition

High-sensitivity operating point

known as diabetic retinopathy,
which is difficult to diagnose.
— Colored dots are 8 ophthalmologists’
20- ] performance in diabetic retinopathy diagnosis.
g R — Black curved line shows Google's algorithm’s
ol ability to diagnose.

1 - Specificity, %

& CB|NS|GHTS Google Research Blog



https://research.googleblog.com/2016/11/deep-learning-for-detection-of-diabetic.html

MEDICAL DEVICES SHAPING HEALTHCARE DELIVERY

New trends in medical devices

&E CBINSIGHTS
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More wearables are poised to enter the market.

DISEASE-SPECIFIC, CONNECTED PLATFORMS

Recent FDA-cleared
device for epilepsy
management uses
machine learning
for seizure
detection.

empatica {»

Funding Investors
$5.24M  Invitalia Ventures

&E CBINSIGHTS

embrace

Your Smartband for Epilepsy
Management

Embrace uses advanced machine learning to identify
convulsive seizures and send alerts to caregivers. It also

provides sleep, rest, and physical activity analysis.

Comes w

mes with a 30-day Free Trial Subscription
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W|t 1 d heaVier B5 Healthcare is the most popular industry for Al investments

emphasis on
software over

hardware, Al-
enabled devices

SALES & CRM

will be better o
positioned in the

EDUCATION

future. o

HARDWARE FOR Al

LEGAL

REGTECH

SOCIAL

PHYSICAL SECURITY

IT, DEV OPS & CLOUD SERVICES
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A CONNECTED HEALTH PLATFORM

Al-powered medical devices see traction

2\
NIt ORING glooko QMgreamed Bsenrrian
WEARABLES empatica 8’ CYRCADIA

- o A\ Qauss @’ BAYLABS

A v
'’ —_
-y £ BUTTERFLY R :
IMAGING Viz.ai ‘.’a!. Network, Inc & SkinVision @ zebra
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Software-as-a-medical-

device (SaMD): FDA’s Guidance on SaMD(12/8/2017)
DEFINITION:
; Not SaMD Independent Review Not SaMD
" . é ®—— Less Important — More Important =»
Software intended to I B — T
be used for one or § SR
more medical : e
2
purposes that -
perform these ’ .
purposes without ; i
i it - A T A _ Shosedyoon
being part of a N N SRS R Pl - L )
hardware medical Definition Statement

. n
d eV | Ce . Figure 13 - Risk Based Approach to Importance of Independent Review

&E CBINSIGHTS



https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM524904.pdf

New types of therapeutics are on the rise

From sensor-embedded pills to new “robotic” pills, these products are changing the way we view
traditional medicine.

“The pill is a
combination
of device and
drug.” —Mir
Imran, founder
& CEO

proteus’ Funding Valuation Rqr“ Funding Valuation
$417.2M  $1.33B $162M

Select investors: Kaiser Permanente Select investors: GV, GeneScience

Ventures, Medtronic, Otsuka Holdings Pharmaceuticals, Shire, Novartis.

&2 CBINSIGHTS b+ 39



https://www.mddionline.com/aint-pill-device-could-replace-needles
https://www.cbinsights.com/i-6974ce5ac660610b44d9b9fed0ff9548
https://www.cbinsights.com/i-59f51fd6937412b7e56ded1ea2470c25
https://www.cbinsights.com/i-b57fac77ca8ccadbcca2335607697701
https://www.cbinsights.com/i-8613985ec49eb8f757ae6439e879bb2a
https://www.cbinsights.com/i-e3075d81dfa968e49353045286ef83ee
https://www.cbinsights.com/i-db26e13993ded091659fb06a0700b8b4
https://www.cbinsights.com/i-7fe3d16a83f683a0a7f1c029536bebe7

EMERGING TECHNOLOGY IN MEDICAL DEVICES

Forward-looking trends

&E CBINSIGHTS
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PROTECTING PATIENTS' MEDICAL DEVICES FROM CYBER ATTACKS

Cybersecurity solutions will become
necessary as more hacking and
ransomware threats emerge in

healthcare. &’




Medical device cybersecurity concerns rise

woes, cybersecurity risks

April 13th 2017

FDA warns Abbott on heart device battery | Security threat

Medical device makers wake up to cyber

/\

Johnson & Johnson Warns

\

Inerable to Hacking, —r— Cybersecurity spending priorities not
i era
Insulin Pump Vuin

keeping pace with emerging tech

August 1+, 2017 FINANCIAL TIMES

-

January 26%, 2018 TTRRTTNSTSY T JTRR
October 41, 2016 3%, NBC NEWi

-
—

_— —

&S CBINSIGHTS

Medical devices Pose secyrit
mghtmare, researcherg say

February 18t 2018
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Medical cybersecurity startups are cropping up
MEDI

Funding

$5.35M

Medigate develops a technology
platform that protects networked
patients’ medical devices from
cyberattacks.

Select investors

Blumberg Capital and YL
Ventures

SIMILAR COMPANIES

medcrypt CYLERA % SENRIO Q =

$1 05M $1 25M S1 70M DISCOVERY, IDENTIFICATION & THREAT DETECTION ATTACK PREVENTION
VISIBILITY

&S CBINSIGHTS  Medical device cybersecurity startups 43


https://www.cbinsights.com/i-7a68443f5c80d181c42967cd71612af1
https://www.cbinsights.com/i-94ef7214c4a90790186e255304f8fd1f

KEEPING PACE WITH INNOVATIVE TECHNOLOGY

Regulators move to encourage
medical device innovation.

=
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And it's off to a good start.

Congress delays medical device
tax for two years

|

January 22, 2018
2 LA ooy

New Steps t ili

0 Facilitate Benefici
: ) n
Medical Device Innovation ehcta

ADMINISTRATION

Cert workshops give

FDA's first Pre-
chance 0 talk

industry and agency a

2018 e
pebuary 12018 ol T August 297, 2017

President Trump signs OTC HeaW

U.S. FOOD & DRUG

-

Act into law
(ISII
ﬁ/

V

to create a Cent
February 15%, 2018

FDA’s Scott Gottlieb wants to use funding boost
er of Excellence on Digital Health

FierceHealthcare
/

| —
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NEW COLLABORATION

TECH

FDA establishes digital health pre-cert pilot program

PHARMA
s

SCIENCE/HEALTHCARE

%W"%&W \_Ierily T
Pimsuncg

o I R
“;; u-.

TTTTTTTTTTTT

Big agenda item: Software-as-a-Medical-Device (SaMD)
&2 CBINSIGHTS
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3D PRINTING WILL CHANGE MEDICINE

"We are already seeing the beginning of this evolution as hospitals
and academic centers use their own 3D printers to create
innovative dental implants, replacement knee joints, and

experimental heart valves and bone implants for use in clinical
studies... 3D printing is certain to alter the daily practice of
medicine.’

pJY U.S. FOOD & DRUG

ADMINISTRATION

Scott Gottlieb, M.D,
Commissioner, U.S. Food and Drug Agency (FDA)

— &S CBINSIGHTS
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ARTIFICIAL ORGANS IN LIEU OF TRADITIONAL ONES

3-D bioprinting for organs

& Prellis Biologics' goal is to print a patient- O e ,
PRELLIS  spacific organ with an estimated 2-4 month b)alcl.||=s4n BioLife4D's hydrogel technology to make
patient-specific heart organs.

BIOLOGICS

building life with ight LM E line.

Funding: $2.05M Funding: Equity crowdfunding status

&E CBINSIGHTS



Questions?

Twitter: @ja_lee2

jlee@cbinsights.com

&E CBINSIGHTS
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WHERE IS ALL THIS DATA FROM?

The CB Insights platform has the
underlying data included in this report

CLICK HERE TO SIGN UP FOR FREE
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https://app.cbinsights.com/signup?utm_source=slide&utm_campaign=med-devices_2018-02
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