@ AliraHealth

’7Robotic—Assisted Surgery (RAS)
in Orthopedic Procedures:
A 2024 Review

IN COLLABORATION WITH

Vo
MassMEDIC

HHHHHHHHHHHHHHHHHHHH

January 2024




Disclaimer

This material including, without limitation, the statistical information herein, is provided for informational
purposes only. Nothing in this material should be viewed as tax, investment, legal, or other form of advice, and
may not be relied on in making an investment or any other decision.

> This material is based in part on information from third-party sources that Alira Health believes to be reliable,
but which has not been independently verified by Alira Health. For this reason, Alira Health does not represent
that the information is accurate or complete.

> This material contains forward-looking statements based on information available at the time it was prepared
and on certain assumptions as to future events made by Alira Health in good faith which future events are
inherently uncertain and which assumptions may ultimately prove to have been inaccurate.

> Alira Health makes no representations or warranties, either expressed or implied, as to the accuracy of the
information in this material.

> Any reliance the reader of this material chooses to place on this material is a matter of the reader’s sole
judgment and at the reader’s sole risk.

> The reader of this material should obtain relevant and specific professional advice before making any
investment decision.

> Nothing relating to the material should be construed as a solicitation, offer, or recommendation to acquire or
dispose of any investment or to engage in any other transaction.

> In no event will Alira Health be liable for any direct, indirect, incidental, or consequential damages arising out
of the use of, or reliance on, the information included in this material.

> Unless otherwise explicitly stated, this material is copyrighted by Alira Health, irrespective of whether a
copyright symbol and statement is present.

> This material is not to be quoted in whole or in part or otherwise referred to in any public releases, nor is it
to be filed with any governmental agency or other person or entity, without the prior written consent of Alira
Health.

> All trademarks are acknowledged.

The information in this report is updated as of December 2023.




About This Report

Objective

This report aims at providing to strategic and financial investors a comprehensive overview of the orthopedic
RAS market landscape in the United States (US) and Western Europe (Italy, France, Germany, Spain, and
the United Kingdom (UK)), encompassing all relevant dimensions, i.e., clinical, commercial and competitive,
market access, and data generation.

Structure

Based on ten interviews conducted by Alira Health in 2023 with clinicians, complemented by a quantitative
survey of a broader group of clinicians, we investigate the rationale behind the penetration of robotics that
we observe in orthopedics as well as the differential adoption that emerges across market segments,
bringing relevant examples from clinical practice.

Beyond the clinical angle, we deep dive into other factors that are known to impact adoption and commercial
success of current and upcoming technologies, including evidence and data generation, competitive landscape
and pipeline, available sales and business models, and deal activity.

Finally, we shed light on the clinical and competitive trends and dynamics that are expected to shape the
orthopedic RAS market in the coming years and on the landscape outlook.

Methodology

Qualitative Voice of Customer: Conducted ten qualitative interviews targeting orthopedic surgeons with
five+ years of experience in orthopedic surgery who regularly use RAS to test current and future adoption
drivers.

Quantitative Voice of Customer: Ran 50+ quantitative surveys targeting orthopedic surgeons, both users
and non-users of RAS, to strengthen the insights from qualitative interviews.

Market Analysis: Conducted a thorough analysis of publicly available information and proprietary
data sources to provide an overview of the current and expected RAS landscape. Analyzed mergers and
acquisitions (M&A) and funding deals, investigating competition across key geographies and the latest
acquisitions by established players.




Key Intelligence Questions

Objective

> What is the general orthopedic context in which RAS plays today?
> What does RAS adoption look like today and how it has evolved in recent years?

> What are the key trends that currently impact RAS utilization in orthopedics?

Demand Side

> What key unmet needs in orthopedics are addressed by RAS today?

> What are the key perceived benefits of using RAS in orthopedics? How is this influencing RAS adoption in
specific orthopedic applications over others?

> What barriers have historically limited the adoption of RAS? Is that changing and if so, how?

> What does the reimbursement landscape look like? Is it impacting adoption?

Offering Side

> Who are the key competitors and players in the current RAS space? What are their key success factors and
lessons learned?

> How does the pipeline look and how is it expected to transform the market?

> What are the most common business and sales models in RAS? Are they expected to change and if so, how?

> What are the current deals and trends? What is the appetite for investment in the market?

Outlook

> How is the RAS market expected to evolve in the next three to five years?
> What is required to lead the RAS market today?

> What are the future trends and technologies that are expected to drive the market evolution in the future?
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1. Key Takeaways



Key Takeaways: Orthopedic RAS Market Analysis
and Outlook

1. The orthopedic RAS sector is experiencing significant growth (+10% CAGR 2023-2028), which is expected
to continue in the mid-term. Nevertheless, it is essential to acknowledge the enduring obstacles related to
cost and setup duration. Such challenges drive the industry’s demand for more cost-efficient and usable
solutions to fully realize the potential of this promising technology.

2. The utilization of RAS in orthopedics is supported by clinical evidence, showcasing its significant
benefits in terms of enhanced precision and improved surgical planning. These advantages directly translate
into superior clinical outcomes, amplifying the transformative impact of RAS in orthopedic procedures.

3. The orthopedic RAS market is characterized by a handful of dominant players (Stryker, Zimmer Biomet,
Medtronic, and Smith+Nephew hold over 88% of the total market share) who secure their leadership by
offering comprehensive solutions encompassing the surgical platform, implantables, and consumables.
Thisintegrated approach not only streamlines the orthopedic workflow but also establishes a competitive
advantage, ensuring these key players remain at the forefront of the industry.

4.The financial landscape for surgical robotics companies in orthopedics continues to exhibit robust activity,
with more than $1 billion raised since 2016. Leading industry stakeholders are strategically reinforcing their
market presence through targeted acquisitions. This dynamic context highlights the sector’s dedication to
innovation and growth, heralding promising advancements in orthopedic RAS.

5. As the evidence base for orthopedic RAS develops, national and hospital-level Health Technology
Assessments (HTAs) will become increasingly common. Strong clinical and economic evidence may be a
driver for more widespread adoption of orthopedic RAS.

Source: Alira Health Analysis.




2. Introduction to
Orthopedic RAS



Orthopedic Surgery at a Glance

Orthopedic surgeries are procedures focused on addressing conditions or injuries affecting the musculoskeletal system.

Orthopedic Surgery Segments

Orthopedic surgeries can be classified into knee, hip, spine, extremities and trauma, and other surgeries.

) < Knee and Hip: Healthy function and mobility of the hip and knee are dependent upon the
jg' ( presence of soft tissue such as cartilage, which cushions the bones to help them glide together
%?7 K\ \ smoothly. Orthopedic surgeries of the hip and knee involve the diagnosis and treatment of
il pain and/or stiffness caused by arthritis, trauma, deformity, or other conditions.
.~ Spine: The spine segment of the orthopedics market includes instruments, implants, Kits,
A and surgical assistance systems (e.g., robotics and navigation) to treat injuries, deformities,
- congenital spine disorders, and other pathologies of the spine.

Extremities and Trauma: Extremities procedures can be divided into upper and lower

extremities:
> Upper extremities include shoulder, elbow, wrist, fingers, and hand.
> Lower extremities include ankle, foot, and toes.

Orthopedic Devices Market, US and EU4+UK ($B)

The orthopedics devices

market is forecasted to reach
Orthobiologics $35 billion in 2028. »

34,95

31,04
Spinal Surgery | JOint reconstruction

Joint Reconstruction surgeries are expected to
make up 41% of all orthopedic
surgeries in 2023, while spinal
surgeries are expected to 2023e 2024e 2025e 2026e 2027e 2028¢
make up 22%.

Key Players in Orthopedic Surgery
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Source: Global Data; Alira Health Analysis.




The Role of RAS in Orthopedics

Robotics have revolutionized the field of orthopedic surgery. This technology offers numerous benefits, including
improved range of motion for patients, faster recovery dafter joint replacement surgery, and enhanced outcomes for
musculoskeletal procedures.

Clinical Applications of Orthopedic RAS

Various orthopedic procedures can be performed with the assistance of robotic technology, including:

> Knee Surgeries: Computer-assisted robotic arms are employed in knee replacement surgeries, enabling

improved precision and reducing errors. These robotic systems can cut fractions of a millimeter and
provide resistance or stop if the cut exceeds predetermined boundaries.

> Total Hip Replacements: Robotic surgery in hip procedures allows for smaller incisions, minimizing
damage to surrounding healthy tissue. Studies have demonstrated improved accuracy in orthopedic
implant placement, reduced bleeding, and reduced post-operative pain with RAS.

> Spine Surgeries: In spine surgeries, robotics are commonly used for precise pedicle screw placement.
Studies have shown favorable outcomes, including reduced exposure to radiation, shorter hospital stays,
and higher precision compared to freehand techniques.

> Bone Implants: Robots offer advantages in achieving better bone-implant contact surfaces, resulting in
reduced fixation time and improved implant stability. Unlike traditional methods, robots can cut complex
freeform surfaces instead of being limited to planar cuts.

RAS Platforms for Hard-Tissue Procedures

Orthopedic RAS platforms and navigation systems can be classified into three types:

Bone Cutting Screw Placement Passive Leg Support

)
= L

-
-

S -
i et
1 -
g .
e o

Source: D. Shanahan, “The State of Robotic Orthopedic Surgery in 2023“; Alira Health Analysis.
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Main Barriers for Orthopedic RAS

The cost related to RAS is the most widely identified barrier in the market by orthopedic surgeons, followed by the
required learning curve and longer set-up time.

Top three barriers identified by the proportion of surveyed orthopedic surgeons:’

52% 50%

Significant Learning Longer Set-up
Curve Time

78%

High Platform
Purchasing Cost

(11
(Robots are extremely expensive and cost a lot to the hospital, but that is changing.” )

Chief of Orthopedic Surgery, US

(11
The learning curve with a new robotic system is quite steep. You have to shift your thinking from focusing
on the angles to concentrating on numbers, specifically the measurements and data provided by the robot.”

Consultant Knee Surgeon, Italy

(1
RAS is used 20-30% of the time, but set-up adds a half an hour to the operation time. This is the biggest
problem with the platforms currently. Reducing set-up time will be key to increased usage.”

V

Consultant Orthopedic Surgeon, Germany

1. Survey of 50 respondents across EU4+UK and the US. The percentages reflect the proportion of surveyed orthopedic surgeons responding to the question "Which of the following do
you find to be the greatest barriers within the orthopedics Robotics Assisted Surgery landscape?” with eight multiple-choice answers.
Source: Primary Research; Alira Health Analysis.
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Main Benefits of Orthopedic RAS

Increased precision, better planning, and better clinical outcomes are the most valued benefits driving the
adoption of orthopedic RAS.

Top three benefits identified by the proportion of surveyed orthopedic surgeons:’

o
74% 69% 50%
Increased Precision Better Clinical

Better Planning Outcomes

The technology is getting more interest from and use by surgeons. RAS has become more accurate than
when we first started to hear about it ten-plus years ago.”

V

Professor and Chief of Orthopedic Spine Surgery, US

({1
Being able to predict how the cuts will be and based on that, predict the final result, allows me to make a
better plan, and then decide whether to proceed with that plan or make changes. Is there a better driver?”

Consultant Knee Surgeon, Italy

(11
Value depends on the experience of the surgeon. This type of robotic platform helps the less experienced
surgeons have better results.”

Director of Hip Unit, Spain

1. Survey of 50 respondents across EU4+UK and the US. The percentages reflect the proportion of surveyed orthopedic surgeons responding to the question "What do you like about using
RAS for your orthopedic surgeries?” with six multiple-choice answers.
Source: Primary Research; Alira Health Analysis.
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Orthopedic RAS Market Overview

Orthopedic surgery procedures have seen a steady increase in recent years, and RAS is mostly present in knee
replacement, hip replacement, and spinal fusion procedures.

US AND EU4+UK Orthopedic Procedures (M) 2015-2022

s255%k — - 309 “
o202 29.9

G?‘ OV ] Orthopedic Bone Cement and
CP‘ 28.7 S° Casting Material Procedures
/ © Orthobiologic Procedures
27.2 271 Arthroscopy Procedures
26 6
Knee Reconstruction Procedures
Trauma Fixation Procedures

Shoulder Replacement Procedures ~0,7%

2015 2016 2017 2018 2019 2020 2021 2022

5%

1.6M
Orthopedic RAS procedures performed in 2022

A US and EU4+UK orthopedic procedures
by type of procedure in 2022

Orthopedic RAS Procedures

Knee Hip Spinal Shoulder Foot and Ankle
Replacement Replacement Surgery Replacement Surgery
Current Level
of Surgeon Training L 00 00 L ® 0O
Current Level of
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Usage or Offering

> The global orthopedic RAS systems market was valued at $1.2B in 2021 and is expected to grow at a CAGR of
~12% from 2018 to 2030, to reach $6.52B in 2030.

> Hospitals are the largest setting for orthopedic RAS, while ambulatory surgical centers (ASCs) are the fastest-
growing market and are expected to have a significant impact on the overall volume in the future.

> North America is the leading region in the orthopedic RAS market, due to its advanced healthcare
infrastructure and aging population. It represents 40% of market share in 2020 and is expected to
maintain its supremacy throughout the forecast period.

> The orthopedic RAS market is characterized by intense competition. Key players are actively implementing
different growth strategies, including continuous innovations and technological advancements, to maintain
a competitive edge, expand their product offerings, and sustain their position in the market.

Source: GlobalData; Bonezone; Bain & Company; Strategic Market Research.
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Orthopedic RAS Trends

The shift to ambulatory care, increased level of competition, and increased cost of raw materials are driving
pricing pressures for manufacturers. On the other hand, data collection and integration helps advance surgical
techniques and decision-making.

Shift to Ambulatory Care | Impact on Future Outlook: @ @ @ @ Veryhigh

> Driven by COVID-19, the regulatory environment, and reimbursement policies, more orthopedic procedures are being performed in ASCs.

> The Centers for Medicare and Medicaid Services in the US has removed some orthopedic procedures, including complex spine and joint
replacement surgeries, from the inpatient-only list, prompting patients and surgeons to seek better healthcare options.

> Accordingly, manufacturers such as Stryker are focused on optimizing outcomes in ASCs by creating smaller and remotely controlled

orthopedic instruments.

Increased Competition Impact on Future Outlook: @ @ @ O High

> The orthopedic RAS market has become highly competitive in recent years.

> Key players such as Stryker, Medtronic, Smith and Nephew, and Johnson & Johnson have entered the market with their proprietary
orthopedic surgical robots.

> The recent merger between Globus Medical and NuVasive may create a new giant in the industry.

> China's orthopedic RAS sector is expected to grow following the heavy funding (+$420M) between 2021 and Q1 2023, which is
expected to continue to increase.

Pricing Pressure Impact on Future Outlook: @ @ @ @ Veryhigh

> The orthopedic medical device market is facing an increase in costs of raw material and transportation.

> Orthopedic manufacturers with commoditized portfolios have limited pricing power and struggle to increase prices due to loss of
market share to competition.

> In addition, some companies are unable to increase prices due to existing contracts, leading to margin erosion.

> The pricing pressure is expected to continue in 2023, with no clear resolution in sight for the orthopedic industry.

Data Collection and |ntegrati0n Impact on Future Outlook: @ @ O O Moderate

> Roboticsystems are able to capture a significant amount of data and companies plan to integrate it into their technology ecosystems
and artificial intelligence (Al) programs.

> By collecting pre-operative data, intraoperative data, and real-world evidence (RWE), and by conducting thorough analysis,
surgeons can extract actionable clinical insights that enhance and inform care decisions.

Source: Orthopedic Design and Technology; ECHEMI; Bonezone; Alira Health Analysis.
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Orthopedic RAS Usage at a Glance

RAS is best established in knee replacement procedures, followed by hip replacement and spinal fusion, and its
usage is expected to increase significantly in the next five years across all procedures.

Proportion of RAS according to surveyed orthopedic surgeons:’

40.6% 30.5% 24.4%

of Current Knee of Current Hip of Current Spinal
Replacement Replacement Fusion Procedures
Procedures Use RAS Procedures Use RAS Use RAS

Proportion of RAS procedures expected in five years:

30.5%

of spinal fusion

37.7%

of hip replacement
procedures expected procedures expected
to use RAS in five to use RAS in five
years years

52.2%

of knee replacement
procedures expected

to use RAS in five
years

1. Survey of 50 respondents across EU4+UK and the US. For the first line of percentages, these reflect the average proportion of orthopedic RAS cases, calculated from orthopedic surgeon
responses to the question: “Out of the number of orthopedic surgery cases mentioned above, which is the percentage of Knee Replacement Surgeries, Hip Replacement surgeries, and
Spinal Fusion surgeries that use Robotic Assisted Surgery (RAS)?". For the second line of percentages, these reflect the estimated average proportion of orthopedic surgery cases that

will use RAS, calculated from orthopedic surgeon completing the following statement: “By what percentage are you expecting the usage of RAS in Knee/Hip/Spinal Fusion procedure to
increase in the next five years?” | Source: Primary Research; Alira Health Analysis.
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FREQUENCY OFRASUSE @ @ @

Orthopedic RAS in Knee Replacement:
Current Usage and Outlook

Knee replacement RAS procedures have various benefits compared to traditional surgeries, including better patient outcomes
and satisfaction. The high levels of training required might limit surgeons from adapting to the technology.

Knee Arthroplasty Procedure

1. Incision and Kneecap Displacement: The surgeon makes a cut down the front of the knee and moves
\ the kneecap to the side to access the knee joint behind it.

2. Removal of Damaged Ends: The surgeon cuts away the damaged ends of the shin bone and thigh bone.

3. Implantation of New Joint Parts: New parts made of metal and plastic are fitted over the ends of

both bones to create the new joint. In some cases, the back of the kneecap may also be replaced with a
| new part.
N

4. Repositioning of Kneecap: The surgeon puts the kneecap back into place.

5. Closure and Dressing: The surgeon closes the incision on the knee using stitches or clips and covers it with a dressing
and bandage.

6. Recovery and Pain Management: After the operation, the patient stays in a recovery room until they are fully awake,
where they may be given medications to help with the pain.

Traditional Knee Arthroplasty: Robot-Assisted Knee Arthroplasty:
> Surgeon analyzes x-ray images to interpret the size > The robotic platform analyzes CT scans of the bones,
and shape of the shin and thigh bones. allowing for more accurate interpretations.
> Surgeon uses surgical instruments to manually cut > A robotic arm assists in making precise bone cuts,
the bones based on the interpretation of the x-ray guided though a computer.
images. .
> The surgeon still performs the surgery and makes
> Surgeon manually positions the implant. all decisions regarding implant size and placement.

Drivers and Restraints in RAS Knee Replacement

Increased precision: RAS knee replacement is more precise in DRIVERS Intraoperative cost: The robot's high cost makes it
cutting the bone and placing the implant than traditional less likely to be accessible to smaller hospitals.

knee surgery.
Longer surgery time: The robotics platform

Better patient outcomes: RAS has improved long-term function of sometimes causes longer durations due to

the knee joint, reduced risk of injury, and enabled smaller incisions. pre-operative planning.

Patient satisfaction: RAS knee surgery allows patients to have a Training required: Surgeons are required to become
more natural feeling and faster recovery time. educated on the robotic technology.

Lower long-term costs: RAS is associated with fewer Risks and complications: RAS has an increased risk
complications, implant longevity, and earlier hospital discharge. RESTRAINTS  of pin infection and bone shaft fracture.

Source: NHS; Ortholnfo; JP St Mar, E.L Goh, “The current Star of Robotics in total Knee Arthroplasty,” 2021; AY Saber, “Robotic-Assisted Total Knee Arthroplasty,” 2022; C. Nogalo, et al.,
“Complications and downsides of the robotic total knee arthroplasty: a systematic review,” 2022; Alira Health Analysis.
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Orthopedic RAS in Knee Replacement:
Soft Tissue Balancing

Soft tissue balancing involves the adjustment of ligament tension surrounding the knee joint, aiming to achieve optimal
stability and alignment of the implant, which can be more precisely executed with RAS.

Soft Tissue Balancing

Soft tissue balancing is the process of adjusting the tension of the ligaments around
the knee joint to achieve a stable and well-aligned implant.

Traditional Soft Tissue Balancing: Robot-Assisted Soft Tissue Balancing:

> Surgeon-Defined Assessment: The surgeon ma- > The latest advancements in robotic
nually applies stress on the knee and determines the technology enable the evaluation of soft
balance of collateral ligament tension by visual and tissue tension across the entire range
tactile assessment of the medial and lateral openings. of knee movement, giving surgeons

immediate and factual data to
complement their subjective efforts
in achieving ligamentous balance. This
balance of ligaments directly affects the
distribution of forces on the inner and
outer areas of the knee.

> Gap-Balancer: A gap-balancer is used to open the
knee joint space to measure the difference between
the medial and lateral compartments.

> Both traditional methods are poor predictors of
knee balance and are subject to human error.

Quotes From Interviews
€6

An advantage of using robotics is the intraoperative planning of the platform. You can also look at the ligament
tension and then you adjust that if it's not working...”

Chief of Orthopedic and Sport Surgery, Germany V
(11

| use conventional methods for soft tissue balancing. Robotics are of benefit to the inexperienced user, or the low
volume surgeon. The robot can tell them if the gap is tighter on one side and if there is overall alignment.”

Associate Professor of Medicine, US V
(11

The robot provides objective feedback for soft tissue balancing, so you can precisely place the implants. I'm using
kinematic alignment principles, and | can really match the implant to the patient's anatomy.”

Chief of Orthopedic Surgery, US V

Source: R. Zhao, et al., “Accuracy of soft tissue balancing in total knee arthroplasty using surgeon-defined assessment versus a gap-balancer or electronic sensor,” 2021; FE Ayeni, et al.,
“Incidence of soft tissue releases in robotic assisted cementless TKA with mechanical alignment and flexion gap balancing,” 2023; Primary Research; Alira Health Analysis.
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FREQUENCY OFRASUSE @ @ O

Orthopedic RAS in Hip Replacement:

Current Usage and Outlook

Robotics-assisted hip replacement procedures are more costly and require a longer duration compared to conventional hip
procedures. The main driver for adoption remains patient demand backed by higher satisfaction and a natural feeling joint.

Hip Arthroplasty Procedure

1. Incision: The surgeon makes an incision either behind (posterior), in front (anterior), or on the side

(lateral) of the hip.

2. Removal of Damaged Ends: The surgeon removes diseased and damaged bone and cartilage, leaving

healthy bone intact.

3. Implantation of the Replacement Socket: The surgeon implants the replacement socket into the pelvic
bone. The socket is usually made of metal or ceramic and is fixed into the pelvis with or without cement.

4. Insertion of a Metal Stem: The surgeon inserts a metal stem into the top of the thighbone, which is

then secured with or without cement.

5. Ball Placement: The surgeon places a ball on top of the stem that fits into the socket.

6. Closure and Dressing: The surgeon closes the incision on the hi

Traditional Hip Arthroplasty:

> The surgeon makes a 10-12 inch incision on the side,
detaching muscles to expose and dislocate the hip.

> The surgeon removes the damaged socket's cartilage
and replaces it with a metal socket, and holds it in
place with screws or cement.

> The surgeon inserts the spacer.

p and covers it with a dressing and bandage.

Robot-Assisted Hip Arthroplasty:

> RAS allows for minimal incisions of three to six
inches using the posterior, lateral, or anterolateral
approach.

> The implants used are the same as those for
traditional hip replacement. However, robots are
used to prepare the socket and femur and to place
the implants properly.

Drivers and Restraints in RAS Hip Replacement

Minimally invasive surgery: RAS allows for minimal invasion
which requires less recovery time and causes less muscle DRIVERS
damage.

Natural feeling joint: RAS reduces weight-loading issues
on the spine and facilitates a smooth return to pre-surgery
routines.

Higher patient satisfaction: In addition to the natural
feeling post-surgery, patients appreciate the efficiency of the
procedure that comes with RAS.

Higher cost: RAS costs more than conventional
surgery in hip arthroplasty.

Longer surgery time: RAS requires longer duration in
the operating room due to the pre-operation process,
setup, and registration.

Need for pin placement: RAS in hip replacement
requires holes to be drilled into the bone for pin
placement.

Higher risk of infection: RAS in hip arthroplasty

Increased precision: RAS accuracy in hip replacement allows RESTRAINTS is associated with higher risk of infection due to

for less complications and preservation of healthy bone.

iatrogenic fractures through the pinholes.

Source: Ortholnfo; N. Kort, “Clinical and surgical outcomes of robot-assisted versus conventional total hip arthroplasty,” 2021; Primary Interviews, Alira Health Analysis.
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Orthopedic RAS in Hip Replacement:
Acetabular Cup Placement

RAS increases the precision of acetabular cup placement. However, the lack of clinical benefits, higher costs, and longer
surgical time compared to traditional acetabular cap placement do not support its usage in most cases.

Acetabular Cup Placement

Acetabular cup placement is the process of placing the acetabular component in total hip arthroplasty,
with the goal of matching the implant’s range of motion to the native hip's range of motion.

Traditional Acetabular Cup Placement: Robot-Assisted Acetabular Cup Placement:

> The acetabular cup is placed using patient-specific > The robotic system can help in planning the
anatomical landmarks, such as the transverse component to component position, and
acetabular ligament, the anterior pelvic plane, and can also provide feedback and guidance for
the posterior pelvic plane. accuracy.

> Theacetabular cupis aligned in the desired position > The area is either reamed manually by the
of abduction and anteversion prior to impacting and surgeon or by the robotic arm. The implant
final seating of the cup. If a change in cup position is is placed while the robot helps maintain the
needed, the implant should be removed completely component within two to three degrees of
and reoriented prior to reseating. the planned position.

Quotes From Interviews

With RAS, you're getting your landmarks and you're seeing them on a screen, so you have in real time a little bit more
precise abduction and inclination of that cup. So, you already know in real time exactly what you're doing..”

Chief of Orthopedic and Sport Surgery, Germany V
(11

The robotic system takes 15 minutes longer and even costs more than traditional hip arthroplasty. The safe zone for
the component placement is bigger in the hip than in the knee.”

Chief of Orthopedic and Sport Surgery, Germany V
(11

The problem is the back, if your back is not flexible you have a problem with dislocation, but with the new software
you can choose carefully the functional orientation of the cap.”

Director of Hip Unit, Spain v

Source: KN Kunce, et al., “Comparison of Surgical Time, Short-term Adverse Events, and Implant Placement Accuracy Between Manual, Robotic-assisted, and Computer-navigated Total Hip
Arthroplasty,” 2022; EKC Bullock, et al., “Robotics in Total Hip Arthroplasty: Current Concepts,” 2022; G Meermans, et al., “Cup placement in primary total hip arthroplasty,” 2022; Alira Health Analysis.
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FREQUENCY OFRASUSE @ O O

Orthopedic RAS in Spinal Fusion:
Current Usage and Outlook

Performing spinal fusion RAS eliminates staff radiation and improves accuracy, but lacks real-time feedback due to the absence
of fluoroscopy and has high procedural costs.

Spinal Fusion Procedure

1. Incision: The surgeon makes an incision in the skin over the affected area of the spine.

© wipmushy b

2. Exposure: The surgeon uses retractors to hold the muscles and soft tissues aside so that they can see the spine.

-

N

3. Removal of bone or tissue: If necessary, the surgeon removes bone or tissue that is pressing on the spinal
cord or nerves.

4. Fusion: The surgeon may fuse two or more vertebrae together using bone grafts or metal screws and rods.

s
o)
\ Y
Y 5. Stabilization: The surgeon may use metal plates or rods to stabilize the spine.
< & Closure: The surgeon closes the incision with sutures or staples.
S

7. Recovery: After surgery, the patient is monitored in a recovery room until they are awake and alert enough to

go home.
Traditional Spinal Fusion: Robot-Assisted Spinal Fusion:
> The surgeon uses fluoroscopic images to navigate in > Pre-operative CT scans are taken for planning.
real time through the patient’'s body and perform the
surgery. > The surgeon uses a computer console to control
a robotic arm that holds surgical instruments and
performs the surgery with greater precision and
accuracy.
Drivers and Restraints in Spinal RAS
No radiation exposure to staff: Conventional No Real-Time Feedback: Spinal RAS does not allow for
spinal fusion uses fluoroscopy, which exposes DRIVERS real-time imaging as with fluoroscopy.

everyone in the operating room (OR) to radiation. ) ) ) o
High Cost: RAS lumbar fusion was associated with higher

Less physical stress on surgeon: Conventional inpatient costs despite equivalent length of stay.

surgery requires manual labor for screw placement. o . ) ]
Lack Of Clinical Studies: Well-designed studies are

Higher level of safety: For residents in training, needed to compare clinical outcomes in traditional
spinal RAS is safer than conventional surgery. versus spinal RAS.

Improved accuracy: Spinal RAS has seen an Adverse Events: Patients who underwent RAS
improvement in accuracy of pedicle screw RESTRAINTS  lumbar fusion were more likely to have a diagnosis
placement. of spondylolisthesis.

Source: European Spine Journal, Robotic assistance in lumbar fusion surgery: trends and patterns from 2016-2019; 1. Alluri RK, Avrumova F, Sivaganesan A, Vaishnav AS, Lebl DR, Qureshi
SA. Overview of Robotic Technology in Spine Surgery; Alira Health Analysis.
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Orthopedic RAS in Spinal Fusion:
Pedicle Screw Placement

Robotic assistance in the pedicle screw process allows for greater accuracy and faster operation time, reducing the patient’s
risk of injury and length of stay at the hospital.

Pedicle Screw Placement

Pedicle screws are used to connect two consecutive intervertebral
segments. The screws are placed on the left and right pedicles of the
vertebrae to be fused and then connected using two rods on each side.

Traditional Pedicle Screw Placement: Robot-Assisted Pedicle Screw Placement:

> The freehand technique for pedicle screw > The robotic device serves as a semiactive
placement involves several steps: hole surgical assistive tool, expanding the surgeon’s
preparation, palpation, hole tapping, re- capabilities rather than replacing them. It provides
palpation, and screw insertion. Traditionally, aversatile set of tools to enhance patient treatment.
the freehand technique is performed using
manual tools such as a gearshift, manual tap, > The combination of preoperative planning software
and screwdriver. and a robotic device improves the placement

of pedicle screws, particularly in patients with

> However, there is a recent trend towards complex anatomies. This enhances the feasibility,
using power tools due to concerns about accuracy, and efficiency of the procedure.
patient injuries and radiation exposure.

Quotes From Interviews

(11
(I don't think the robotic addition will help an experienced surgeon have a better screw placement... Not in 2023.” )

Professor and Chief of Orthopedic Spine Surgery, US l/
(11

If I saw a clinical benefit in using robotics in spinal fusion, | would use it in all my cases. Today, | see a 5% benefit,
which equals the number of cases | use it on.”

Professor and Chief of Orthopedic Spine Surgery, US l/

(11
(The robotic footprint is not bigger than a fluoroscope, so | don't think it's really as bad as it was ten years ago.” )

Professor and Chief of Orthopedic Spine Surgery, US l/

Source: IH Lieberman, et al., “Robotic-Assisted Pedicle Screw Placement During Spine Surgery,” 2020; C Faldini, et al., “Power-assisted pedicle screws placement,” 2021; F Yong, et al., “Accuracy of
pedicle screw placement comparing robot-assisted technology and the free-hand with fluoroscopy-guided method in spine surgery,” 2018; Alira Health Analysis.
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Orthopedic RAS Procurement Decision Criteria
and Key Stakeholders

Robotic surgery is a high-cost, high-risk specialty which requires a multi-stakeholder decision process. A range of
clinical and economic factors influence procurement decisions, many of which are captured in HTAs.

Procurement decisions for RAS systems require a wide range of criteria that are often considered at different levels by

a variety of different stakeholder groups. At the national level, HTAs are used to assess the clinical and economic evidence
for the system. There are many variables that are specific to each hospital, however, and therefore Hospital-Based HTA
groups and Value Analysis Committees (VACs) are required. These groups are not always in place, and in these cases, the
procurement decision is less structured and may vary widely. Hospital management and finance teams also consider other
criteria that are not included in HTAs.

Decision Criteria Decision Makers

Increase in patient quality of life (QoL) National HTA bodies

Decrease in hospital length of stay (LoS) National, regional and local payers
Cost-effectiveness or other health Clinical experts

economic analysis Health economists

Hospital-Based HTAs and/or VACs are
made up of various staff:

> Increase in patient QoL > Medical staff members
Hospital- > Decrease in hospital LoS > Administration staff members
Based >  Cost-effectiveness or other health > Purchasing staff members
economic analysis Risk |
> isk mitigation specialists
HTA/VAC > Safety and efficacy data
> Nursing staff members
> Maintenance, servicing and upgrades
> Finance staff members
> Supply chain specialists
> Product trial/comparison with other
competitive products in terms of clinical
outcomes, precision and ease of use for .
> Hospital management
surgeons.
) - e
Non-HTA > Source of funding: local government, Hospital finance
Criteria hospital budget or third party > Procurement teams
> Compatibility with third-party > Clinical leaders
instruments

> Contractual terms
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Procurement Process: Differences Between Orthopedic
RAS and Soft-Tissue RAS

Key decision-making criteria in orthopedic RAS may differ from soft-tissue RAS, due to the current lack of evidence
in orthopedics and differences in the market. Clinician preference may play a greater role but this may change as
more evidence becomes available.

The first commercially available RAS systems were used in soft-tissue surgeries, but it is important not to
assume that procurement processes and decisions will be the same in orthopedic RAS.

Soft Tissue

The soft-tissue robotic surgery market was initially dominated by Intuitive Surgical and their da Vinci robotic
platforms, with newer players such as Medtronic, Johnson & Johnson, and CMR Surgical entering the space in more
recent years.

>

>

Key clinical staff generally identify the need for a robotic platform in the first instance.

The requirements for a robotic system and other considerations such as additional staff,
training, etc. are scoped.

Often, a tendering process is used, where robotic platform manufacturers pitch to a
multi-stakeholder committee.

A business case is then built and may include information on the current state of play,
expected case numbers for each type of surgery, current wait lists and waiting times for
surgeries, and expected cost and revenue data.

Financing for robotic platforms varies greatly depending on the healthcare system,
geography, and whether it is in public or private care.

Financing decisions, however, such as whether to purchase the robot outright or through
a leasing model, are usually made by hospital management without clinical input.

Orthopedics

5-Step Process —

Identify Need

Scope Requirements

Tender

Business Case

Implementation

The orthopedic RAS market has a number of key players and robotic platforms often correspond to specific
orthopedic implants.

The current evidence base There is a wider range of

Q for orthopedic RAS is not @ pricing models used in the &
as strong as in soft-tissue market, as well as a wider
surgery. range of payment/sales

models (see page 48).

Surgeon preference for

a particular implant may
currently be a major factor in
the procurement process for
orthopedic robotic platforms.

Procurement decisions may differ from soft-tissue surgery at this stage, but this may change as the evidence
base develops.

NB: These insights were gathered from several real-world examples of building a RAS service, both from scratch and the
redesign of an existing service.

Source: Cleveland Clinic London.
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Value-Based Healthcare (VHBC) and
Procurement (VBP) in RAS

HTA and VBHC both have a role to play in orthopedic RAS.

What are VBHC and VBP and How Might They Be Implemented in Orthopedics RAS?

> Traditional procurement is still the vast majority of procurement globally, including in RAS.
0 The focus is on the upfront purchase price, which can be high for RAS.

> VBHC is a healthcare delivery model in which providers are paid based on patient health outcomes.

> VBP is a procurement system, based on the principles of VBHC, that awards a supplier’s contract on the basis
of what matters to patients and care providers, aiming to reduce the total cost of care delivery.

> InVBP, the price of a technology depends on the outcomes it brings to the patient and the healthcare system,
and the cost savings it can bring. To engage in VBP, comparative evidence on these outcomes are needed.

> VBP is implemented in many healthcare systems and may be a relevant model for RAS adoption, but further
clinical outcomes will be required.

> Both attempt to define value with > VBHC focuses more on the entire

a relationship between outcomes patient pathway, which makes it more

and costs: a common language. conducive to medical technologies such
Key as RAS.

» Both utilize a benchmark or compa-
rator to determine improvement/
benefit.

Similarities

> HTA focuses on economic benefit,
while VBHC focuses on TDABC
(accounting) benefit, which aligns more
to procurement decisions, particularly
for high-cost technologies like RAS.

Key

> Bothconsidervalue domains beyond Differences

“economics” or “accounting.”

> Both attempt to reduce variation in Between HTA » VBHC implementation is driven more
care. and VBHC by providers and payers. HTA is more
government- or policy-related (although

» Both involve multi-stakeholder col- o )
this is changing, e.g., Wales, France).

laborative dialogues.

> VBHCis more clearly structured around
medical conditions instead of specific
technologies or interventions, making
it more relevant for multi-indication
technologies like RAS.

1. Time-driven activity-based costing.
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HTAs in Orthopedic RAS: At a Glance

Over 100 HTAs have been published on soft-tissue RAS to date, however, only one HTA has been published
on an orthopedic RAS to date. It is likely that this will change in coming years; this may affect the adoption
landscape significantly.

ﬂ @@4}. HTAs Completed on Soft-Tissue RAS ﬂ @ HTAs Published in Canada Alone
The first HTA on RAS was completed Canada leads the way in the number of HTA
in 2004. reports published.
25,{1’, Countries ﬂ HTA Completed on Orthopedic RAS
At least 25 countries have published HTA Only one published HTA on orthopedic RAS
reports on RAS. was identified.

The many HTAs on soft-tissue RAS are often used in procurement decisions. While only one HTA on orthopedic
RAS has taken place to date, this is likely to change in coming years, which may have a significant effect on the
adoption landscape.

Key Learnings From HTAs on Soft-Tissue Robotics for Orthopedics

Many HTAs of soft-tissue robotic surgery concluded that evidence was insufficient and utilized varying economic
modelling techniques, leading to a lack of consensus on recommendations for adoption. Orthopedics may see
similar trends.

1. Evidence on long-term outcomes is lacking

Lack of long-term mortality, morbidity, and patient-reported outcomes.

2. The quality and quantity of evidence needed to arrive at firm conclusions is often insufficient:
> Randomized control trials (RCTs) are usually prioritized, even when methodologically weak

> RWE and observational studies are often deprioritized

> Heterogeneity of studies makes pooling of data difficult

> Differences in endpoints and lack of standardization

3. Differences in learning curve and staff competency between studies can make conclusions
difficult to draw

4. Differences in cost-modeling methodology have led to a wide range of ICERs

a

Time horizons, procedure volumes, and sources of effectiveness data (RCT vs. observational vs.
pooled, etc.) vary greatly.

DR G

HTA: Health Technology Assessment. Source: Alira Health Analysis.
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HTA and Data Generation Maturity in Orthopedic RAS:
Current Examples

The Liguria region of Italy published the only HTA on an orthopedic robotic system to date. Two Rapid Reviews
and a Horizon Scanning report have also been published in Canada. Further HTAs are expected as the evidence

base develops.

Location

Title

Procedure

Informations

Conclusions

Italy

1+

Canada

i1+

Canada

Robotic arm
assisted surgery
in Orthopedics:
a Health
Technology
Assessment
evaluation in
Liguria Region'

CADTH Horizon
Scan - Robotic
Surgical Systems
for Orthopedics?

CADTH - Rapid
Reviews on
Robotic Hip
and Knee
Arthroplasty?*

Partial and
Total Knee
Arthroplasty
using Stryker
Mako

Knee and Hip
Arthroplasties
and Spinal
Surgeries

Knee and Hip
Arthroplasties

A regional
database was used to
assess Ligurian data
on hospitalizations
and length of stay.

14 papers
were identified, three
were included in the
assessment.

All systems
given regulatory
clearance in Canada
and the US.

26 studies
were included across
the two rapid reviews,
covering a variety
of orthopedic RAS
systems.

There is not enough
evidence available on
either clinical or cost-
effectiveness.

Recommended
adoption should be
limited to use in a
research context.

Shorter hospital stays
and lower surgery
revisions rates could
contribute to making
orthopedic RAS cost-
effective options.
However, evidence is
still limited at this stage.

No consensus in
evidence indicating
robotic-assisted knee
arthroplasty provides
superior clinical
effectiveness compared
to conventional
techniques. Further
rigorous research
must be done to
address this topic.

1. Sparacino, A. et al. (2020) "Robotic Arm Assisted Surgery in Orthopedics: A Health Technology Assessment Evaluation in Liguria region,” 2020 IEEE 20th Mediterranean Electrotechnical
Conference (MELECON) [Preprint]. doi:10.1109/melecon48756.2020.9140624. .
2. View of Robotic Surgical Systems for Orthopedics: Canadian Journal of Health Technologies (2022) View of Robotic Surgical Systems for Orthopedics | Canadian Journal of Health
Technologies. Available at: https://canjhealthtechnol.ca/index.php/cjht/article/view/EH0108/1015 (Accessed: 27 September 2023).
3. Robotic-assisted surgical systems for knee arthroplasty (2022) - CADTH. Available at: https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1411%20Robotic-Assisted%20Knee%20
Arthroplasty.pdf (Accessed: 27 September 2023).
4. Robotic-Assisted Surgical Systems for HIP Arthroplasty (2022) - CADTH. Available at: https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1412-Robotic-Assisted%20Surgical%20
Systems%20for%20Hip%20Arthroplasty.pdf (Accessed: 27 September 2023).
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https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1411%20Robotic-Assisted%20Knee%20Arthroplasty.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1411%20Robotic-Assisted%20Knee%20Arthroplasty.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1412-Robotic-Assisted%20Surgical%20Systems%20for%20Hip%20Arthroplasty.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2022/RC1412-Robotic-Assisted%20Surgical%20Systems%20for%20Hip%20Arthroplasty.pdf

Best Practices for HTAs on RAS

Alira Health collaborated with Health Technology Assessment International (HTAi) to develop best
practices for HTAs on RAS. An expert panel developed seven consensus statements. The panel agreed that
these recommendations were relevant for all therapeutic areas, including orthopedic surgery.

HTAi Expert Panel

HTAI
MEDICAL DEVICES
INTEREST GROUP

A global multi-stakeholder panel of 15 experts was assembled under the HTAI
Medical Devices Interest Group to develop recommendations for the assessment
of robotic surgical platforms.

“Best Practice Considerations on the Assessment of Robotic-Assisted Surgical Systems: Results from an International
Consensus Expert Panel” was published in the International Journal of Technology Assessment in Healthcare.

Seven Consensus Statements were generated:

1. Given the complexity in assessing the clinical effectiveness of robotic ecosystems in practice, RWE should be
considered for inclusion in HTAs.

2. In addition to outcomes measuring clinical effectiveness (such as disease-free survival and positive surgical
margin), outcomes reflecting the patient and clinician perspective should also be considered by HTAs.

3. HTAs on RAS should take differences in clinician competency into account and where possible correct for
learning curve effects.

4. National-level HTAs on RAS should consider robotic ecosystems on an (established) multi-therapeutic area
basis, reflecting the procedural capabilities of the platform. The operating costs should be apportioned
according to procedure volume and considering all established procedures that the platform can undertake.

5. The time horizon when building a value framework for a robotic platform should consider the clinical
outcome and the level of decision maker (i.e., national vs. local).

6. Multi-procedure cost analysis would more accurately model the cost-effectiveness of a robotic system in
practice and therefore, methodological work is needed to develop these approaches.

7. The value of the entire robotic ecosystem should be considered by HTAs conducted on RAS.

Read the full article here.

Erskine J, Abrishami P, Charter R, Cicchetti A, Culbertson R, Faria E, Hiatt JC, Khan J, Maddern G, Patel A, Rha KH, Shah P, Sooriakumaran P, Tackett S, Turchetti G, Chalkidou A. "Best practice
considerations on the assessment of robotic assisted surgical systems: results from an international consensus expert panel.” Int ] Technol Assess Health Care. 2023 Jun 5;39(1):e39. doi:
10.1017/50266462323000314. PMID: 37272397.
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https://www.cambridge.org/core/journals/international-journal-of-technology-assessment-in-health-care/article/best-practice-considerations-on-the-assessment-of-robotic-assisted-surgical-systems-results-from-an-international-consensus-expert-panel/2185BE828B82FD72184663AEDF8DDFAB
https://www.cambridge.org/core/journals/international-journal-of-technology-assessment-in-health-care/article/best-practice-considerations-on-the-assessment-of-robotic-assisted-surgical-systems-results-from-an-international-consensus-expert-panel/2185BE828B82FD72184663AEDF8DDFAB
https://www.cambridge.org/core/journals/international-journal-of-technology-assessment-in-health-care/article/best-practice-considerations-on-the-assessment-of-robotic-assisted-surgical-systems-results-from-an-international-consensus-expert-panel/2185BE828B82FD72184663AEDF8DDFAB
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Introduction to the Orthopedic RAS
Competitive Landscape

Competitive Landscape at a Glance

The field of orthopedic RAS is highly competitive, with companies at various stages of development working
to improve orthopedic procedures. In this crowded ecosystem, players range from emerging startups to
established industry giants.

> A few companies have emerged as cutting-edge pioneers, specializing in developing innovative bone-
cutting technologies. Their innovations guarantee high accuracy, minimized invasiveness, and accelerated
post-operative healing, highlighting a commitment to pioneering patient outcomes.

\Y%

At the same time, other players focused on screw installation solutions, prioritizing precision and
dependability, which are set to improve the implantation of orthopedic devices.

\%

There is a significant and increasingly relevant presence of Asia and Pacific (APAC) companies that are
actively developing robotic platforms, mainly targeting Eastern markets.

\%

The majority of players in the commercial stage are commercializing closed platforms, restricting the use
of their proprietary consumables in conjunction with their robotic systems.

+40 players: Over 40 players at different development stages and for different applications.

+4 dominant players: Stryker, Zimmer Biomet, Medtronic, and Smith+Nephew hold over 88% of
the total market share.

Multiple sales model: At least four different sales models are used to try to secure the highest
possible market share.

& o

o

&
S

Active market: More than $1 billion raised since 2016 with industry stakeholders strategically
reinforcing their market presence through targeted acquisitions.

Source: Alira Health Analysis.
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Current and Upcoming Orthopedic RAS Players

The big players in bone cutting include Stryker, Smith+Nephew, Johnson & Johnson, and Zimmer Biomet; in screw
placement, the big players are Medtronic, Brainlab, and Globus/Nuvasive. On a pre-market level, bone cutting
displays more innovation than screw placement.

Bone Cutting Screw Placement

Stage o . . . Multi-
ge of Knee Hip Dental Spine Pelvis .
Product Specialty
|
1 HURWA — odec S
FDA H neocis Medtronic cuReo
Clearance/ @MicroPort Corin BS?b-Pf—!Fh | TR e @ PoinNT Oeermn
THIAK . mage « coentirororis @ ZMVER BONET
Approval soreres @ZIMMER BIOMET Nawgatlon # BRAINLAB (Q SroRYS
5 §
ous C orAs =wro TINAVI| X E#i
Regulatory orthoke TINAVII XS | TINAVII X8
Approval LTLRE =
Clinical N P DX
. P= N/ CYBER SURGERY RF?OSBsg_?_/I
Trials & GANYMED LONGWELL
), SpipeGuard
%) monogram neCuard
In Deve- % & caenrosonics 47
caira | o K
lopment '\ ) OLEM GALEN ROBOTICS
N\ amplitude CYBERDONTICS MASMEC Gt
Takeaways

> In bone cutting, leading companies such as Stryker, Zimmer Biomet, Smith+Nephew and Johnson & Johnson
(DePuy), and Cori have developed a robotic platform that can be used for both knee and hip arthroplasties.

> Inscrew placement, spinal surgery is the main focus as many companies have developed robotic platforms
targeting this indication.

> Outside of the US, Chinese manufacturers are leading the manufacturing of orthopedic robotic systems.

> Tinavi has developed a surgical orthopedic robot that can be utilized in a variety of orthopedic procedures,
including spine, pelvis, femoral neck, shoulder, ankle, and hand.

1.Federal Drug Administration; 2. Outside of the US.
Source: Pitchbook; Corporate Websites; Alira Health Analysis.
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Deep Dive Into Market Leaders: Medtronic’s Mazor X

The Mazor X System is a robotic guidance system that allows for pre-operative or intra-operative planning. It is
indicated for precise positioning of surgical instruments or spinal implants during general spinal surgery.

Medtronic Mazor X at a Glance M/\ZO R

> Main product: The Mazor X System brings advanced technologies into spinal surgery, including real-time
vision, pre- and intra-operative planning, optimal implant trajectory and navigation, and 3-D analytics.

> RAS System: Semi-Active > Input: CT + Mapping
> Implant: Brand-Restricted > Mapping and Execution: Robotic Arm
> Clinical Applications: Spinal Surgery > Planning: Pre-Operative/Intra-Operative

The workstation includes a large touch-screen control
panel, system hardware components, and storage for the
robotic guidance system.

The guidance system is made up of a table-mounted robotic
arm, ensuring a small OR footprint, a control panel in the
sterile area, and navigation camera with a full suite of
navigation instruments.

@ Imaging capabilities provide a processing and conversion
of 2-D fluoroscopic projections from standard C-Arms into
volumetric 3-D image.

Key Selling Proposition

Current value proposition: The Mazor X Stealth system revolutionizes spine surgery by offering surgeons
real-time feedback and visual assessment, empowering them to achieve optimal instrument positioning
and screw placement. With advanced features like customizable implant selection, precise trajectory planning,
and comprehensive 3D analytics, Mazor X enables pre-operative and intra-operative planning, facilitating
construct optimization and ensuring a predictable surgical procedure.

> Guidance Precision: The guidance system provides the surgeon with real-time feedback and visual assessment
of instrument positioning.

> Navigation Visibility: Real-time visualization of the surgical field in multiple planes and angles allows for
optimal trajectory alignment.

> Screw Placement Accuracy: Mazor X shows a significant reduction in time spent placing screws with up to
100% accuracy.

> Planning Predictability: Customizable implant selection, optimal implant trajectories and 3D analytics allow
for pre-operative or intra-operative planning.

Profile based on publicly available data.
Source: Company website and investors’ reports; Global Data (2020), Alira Health Analysis.
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Deep Dive Into Market Leaders: Stryker's MAKO

The Mako Surgical System is a semi-active robot that provides pre-operative planning and intra-operative
navigation for both knee and hip replacement surgeries using haptic technology for accuracy control.

Stryker MAKO Smartrobotics at a Glance MQO

> Main product: Mako SmartRobotics combines three key components, 3D CT-based planning, AccuStopTM haptic
technology and insightful data analytics, into one platform which shows better outcomes for total hip, total knee,
and partial knee patients.

> RAS System: Semi-Active > Input: CT + Mapping > Planning: Pre-Operative
> Implant: Brand-Restricted > Mapping: Handheld Probe > Execution: Robotic Arm

> Clinical Applications: Knee and Hip Surgery

@ Mako SmartRobotics's 3D CT based planning enables surgeons to visualize soft
tissue laxities and adjust the placement of implants to achieve the final posi-
tion before cuts. AccuStop™ haptic technology guides the surgeons to cut preci-
sely the area they've planned.

@ Insightful Data Analytics helps create, analyze and track a scorecard of patient
management parameters, such as surgical time, turnover time, complications,
and readmissions. The analytic program also drives patient engagement at their
episode of care and automatically collects patient-reported outcomes for
tracking patient progress.

Key Selling Proposition

Current value proposition: Utilizing advanced 3D CT-based planning software, Mako SmartRobotics technology empowers
surgeons with detailed anatomical insights, enabling personalized joint replacement surgical plans. Mako's AccuSmart
technology facilitates intricate cuts and procedures that surpass human capabilities, while also minimizing unnecessary
incisions, resulting in reduced scarring and tissue damage post-surgery.

> Accuracy: A patient-specific 3D model allows for pre-planning of the surgery which allows for more accurate placement
of the implant.

> Consistency: The robotic arm follows the surgical plan precisely, which helps ensure that each procedure is performed
with the same level of accuracy.

> Time Efficiency: Mako SmartRobotics reduces the number of steps required and the amount of time required for each step.

> Patient Satisfaction: Patients have reported less pain and better function six weeks post-surgery compared to
traditional surgery.
(11
It's based on CT scans so it can reconstruct the structure of the bone both on the knee and at the hip level... And its
mapping system is really good.”

4

Orthopedic Knee Surgeon, Italy
Profile based on publicly available data. Source: Company website and investors’ reports; Global Data (2020), Alira Health Analysis.
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Deep Dive Into Market Leaders: Smith+Nephew’s CORI

The CORI Surgical System is a handheld robotic solution that delivers a smart and efficient knee or hip replacement
surgery. It is one of the most compact, portable, and cost-effective robotic systems on the market today and
requires a very short setup time.

Smith+Nephew CORI at a Glance CO R |

> Main product: The CORI Surgical System is an advanced handheld robotics-assisted platform, comprising a 3D intra-
operative imaging system with a sophisticated robotic sculpting technology, for total and uni-compartmental knee
arthroplasty.

> RAS System: Semi-Active > Input: Imageless Mapping
> Implant: Brand-Restricted > Mapping and Execution: Handheld Probe
> Clinical Applications: Knee and Hip Surgery’ > Planning: Intra-Operative

CORI's advanced tracking system offers a 458% faster refresh rate
compared with its predecessor, the NAVIO Surgical System.

[
I

RLINSIGHTS
More efficient cutting technology with a two-fold increase in
cutting volumes compared with NAVIO Surgical System.

Revision
Knee

- -

Navigation

RI.KNEE Robotics software helps enhance surgeon’s workflow
to increase productivity and usability.

@ The enhanced robotic software solutions, powered by Real
Intelligence technology, offer image-free smart mapping and
allow surgeons to measure, plan and conduct a knee surgery.

—
T
>

Key Selling Proposition

Current value proposition: Smith and Nephew's CORI surgical system provides portability, compactness, and cost-
effectiveness. Its quick setup time and ease of transfer between operating theaters contribute to enhanced patient flow
across surgical units. Powered by Real Intelligence technology, the CORI system utilizes advanced software, smart tools,
and data to enhance surgical insight, optimize care management, and ultimately improve patient outcomes.

> Compact and Portable: Small size and portability allows for transfer and setup in operating rooms.

> Smart-Mapping: Image-free smart mapping and real-time gap assessment are designed to help optimize alignment and
balancing.

> Accuracy: Clinically proven for implant placement, alignment, and bone resection.

> Workflow: Ergonomic handpiece with burr designs delivering twice the cutting volume and faster resection.
(1

It's quite a quite a good system from that size of view because it's not too big, easy to use, and fast... It's really good
and comfortable.”

4

Orthopedic Knee Surgeon, Italy
Profile based on publicly available data.; 1. CORI only provides Navigation software for total hip surgery. Source: Company website and investors' reports; Global Data (2020), Alira Health Analysis.
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Deep Dive Into Market Leaders: Zimmer Biomet’'s ROSA

Zimmer Biomet’s ROSA Robotic Surgical Assistant is designed to help surgeons tailor the placement of knee and
hip implants while allowing for increased accuracy, better implant positioning, and potential better long-term
satisfaction and outcomes.

Zimmer Biomet's ROSA at a Glance RO SA

Knee System

> Main product: The ROSA Knee System by Zimmer Biomet helps specially trained surgeons tailor the
placement of knee implants for the patient.

> RAS System: Semi-Active

> Implant: Brand-Restricted 9= :_)i

@ L“.@ : @mD
'Y

> Clinical Applications: Knee and Hip Surgery

> Input: Imageless or plain film radiograph + mapping —gﬁw
Tt ~
>  Mapping and Execution: Handheld Probe

> Planning: Pre-Operative/Intra-Operative

I ROSA ) @

Surgeon-centered tool providing three different implant

options including Persona, NextGen, and Vanguard. m m

Optional features for soft-tissue balancing and femoral
rotation, with data collection to optimize outcomes, and
adaptable to intra-operative workflow.

Pre-operative planning that reduces instrumentation, 2D x-ray to 3D bone model imaging that is less costly
than CT, and an imageless case option that allows for a flexible workflow.

@ Dynamic tracking to maintain cut plane provided through real-time patient-specific data.
Key Selling Proposition

Current value proposition: The ROSA Knee System leverages pre- and intra-operative data to provide the
surgeon with comprehensive insights about the patient’s distinctive anatomy, which can impact the suitability
of the implant. By utilizing this data for enhanced decision-making, the surgeon can effectively strategize and
execute a personalized surgery tailored to the specific patient requirements.

> Adaptability: Multiple proven Zimmer implants for various techniques, with tools for soft-tissue balancing
and femoral rotation, and real-time range of motion assessment.

> Data-Driven Intelligence: Shorter procedure time reduces the number of fluoroscopic images.

> Accuracy: Enhanced precision and accuracy through real-time alignment validation, target angles, and
resection thickness resulted in fewer outliers.

> Increased Efficiency: Reduced instrumentation through imageless pre-operative planning and 3D bone modelling.

Note: Profile based on publicly available data. Source: Company website and investors' reports; Global Data (2020), Alira Health Analysis.
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Deep Dive Into Innovators: Monogram
Orthopedics’ Monogram

Monogram is a robotic platform that speeds up knee surgery without compromising accuracy. It creates a precise
digital map of the patient and makes the smallest possible incisions for a better surgical experience.

Monogram System at a Glance /})

> Main product: The Monogram platform, composed of pre-operative planning and intra-operative software
and navigated surgical robots with optical tracking equipment and a cutting end-effector, is designed to
decrease surgical time and lower placement cost.

> RAS System: Semi-Active Y
@-. & 4

> Implant: Brand-Restricted /I/ % (3)

> Clinical Applications: Knee Surgery i

\Y%

> Mapping and Execution: Robotic Arm

> Planning: Pre-Operative/Intra-Operative

: // » monogro™
v
@ The CT-based preoperative software identifies the anatomy |
of clinical interest and reconstructs the slices into a 3D model \M

for guidance application.

”l—’"‘
Input: CT + Mapping ;%

Augmented Reality is integrated in robotic workflows, such as the registration of tracking arrays to reduce
surgical time and minimize the risk of failed registration.

@ The surgical robot with seven degrees of freedom executes complex cut paths that are optimized for time.

Key Selling Proposition

Current value proposition: Monogram System provides efficiency, speed, accuracy, and convenience. The
system reduces the need for tool change and patient repositioning and fastens registration of tracking arrays
to increase the speed of robot execution, while keeping the accuracy through a CT-based navigated
system to support better patient outcomes.

> Efficiency: Seven degrees of freedom allows the robot arm to reduce the need for intraoperative tool changes
and minimize patient repositioning.

> Speed: Time for bone registration and preparation for surgery is done in under six minutes.
> Accuracy: CT-based navigated system autonomously cuts with a rotary tool or sagittal saw.

> Convenience: The robot is designed to cut with a sagittal saw or with a rotary tool.

Note: Profile based on publicly available data. Source: Company website and investors' reports; Global Data (2020), Alira Health Analysis.
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Deep Dive Into Innovators: Think Surgical’s TMINI

TMINI™ Miniature Robotic System by Think Surgical is a wireless robotic handpiece that assists surgeons in
performing total knee replacement with an open platform that allows the use of various implants with the robot.

/\

Think Surgical’'s TMINI at a Glance "I""'Ill—ll

> Main product: The TMINI is a miniature robotic system developed by Think Surgical thatincludes a wireless
robotic handpiece that assists surgeons in performing total knee replacement.

> RAS System: Semi-Active

> Implant: Non-Brand-Restricted'

> Clinical Applications: Knee Surgery
> Input: CT + Mapping

> Mapping: Field of View Camera

> Planning: Pre-Operative

> Execution: Handheld Probe

@ A field of view camera placed over the site of the operation that
pairs with the handheld device.

The TMINI allows for a non-disruptive ergonomic integration with
the surgeon'’s workflow.

The TMINI Handheld Device's small form factor and ease of use allows for power and motor torque through
complex electromechanical designs.

Key Selling Proposition

Current value proposition: The TMINI system stands out for its compact size and user-friendly design,
offering a convenient alternative to instruments utilized in knee replacement surgery. Furthermore, Think
Surgical's dedication to an open implant library ensures the ongoing addition of new implant options to the
platform, making it an attractive choice for a wide range of customers who may have previously hesitated about
robotic solutions.

> Miniature Size: TMINI's size makes it portable with wireless connectivity to the platform.
> Open Platform: The platform is compatible with an array of different implants.

> Automatic Pin Placement: The robot follows a 3D surgical plan to automatically locate bone pins along
precisely defined planes.

>  Workflow Integration: TMINI system replaces many of the instruments currently used for knee replacement
surgery and is easy to use.

Profile based on publicly available data; 1. Currently, TMINI is only cleared for use with implants from four manufactures.
Source: Company website and investors’ reports; Global Data (2020), Alira Health Analysis.
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Available Sales Models for Orthopedic RAS Platforms

RAS platforms are sold using various models, the most common being the volume commitment discount that
is achieved once an agreed-on number of cases is reached.

Top four purchasing models identified by the proportion of surveyed orthopedic surgeons:'

33 Revenue-Sharing Model
0 The customers purchase the robotic platform at a reduced price or for free, under the

agreement to purchase additional consumables or services based on the volume generated.

3ﬂ Subscription
0 The customers pay a regular subscription fee to the vendor, which includes

access to the robotic system and additional services.

@@ Outright Purchase
0 The robot is purchased in full for complete ownership.

2@ Pay-per-Use
@ A fee is paid based on the number of surgeries performed using the robotic system.

1. Survey of 50 respondents across EU4+UK and the US. The percentages reflect the proportion of surveyed orthopedic surgeons responding to the question "“When considering a sales
model for RAS, which option do you prefer?” with five multiple-choice answers.
Source: Primary Research; Alira Health Analysis.
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Key Commercial Success Factors in Orthopedic RAS

The five main key commercial success factors identified in orthopedic RAS are: develop key partnerships, build
effective sales and marketing operations, leverage multiple distribution channels, keep prices competitive,
and enhance good brand reputation.

ﬂ Key Partnerships
O Engage with hospitals, healthcare partners, and distributors to expand market reach.

Sales and Marketing

O Engage with healthcare professionals to build awareness, generate demand, and provide training.

O Combine distribution channels to reach key markets and their priority customer segments.

Pricing

3 Distribution Channels

O Maintain competitive prices within an innovation-driven cost structure.

Ensure brand recognition in quality and innovation within the medtech industry.

Source: DCF report; Alira Health Analysis.
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Funding Activities and Trends in Orthopedic RAS

Since 2016, the orthopedic RAS field has raised more than $1 billion worth of capital, driven by heavy
investments from venture capital (VC) and private equity firms.

Disclosed and Completed Capital Raised in Orthopedic Robotics ($M)
2016 to 2023

TINAVI | X B
|

- GEAE
neocs @ ecential robotics
| 353 351 =t
’TH ! I'"II-< THIAK %} monogram
monogram 255
TINAVI| X S8 209 216
_ | : .
" Spineart Fs C’ié oecentn;;wlgrobot\cs
49 35‘ i
[ ] —
2016 2017 2018 2019 2020 2021 2022 2023
Top Funding Deals Between 2022 and 2023
LS . I G )
& ; =\ monogram
CYBERDONTICS -rsl:l l r:IAI-L< o EOCIS GALEN ROBOTICS SONYMER Q g
April 2022 April 2022 September 2022 October 2022 January 2023 May 2023
$14.8M $ 105.4M $40.0M $15.0M $ 38.2M $ 80.0M
Later Stage VC Private Equity Later Stage VC Early-Stage VC Later Stage VC Later Stage VC
(Series A1) Expansion (Series D) (Series A) (Series B) (Series D)
Takeaways

\Y%

The orthopedic RAS market has seen a steady increase in investments in recent years and is expected to
continue to grow.

> In 2020, the highest amount of capital raised was approximately $353M, mainly driven by Neocis’ later
stage VC capital raise of $71.82M in October 2020 and Chinese Tinavi's $71.29M capital raise in July 2020.

> In 2021, $351M were raised, driven by Ecential Robotics' later stage VC capital raise of $121.76 and the early-
stage capital raise of approximately $84.2M by China’s Changmugu.

> Chinese orthopedic RAS players are benefitting from strong funding in the market, which is expected to
continue growing in the near future.

Notes: 1. Monogram IPO’sd on the 18th of May 2023. Source: Pitchbook; Alira Health Analysis.
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Transactions in Orthopedic RAS

In recent years, large players in orthopedic RAS strengthened their offering through inorganic growth, joining
forces with other providers, or acquiring supporting tools for robotic surgery such as imaging and Al solutions.

Acquirer 2016 2017 2018 2019 2020 2021 2022 2023
4 BRAINLAB
O Orthopedic Joint
BLUE BELT TECHNOLOGIES. INC Reconstruction
Business
i Mazor ) Digital Surgery™
Medtronic ) M) gital Surgery
H ORTHGTAXY
stryker Mobius N
Moot ORTHOSENSOR
adec
(@) MMER BIOMET 055'5
LOsoBus KB>Y<MEDICAL AN
s SeaSpine 70 Surgical

/rj'f Merger

Takeaways

> Some ofthelargestplayersin orthopedic RAS have grown in the space through M&A, such as Smith+Nephew's
acquisition of Blue Belt Technologies and Brainlabs’ orthopedic joint reconstruction business, Medtronic’s
acquisition of Mazor Robotics, and Johnson & Johnson's acquisition of Orthotaxy.

> In February 2023, Globus Medical and NuVasive announced an agreement to combine in an all-stock
transaction. The deal values NuVasive at $3.1 billion, with Globus shareholders owning roughly three-fourths
of the newly merged company.

> Alphatec acquired all assets related to the REMI robotic navigation system from Fusion Robotics in April
2023 for a purchase price of $55 million.

Source: Corporate Websites; Fletcher Spaght Inc.; PR Newswire; Orthopedic Design and Technology; Alira Health Analysis.
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Introduction to Orthopedic RAS Trends

Future Trends Overview

In the landscape of orthopedic RAS, three key trends are shaping the market outlook:

APAC market growth: The APAC outlook for orthopedic RAS is characterized by strong expected growth,
with the market expanding significantly due to a commitment to innovation and rising demand for high-
quality healthcare services, particularly from the middle-class population. Notably, companies are vigorously
integrating advanced technologies such as 5G, Al, machine learning algorithms, and augmented reality (AR),
with China spearheading these innovations.

| +45% in three years: The orthopedic RAS market in APAC is expected to surge by 45% over the next
|'|ﬂ three years from the current market size of approximately $50 million.

00, o, Market dominance: In 2023, China and Japan jointly represented an impressive 95% of the orthopedic
[I |].||] RAS market in the APAC region. Projections suggest that by 2030, their combined share will remain
substantial, maintaining a dominant position by accounting for over 90% of the APAC market.

Upgraded product characteristics: The ongoing miniaturization of sensors is reducing the cost of robotic
systems, enabling more affordable solutions. Additionally, specialization is becoming the norm, with
robots tailored for specific orthopedic procedures, especially in the context of minimally invasive surgeries.
Furthermore, the focus on collaboration is driving the development of robots with remotely controlled
features, facilitating the involvement of multiple consultants in orthopedic procedures.

VR&AR: AR and virtual reality (VR) are revolutionizing the medical field by providing immersive and risk-free
platforms that enhance surgical performance, patient outcomes, and surgical technique.

@ VR&AR into OR: VR and AR technologies are becoming integral to orthopedic RAS, lowering the learning
curve and increasing the comfort for surgeons.

Source: Alira Heath Analysis.
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Orthopedic RAS Trends: APAC Market Growth

The APAC orthopedic RAS market expansion is powered by innovative and cost-effective Chinese companies.
VBHC and less invasive procedures drive growth, while limited surgeon training and lack of reimbursement may
hinder adoption.

CAGR 21-26: 9.6% O China CAGR '21-26: 9.5%
MZ 155 175

e B 50 56 64 O Japan 111 o 120 N 136
T O India 2% 1
50% Overall o
2021 2022 2023 2024 2025 2026 2021 2022 2023 2024 2025 2026
APAC Orthopedic Surgical Systems Market APAC Orthopedic Surgical Systems Market
Value Trends (21 - 26, $M) Volume Trends (21 - ‘26, # Systems)

Insights From Market Value and Volume Trends

> The orthopedic market size for China, Japan, and India currently amounts to ~ $50M and is expected to rise by 45%
over the next three years.

> China and Japan, on aggregate, comprise almost 95% of the total 2023 APAC market size.

> The systems volume is expected to grow with a similar trend over the time horizon; China’s relatively higher share is
explained by a lower selling price than Japan.

Market Dynamics in APAC Countries

> The robotic surgery market is experiencing a substantial expansion in major APAC countries, mainly
driven by a commitment to innovation and growing demand for high-quality healthcare services from
the middle class.

> Companies are focused on making surgical robots more flexible, adaptable, and affordable by incorporating
advanced technologies such as 5G, Al, machine learning algorithms, and AR; China is at the forefront of
innovation in the area.

> Chineselocal orthopedic RAS manufacturers are steadily increasing their presence in the market, leveraging
aggressive pricing strategies, advanced technology offerings, and supportive government policies. Some
of these players are expected to challenge the worldwide dominance of established leaders.

Market Drivers and Barriers in APAC Countries

> Growing Eltderly Population > High System Costs and Maintenance Fees
> Drive Toward Value-Based Healthcare > Lack of Reimbursement Policies
> Need for Less Invasive Surgery Procedures > Limited Surgeon Training

> Exponential Technological Innovation

1. Therapeutic area. Source: Global Data; Atonra, “Unleashing the Dragon: how Chinese players are reclaiming the local surgical robot market”, 2023.
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Orthopedic RAS Trends: Upgraded Product
Characteristics

Manufacturers are responding to the increasing prevalence of minimally invasive surgeries and the growing
trend of serving outpatient centers by developing smaller, more affordable, more specialized, and collaborative-
enabling orthopedic robotic systems.

Emerging Product Trends

Companies are constantly optimizing the miniaturization of orthopedic robots, and in parallel, are
becoming more specialized in specific procedures and equipped with collaboration-enabling innovations:

> Miniaturization: The ongoing miniaturization of sensors is reducing their cost and consequently lowering
the cost of robots. Major orthopedic surgical procedures are shifting to ASCs, driving manufacturers to
develop smaller robots and adapt their systems capabilities for outpatient settings.

> Specialization: Minimally invasive surgeries are becoming more common, driving manufacturers to specialize
in more specific orthopedic procedures requiring smaller and fewer incisions.

> Collaboration: The increasing trend of serving ASCs is driving manufacturers to not only develop smaller or-
thopedic instruments but also to include remotely controlled features. Collaborative-enabling technologies
will facilitate the remote participation of multiple consultants in orthopedic procedures.

Quotes From Interviews
66

While the current robotic systems are already very good, there is room for improvement. A robot that is lighter to
transport and possesses more flexible robotic arms would be very valuable.”

4

Consultant Knee Surgeon, Italy

To do surgeries in ASCs, you either purchase more RAS units, or could consider using AR goggles providing surgeons
with navigation, and use this to help do surgery better without the need for the entire robot.”

L

Chief of Trauma and Fracture Service, US

| think in the future, with a little robot you can carry it to the private hospital or to other clinics easily, but now it's
impossible; you would need a truck.”

4

Director of Hip Unit, Spain

Source: Batley, “Robot-assisted surgical trends in 2023 and beyond,” Springboard, 2022; Bonezone article, “Orthopedic Robots: Market Players and Dynamics.,” 2022; Global Data, “Top
Trends to Watch in the Orthopedic Devices Market in 2023,” 2023; Guo, Yingwei, et al. “Development status and multilevel classification strategy of medical robots,” 2021; Technavio.
“Orthopedic Surgical Robots Market Analysis Report 2023-2027," 2023; Primary interviews; Alira Health Analysis.
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Orthopedic RAS Trends: RAS and VR

VR employed to assist orthopedic RAS is rapidly gaining momentum in the landscape due to its proven positive
impact on surgical techniques, performance, accuracy, and patient outcomes. Technology intuitiveness emerges
as a future adoption driver.

VR Use Cases in Orthopedic RAS

> The evolving technological scene in the digital surgical workspace has led to the emergence of several state-
of-the-art innovations in the medical sector. VR and AR employed to assist and complement orthopedic RAS
procedures are rapidly becoming available, accessible, and affordable.

> VR leverages generative Al to replace a person’s view from the real world with a digitally created scene,
providing physicians a risk-free and engaging platform that improves surgical technique, overall surgical
performance, and patient outcomes.

< VR robotics can be employed while performing surgical procedures to improve rate of
accuracy, minimize complications, and reduce hospital stay, among other benefits.

» Augmedics’ xvision AR surgery platform, a recently
developed AR spine surgery device, provides surgeons with
“x-ray vision” and allows the accurate navigation of instruments
and implants during surgery.

Relevant Clinical Evidence on VR/AR in Orthopedic RAS

Study #1: AR in Orthopedic RAS Study #2: AR, VR, and Mixed Reality in Spinal Surgery

Test the effectiveness of AR in Identify the role of AR, VR, or mixed reality technologies
Research displaying the output data from Research in setting of spinal surgery in terms of efficacy, cost-
Question a surgery procedure compared Question effectiveness, safety profiles, current drivers and barriers to
to traditional monitors adoption, and future trends
Type of . Type of . )
Study Pilot Study Study Literature Review
Treatment Ten recruited surgeons carried
and K f reeon h Reviewed 19 studies investigating the precision and accuracy of AR
Control out knee resurfacing wit Studies systems in spinal procedures
standard and AR workflows
Groups
> No significant impairment > The technology must be easily integrated into existing ORs,
on surgical performance was with low financial burden and proven clinical benefit
Study observed when using AR Study > The value of the technology lies in deskilling very
Results > A survey showed positive Results technically challenging procedures.
response to usability and > Next generation systems must be intuitive with a low
comfort when using the AR learning curve to fulfill a role in specialist surgeries where
workflow AR is of significant advantage

Source: Alozie, E., “The Al Surgeon’s Assistant: How Generative Al is Revolutionizing the Operating Room,” 2023; Stellarix, “AR/VR-Future Shaping Realities in Surgery,” 2023; Igbal, H., et al., “Augmented
reality in robotic assisted Orthopedic surgery: A pilot study,” 2021; Sakai, D., et al., “Augmented, virtual and mixed reality in spinal surgery: A real-world experience,” 2020; Business Wire.
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Expected Evolution in Orthopedic RAS
Willingness-to-Adopt

The largest proportion of surgeons believe that shoulder and ankle orthopedic surgeries will be the next to use a
robotic platform.

Top four surgeries where a robotic platform will be used based on the proportion of surveyed
orthopedic surgeons:’

SOYD  ssmaran
0 55% of surgeons highlighted the shoulder as the next type of orthopedic surgery where

a robotic platform will be used as it allows for precise implant positioning and better
surgical outcomes.

45 Full Ankle
0 45% of surgeons identified full ankle as the next type of surgery where a robotic platform
will be used, driven by the fact that RAS for ankle procedures, including total ankle

replacement and ankle fusion, has shown potential.

gﬂ Lateral Approach Total Knee Replacement
G While RAS for total knee replacement is well established, 31% of surgeons identified the

lateral approach as the next to use RAS.

ﬂ é:!] Retro Patellar Knee Replacement
Q The retro patellar knee replacement, which entails the replacement of the area behind the

kneecap (patella), ranks as the least favored among the top four procedures to be carried
out using surgical robotics, with only 14% of surgeons expecting it to be the next cleared
procedure.

Note: Survey of 50 respondents across EU4+UK and the US. The percentages reflect the proportion of surveyed orthopedic surgeons responding to the question “In your opinion, what are the next
type of orthopedic surgeries in where robotic platform will be used?” with five multiple-choice answers. Source: Primary Research; Alira Health Analysis.
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Orthopedic RAS Mid-Term Market Projections

The volume of orthopedic RAS procedures is expected to grow with a 2023e-2028e CAGR of approximately 10.0%,
reaching over 2.6M annual procedures combined in the EU4+UK and US.

US and EU4+UK RAS and Non-RAS Orthopedic Procedures (M) 2023e-2028e

34.9 36.0 372
319 28 o 25 2.4 2.6 2023e-2028e CAGR
: 10.0%
30.2 3141 31.9 32.7 336 345 [] Procedure Using RAS
[] Procedure Performed
Traditionally
2023e 2024e 2025e 2026e 2027e 2028e
Present 2023 Future 2028e
Knee Replacement 40.6% 52.5%
Hip Replacement 30.5% 37.7%
Spinal Fusion 24.4% 30.5%
Shoulder Replacement 0.0% 15.0%
Full Ankle Replacement 0.0% 12%

Drivers of RAS in Orthopedic Procedures

> Neworthopedicindications for RAS: RAS is expected to be used in more applications such as retro patellar
knee replacement, lateral approach knee replacements, full ankle replacements, and shoulder replacements.

> Patient demand: patients are increasingly seeking less invasive and more precise surgical options with
quicker recovery times. The potential for improved outcomes and shorter hospital stays makes RAS an
attractive option for many patients.

> Rising incidence of orthopedic conditions: the aging population and an increase in musculoskeletal
conditions, such as arthritis and degenerative joint diseases, are driving the demand for orthopedic surgeries.
RAS can be an effective solution for these conditions.

> Cost-efficiency: while the initial investment in robotic systems can be significant, RAS can potentially lead
to cost savings in the long run. Shorter hospital stays, reduced post-operative complications, and fewer
revision surgeries can contribute to overall cost-effectiveness.

Source: GlobalData; Primary Quantitative Survey; Alira Health Analysis.
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About Alira Health

Alira Health is a global healthcare firm whose mission is to humanize healthcare and life sciences in partnership
with patients. From development to medical care, we complement the expertise of our pharma, biotech,

and medtech clients with a full spectrum of services across their entire solutions lifecycle, including clinical
operations, real-world evidence, and patient-centric technology offerings.

Our integrated and multidisciplinary team of over 800 scientists, strategists, economists, clinicians, and
biostatisticians collaborate across our North American, European, and Asian offices and advise 80% of the top
50 medtech companies and 75% of the top 50 pharma companies.
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In Collaboration With Our Medtech Community Partner

— Founded in 1996, the Massachusetts Medical Device Industry Council
(MassMEDIC) is the largest regional medtech association in the United States, with
over 350 members representing manufacturers, product developers, suppliers,

MaSSM ED I C research institutions and academic health centers.

THE HEART OF HEALTHTECH
For more than a quarter of a century, MassMEDIC has been the voice of the
S groundbreaking medical technology industry in New England, advocating for
sound public policy that supports innovation and fostering a community built on
a shared purpose.

MassMEDIC network and resources help its members navigate today's evolving
healthcare ecosystem and strengthen their goals through connection, education,
awareness, and advocacy. For more information on MassMEDIC,

visit www.massmedic.com.
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