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Summary of Opportunity 

Monogram (the Company), founded in 2015, is a medical device company that develops joint 
reconstruction products. It has focused its efforts thus far on knee replacements, but sees possible 
applications for its technology in hip replacements as well in the future. The Company is raising a 
maximum $30M Series B Preferred round at a $75 million pre-money valuation ($6.27 per share, 
excluding the effect of bonus shares). Investors who take advantage of all available bonus shares will 
invest at an effective $5.70 per share. Monogram intends to use these funds primarily to advance product 
development, fund its 501(k) pre-market submission of the total knee and robotic system, and fund 
employee costs. While Monogram expects to generate revenue in 2021 by acting as a wholesale 
distributor of generic implants from other manufacturers, its success as an investment will come from its 
ability to develop and commercialize its proprietary implant and robot.  

To evaluate Monogram’s success as an investment, the following must be considered: 
1. The potential market size for the Company’s implants and robotics equipment. 
2. The Company’s ability to create better products than established players (Stryker, Zimmer 

Biomet, etc.), and other newcomers. 
3. The team’s ability to market and gain widespread adoption for its implant and robot. 
4. The Company’s ability to raise additional rounds of funding to continue operations, despite not 

having an FDA approved product to market until at least 2022. 

Monogram is entering an extremely attractive, but competitive, orthopedic robotics industry that is 
growing rapidly. It is looking to capitalize on the expansion of both press-fit implants and joint 
replacement robots with its innovative press-fit implants and robot. Monogram’s valuation is high for a 
Company that will not have an implant on the market until 2022, and will not be able to offer its robot 
plus implant solution until at least 2024, however their proposed technology, and the industry they are 
entering, are extremely promising. I would recommend reserving shares (non-binding) at this time to lock 
in the 10% bonus, and waiting until the end of Monogram’s Series B crowdfunding round, which could 
last several months, to invest. More information about the Company’s product development success and 
timeline, information from competing products, and customer commitments would confirm the decision 
to invest based on the Company’s attractive industry, innovative technology, and strong team. 

Products 
Overview 
The Company’s products include its navigated robot, implants, and the associated software and 
consumable products. Monogram expects to receive FDA approval for its implant in 2022, after 
submission in 2021, and expects FDA approval for its robot in 2024, after submission in 2023. 

Implants 
Monogram’s implants are ‘press-fit’, meaning they use natural fixation rather than bone cement, in order 
to create a more stable implant that does not wear over time. Bone cement (Polymethyl methacrylate, or 
PMMA), is a filler currently used in ≈90% of knee implants to help the implant stay in place. The 
Company estimates 49% of implant failures may be caused by the weakening or loosening of this bone 
cement due to typical activity and motion, and that by eliminating it and allowing natural bone to grow in 
its place, a more stable knee implant can be achieved. This is especially true in younger patients (<65 
years of age), who are typically more active than older patients. While current research does not show 
evidence that press-fit knee replacements are less likely to require revision than cemented knee 
replacements, knee replacements fail over a period of decades, so these studies necessarily evaluate old 
technology. The trend towards press-fit implants is expected to grow as surgical robots become more 
prevalent. The Company claims its press-fit implants are smaller and less invasive than traditional 
implants, allowing for less bone loss and easier revision when issues do occur. They have conducted two 
tests on their hip and knee implants with UCLA and the University of Nebraska Medical Center, 
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respectively, both of which showed decreased micromotion (a measure of stability), compared to generic 
implants. 

Robot 
Monogram’s robot will be used to install its proprietary implants, and will eventually be required to install 
the company’s implants that will not be possible to manually install. Monogram’s robot will have seven 
degrees of freedom (their top competitor, the Mako robot, has four), and actively mills the cavities, 
executing an optimized cut path for the insertion of patient-optimized press-fit implants. The surgical plan 
is based on a CT scan, differentiating Monogram from competitors (with the exception of Mako). While 
Monogram’s robot will be active, Mako’s robot is passive (it requires a surgeon to actively guide it), 
increasing the skill and training needed, and the potential for human error, but also the complexity and 
stability of the software required. To reduce regulatory risk, the first-generation implant will be insertable 
with manual instrumentation, as well as robotically, so that the implant and robot can be submitted to the 
FDA as separate submissions. Monogram’s robot has not yet achieved high accuracy cuts in a cadaveric 
bone specimen, and additional development is still needed before it will be ready for the market. 

Product/Market Fit 
For Monogram, product/market fit has largely been validated by their competitors. Sales of Stryker’s 
Mako robot show hospitals are eager to add the capabilities of a joint replacement robot, and Monogram’s 
proposed offering has advantages the competitions’ do not. In Q3 2020, sales of the Mako robot grew 
30%, despite the financial pressures hospitals faced due to COVID, further validating industry product/
market fit, and over 1,000 Mako robots have been installed. Zimmer Biomet’s Rosa has also seen success, 
installing its 150th robot in Q3 2020. If Monogram is able to execute on its vision and stay ahead of the 
competition, there will certainly be demand for its products. 

Market Opportunity 
As of 2019, the total joint replacement devices market was ≈$19.6B globally, with knee replacements 
making up $9.3B of this total, which will be the Company’s initial focus. The market is growing at 3% 
per year, and is highly concentrated, with 82% of the knee joint replacement market controlled by the top 
four players.  

In the United States alone, over 600,000 total knee replacements take place each year, which is 
approximately 50% of the market for total joint replacements. At an average cost for implants of $4,325 
per surgery, knee implants used in total knee arthroplasty in the United States are a $2.6B market. 
Monogram’s largest innovation in implants is on the tibia, which makes up approximately 19% of the cost 
of implants for a total knee replacement. The market size for this component alone in the US is $500M.  

The market for surgical robots, while still in its infancy, is growing much faster. Management estimates 
robot-assisted procedures could grow by as much as 29.2% per annum over the next 7 years. While in 
2019 ≈11% of the over one million joint replacement surgeries that took place were performed with a 
robot, this could increase to 50% or more over the next seven to ten years. 

Impact of COVID 
Elective procedures, including knee replacements, were significantly impacted by the onset of COVID. 
The full impact of COVID on the industry is still unknown, but it is clear that fewer elective surgeries 
were performed in 2020. Hospital financials were also negatively affected, which could affect hospital 
budgets and industry growth for orthopedic robots, though, as seen by the success of Mako and Rosa, this 
has not been the case thus far. Industry executives have also expressed the belief that most of these 
procedures are being delayed, rather than canceled, and the backlog could be worth more than $800M. 
However, it is impossible to fully predict how COVID will continue to affect demand for elective 
procedures. 
  
Competition 
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Competition in the joint replacement industry is strong, with the top four players owning a majority of the 
market. The top four market participants in the joint replacement devices market are Zimmer Biomet 
Holdings, Inc. (26% of the joint replacement market), Stryker Corporation (21%), DePuy Orthopaedics 
(owned by Johnson & Johnson, 17%), and Smith & Nephew, Inc. (9%).  

Zimmer Biomet recently released its own orthopedic robot, the ROSA system. DePuy has its Orthotaxy 
robotic system, which is still in development. Other startups are also developing technology applicable to 
joint replacement. Stryker has what is currently the most direct competitor to Monogram, their Mako 
robot, and will continue to improve upon their existing model. These companies are relying on their 
robots to drive growth and boost sales for their other products, and competition will only become 
stronger. However, not all of these technologies will be direct competitors to Monogram, and as the 
market is far from saturation, this is likely to be a case where the rising tide of orthopedic robotics lifts all 
boats for the next few years, as long as Monogram is able to build competitive technology.  

Monogram claims its robot and implants are differentiated from competitors’ products for reasons 
including: 

• 3D-printed press-fit implants that are more stable and less invasive than competitors. 
• A robotic arm with 7 degrees of freedom (Mako has 4 DOF). 
• A robot that uses image-based planning with a CT scan (only the Mako robot requires a CT scan). 

While this approach is more costly, Monogram believes products that use an imageless system 
will not be able to achieve the accuracies needed for custom milling.  

• An active robot (Mako’s is passive), requiring less surgeon skill and reducing human error. 

The Team 
Benjamin Sexson, CFA – CEO and Director 
Benjamin Sexson is the Chief Executive Officer and a Director of Monogram Orthopedics, and joined 
Monogram in 2018. Prior to joining Monogram, Mr. Sexson served as the Director of Business 
Development at Pro-Dex, Inc. It is worth noting that Rick van Kirk, CEO of Pro-Dex, has been on the 
Board of Monogram since its inception, and likely recommended Mr. Sexson for the role of CEO (though 
this cannot be confirmed), which would be a strong vote of confidence from his former employer. 
Possibly Mr. Sexson’s most important role at this time is fundraising, with the Company recently closing 
a $14.5M round on SeedInvest in their Series A, and now raising its Series B on StartEngine. Mr. Sexson 
graduated with honors from Caltech with a Bachelor’s Degree in Mechanical Engineering in 2006. 
  
Dr. Douglas Unis – Founder and Director 
Dr. Douglas Unis is a board certified orthopedic surgeon specializing in adult reconstructive surgery and 
is the founder and Chief Medical Officer of Monogram. Dr. Unis founded Monogram Orthopedics in 
2015. He has served as an Associate Professor at the Icahn School of Medicine since November 2015 and 
has been a practicing surgeon since 2004. Dr. Unis holds a BA from Duke University and Doctor of 
Medicine from Case Western Reserve University, later completing his residency at Northwestern 
University. 

    
Sherif Aly – Vice President of Engineering 
As VP of Engineering and a former team member of both Mako Surgical and the Stryker robotics team, 
Mr. Aly, who joined Monogram in January 2020, will be a key component in Monogram’s robotic 
development. His ability to manage the development of the Monogram technology will be a large factor 
in the Company’s eventual success, and he has the background, after working on a competitor’s product 
for more than 12 years, to be skilled at the position. He holds a B.S, M.S, and Ph.D. in mechanical 
engineering from Rutgers University, in addition to an MBA. 

Revenue Model 
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The Monogram robotic system and related hardware are multi-use capital equipment. To properly use the 
robotic system, Monogram’s pre-operative planning software, robotic controls, and intra-operative 
software are needed. This software will be subject to an annual license, creating a source of recurring 
revenue for the company, in addition to its implants and consumable products. 

By selling the Monogram robots, the Company will also be able to sell its related proprietary implants, 
and will be able to distribute other implants compatible with the Monogram robot after establishing a 
relationship with hospitals through the sale of the robot. This is a sound business model which with 
Stryker is already having significant success by using its Mako robot.  

Financial Performance 
The Company’s financial performance means little at this point, as the Company is still developing its 
product and is pre-revenue. However, Monogram’s cash burn rate may become significant if they fail to 
raise additional funds in a timely manner. For the 6 months ending June 2020, the Company spent $2.3M 
in cash on operating activities (payroll, product development, etc.), and made a capital purchase of $650k. 
This represents a monthly burn rate of ≈$400k (excluding capital purchases), which has likely only 
increased since June. At the end of June, the Company had $9.4M in cash from previous rounds of 
funding. As such, while Monogram’s end-of-year financials have not yet been disclosed, I would expect 
the Company to have $5-7M in available cash remaining, depending on capital purchases over the past 6 
months. The Company has plans to develop its implant and robot in unison, which is prudent given the 
competition and the need to stay ahead, however this requires additional capital. The Company estimates 
$13M will be needed to prepare both the implant and robotic system in parallel, excluding G&A, sales, 
and capital equipment needs. An inability to raise more than $10M in funding during the Series B round 
would be a significant cause for concern for investors, as the Company would need to come back to the 
market for more funds in a short timeframe, and possibly still without an FDA-approved product. 

Investment Terms and Valuation 
Terms 
Monogram is raising its Series B preferred round at a $75M pre-money valuation ($6.27 per share), 
excluding the effect of bonus shares, which, if fully utilized, bring the share price down to $5.70 per share 
(an effective $68M valuation if all investors earn 10% bonus shares).  

Valuation 
The valuation of Monogram is dependent on its ability to finish development for, produce, and market its 
proprietary implant and robot in a timely manner. Like most early stage companies, current financial 
performance means little at this time. While there is no joint replacement startup at a similar stage that is 
comparable, Monogram is valued higher than most other medical device/biotechnology companies at a 
similar stage of development, as well as other companies with similar market sizes, industry tailwinds, 
and similarly strong teams, especially considering the Company will not have a marketable product for at 
least a year. Despite this, the Company does have positive qualities that could make it an attractive 
investment.  

• Monogram is entering an extremely hot industry with both their robot and press-fit implants, and 
is taking a novel approach to both robotics and implants.  

• The Company has built a talented team of experts, including an engineer who helped develop the 
Mako robot, the industry leader.  

• The largest players in the space have shown a willingness to acquire promising technologies at a 
premium, which seems to be the most likely eventual exit for Monogram at this time. 

Key Risks 
While Monogram has the potential to be an attractive investment, it does have significant risks. 

• Monogram is in a highly competitive industry with well-established players, several of which are 
developing competing products. 
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• The Company will not have an FDA-approved product until 2022, and the robot will not be FDA
approved until at least 2024.

• The FDA approval process requires significant capital, and if the Company is unable to show
significant progress between funding rounds, a down round (a funding round at a lower valuation)
may be required to complete the development of its products.

• The Company will need to successfully build out sales and distribution channels to market their
products against their competitors.

• The competition, including Stryker, is improving upon their products, and customers may find
products made by the Company’s competitors to be better suited to their needs.

Conclusion 
Despite its high valuation and strong industry competition, Monogram is entering a hot industry with 
innovative technology, a strong team, and an industry with a history of M&A activity from large, well-
capitalized competitors. At the Company’s current valuation, I would recommend reserving shares during 
the Test the Waters phase to lock in the bonus shares (with no binding commitment), and watching the 
Company’s progress over the next few months. Regulation A raises typically last several months, and 
positive indications from the Company regarding their product timeline, validating studies, and early 
commitments from customers would confirm Monogram as an attractive investment.  
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Other Resources 
1. Study on press-fit vs. cemented knee revision: https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC7722941/
2. Article on Smith & Nephew robot: https://www.massdevice.com/smithnephew-launches-next-

gen-surgical-robotics-system/
3. Article on Stryker’s acquisition of Mako: https://www.mddionline.com/business/stryker-proves-

juice-was-worth-squeeze-mako
4. Article on Rosa: https://www.mddionline.com/robotics/look-out-mako-here-comes-rosa
5. Article on Stryker earnings/Mako: https://www.medtechdive.com/news/stryker-mako-robot-sales-

spiked-new-high-in-q4/571244/
6. Article on Stryker earnings/Mako: https://www.bioworld.com/articles/432717-stryker-sees-

strength-in-robotics-as-mako-delivers-good-news
7. Mako 2008 10-K: https://www.sec.gov/Archives/edgar/data/1411861/000089710109000508/

mako091073_10k.htm
8. Mako 2007 10-K: https://www.sec.gov/Archives/edgar/data/1411861/000136231008001701/

c72825e10vk.htm#111
9. Industry research from Monogram: https://drive.google.com/file/d/

1pStX0h5apmlusNckC1BkvymWhh2s07G6/view
10. Orthopedic M&A activity (from Company): https://drive.google.com/file/d/

1F-7U6oAsW6EDFdo7u3K0vUnqVz0u7w0n/view
11. Zimmer Q3 2020 Conference Call breakdown: https://www.medtechdive.com/news/zimmer-

returns-to-growth-amid-record-rosa-placements-surging-hips-sales/588556/
12. Stryker Q3 2020 Mako sales information: https://www.medtechdive.com/news/robotic-surgery-

stryker-nuvasive-globus/568018/
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