Copyright © 2026 by The Journal of Bone and Joint Surgery, Inc.

SCIENTIFIC ARTICLES
OBSERVATIONAL STUDIES

Twenty-Five Years of Global Private
Investment in Pediatric Orthopaedic Start-ups

Jacob Jordan, MD, Jason Anari, MD, Patrick J. Cahill, MD, and John Younger, MD

Investigation performed at ArgoPond, Bala Cynwyd, Pennsylvania

Background: New drugs, devices, and other tools are essential to improving children’s orthopaedic care. An often underap-
preciated aspect of new products is the amount of time and money needed to bring them to the bedside. While grants and other
seed money have arole very early in the development of technology by start-ups, the bulk of the expense of such development
is borne by private investors.

Methods: We examined a quarter century of early-stage investments in pediatric orthopaedic start-ups and compared them with
similar investments in adult-focused orthopaedic companies.

Results: Investor backing of pediatric enterprises was much less common, representing only 10% of investments in the field of
orthopaedics. Yet, when pediatric companies were supported, the rate at which they acquired subsequent capital and the total
amount of capital they raised were comparable with those of adult-focused companies.

Conclusions: Investments in new pediatric orthopaedic innovations from 2000 to 2024 were far less common than adult
orthopaedic investments. Our data underscore the unmet challenges of backing start-ups in the field and provide benchmark
data against which founders and investors can judge their financial performance.

Clinical Relevance: The availability of new orthopaedic tools is tied to capital investment in the field’s youngest companies. A
more complete understanding of long-term trends in the private financing of pediatric orthopaedic start-ups is essential for

founders, investors, and policymakers.

ew drugs, devices, and technologies for patients
| \ | needing orthopaedic care often require tens of mil-
lions of dollars and a decade or more of development
to evolve from a concept to a product available for general
clinical use. The risks of developing new technology are
mostly shouldered by the founders of the technology and the
individual and institutional investors who provide financial
backing to these expensive and extended efforts. Founders
justify the long development time by their desire to improve
patient care and the possibility of a financial reward if successful.
For investors, bearing the high cost of development is justified
by a calculated risk that the resulting product will generate suf-
ficient revenue to return the invested capital with interest'. The
duration and depth of commitment required to bring new tech-
nologies to market are both very large and often underappreci-
ated. Of course, the risks of not developing new technologies are
borne entirely by patients and their families.
Pediatric orthopaedic surgical innovation can be even
more challenging for reasons both technical and financial®.

Progress consistently trails behind that of adult innovation,
with research indicating that pediatric innovation lags by
approximately a decade®. Many devices must account for and
accommodate the growing skeleton and musculature of a
child. Diagnostic tests and monitoring solutions must antici-
pate age-related changes in physiology and biochemistry.
Drugs require more extensive study regarding safety and
dosing in children than in adults. Furthermore, apart from
trauma, many pediatric orthopaedic conditions are uncom-
mon, and some are rare to the point of formally being orphan
diseases. Patients may require solutions so personalized that
“off-the-shelf” solutions are not possible.

These hurdles are accompanied by steep financial
challenges. In any given year, the forecasted number of young
patients needing a specific orthopaedic product may be small
enough that the low estimated return on investment could
never attract professional sources of support, such as venture
capital or private equity. In the United States, the problem of
small numbers of young patient candidates is compounded
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by a mix of health-care payers that is disadvantageous relative
to that available for adult care. Medicaid is the most frequent
payer for pediatric orthopaedic care and generally reimburses
22% less than Medicare and even
less for private payers, and, in
some states, reimbursement falls
by as much as 76% with Medicaid
compared with non-Medicaid
payers”.

As a result, entrepreneur-
ship in pediatric orthopaedics
faces a greater headwind than in
other areas of medicine, slowing
the pace of innovation®’. The
lesser availability of private
investment for pediatric ortho-
paedic innovation is widely
acknowledged but has not yet
been systematically quantified®.
In the present study, we examined
private investments in orthopae-
dic businesses over the past
quarter century. We tracked trends in the frequency and dollar
amount of investments worldwide in pediatric orthopaedic
start-ups and compared them with those in adult orthopaedic
start-ups.

dollars.

Materials and Methods

he primary source of transaction data was PitchBook

(www.pitchbook.com). Additional transactions and their
details were identified through internet searches, discussions
with known entrepreneurs in pediatric orthopaedics, con-
versations with business development teams at more estab-
lished orthopaedic companies, and a review of publicly
available documents required by the U.S. Securities and
Exchange Commission (SEC). Annual U.S. inflation and his-
torical international exchange rates were obtained from the
Federal Reserve Economic Data repository maintained by the
Federal Reserve Bank of St. Louis (https://fred.stlouisfed.org).

Pediatric companies
represented 9% of all
orthopaedic start-ups, 10% of
all investment transactions,
and 5% of total invested

All dollar amounts are reported as inflation-corrected 2024

U.S. dollars (USD). Transactions made in currencies other

than USD were converted to USD by averaging the relevant
foreign exchange rate throughout
the year of the transaction.

Statistical Analysis

Pediatric orthopaedic start-ups
were defined as those having a
stated focus on childhood ortho-
paedic conditions. Any business
not meeting that criterion was
categorized as an adult ortho-
paedic start-up. Businesses were
categorized as 1 of the following
types: Medtech (diagnostic, mon-
itoring, imaging, surgical, and
therapeutic devices and supplies),
Pharma Biotech (small molecules
and biologics, drug delivery, and
drug discovery), Business Soft-
ware (software related to practice management and other
commercial services), and Healthtech (clinical decision sup-
port, educational software, and other software not specific to
direct care or practice management). Investments in clinical
practices were excluded. Each investment was binned into 1 of
3 categories: First Money, Early Venture Capital (VC), and Late
VC. Cash flowing into new companies via accelerator pro-
grams or via “angel” investments (that is, investments made by
individuals and family offices rather than by institutional
entities) was collectively identified as First Money. Seed
rounds and institutional investments that were self-identified
as Series A or Series B were classified as Early VC. Institu-
tional investments that were made later, excluding private
equity investments, initial public offerings (IPOs), and acqui-
sitions, were termed Late VC. Note that this classification
scheme is arbitrary; the lack of formal mapping of company
maturity or of the dollar amount invested is a recognized
shortcoming of the naming convention. For some analyses, we

Table 1. Private Investments Made in Pediatric and Adult Orthopaedic Companies from 2000 to 2024, by Company Type*

Pediatric Adult

No. of No. of Total Reported Investmentt No. of No. of Total Reported Investmentt
Business Type Businesses Transactions (Million USD) Businesses  Transactions (Million USD)
Medtech 20 63 $174 205 610 $3,371
Pharma 1 4 $31 16 44 $356
biotech
Healthtech 1 6 <$1 13 43 $89
Business - - - 1 2 $4
software
Total (%)F 22 (8.6%) 73 (9.5%) $205 (5.1%) 235 (91.4%) 699 (90.5%) $3,820 (94.9%)

*Source: PitchBook and others. See text for details and category definitions. TIn inflation-corrected 2024 U.S. dollars. $Percentages are based
on all pediatric and adult orthopaedic businesses (N = 257), transactions (N = 772), or invested dollars (N = 4,025 million USD).
- J
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Table 2. Private Investments Made in Pediatric and Adult Orthopaedic Companies from 2000 to 2024, by Global Region*

.

Pediatric Adult
Total Reported Total Reported
No. of No. of Investmentt (Million No. of No. of Investmentt
Regiont Businesses  Transactions USD) Businesses  Transactions (Million USD)
United States 13 43 $194 121 390 $3,112
Europe 1 2 <$1 40 102 $398
People’s Republic of China 1 <$1 32 108 $187
Asia-Pacific (excluding 4 12 $9.5 26 63 $1Mm
People’s Republic of China)
Canada 2 7 <$1 6 18 $8
Latin America - - - 3 6 $3.3
Other 1 8 $1 7 12 <$1
*Source: PitchBook and others. See text for details and category definitions. TIn inflation-corrected 2024 U.S. dollars.

J

considered the first 5 sequential investments that companies
received, regardless of the self-reported stage of the investment.

While many businesses and transactions were identi-
fied, it is not possible to know with certainty the details of
undisclosed investments made into companies that are in
“stealth” mode—that is, companies that have strategically
elected to keep their business dealings and transactions pri-
vate. Therefore, we provide only descriptive statistics and
have forgone any formal statistical comparisons. It should be
noted that our data and interpretations have not been re-
viewed by PitchBook and may be inconsistent with PitchBook
methodology. Lastly, this analysis is descriptive in nature and
should not be interpreted as investment advice or relied upon
for financial decision-making.

All analyses were performed using R (version 4.2.2; R
Foundation for Statistical Computing) via RStudio (version
2025.05.0; Posit Software). ChatGPT (GPT-40, June 2025
build; OpenAl) and Claude (Sonnet 4.5, released October
2024; Anthropic) were used to support code generation.

Results

We identified 772 investments into 257 orthopaedic start-
ups worldwide occurring between January 1, 2000, and
December 31, 2024, for a total investment of $4.025 billion
USD. The details of these transactions are shown in Tables
1 and 2. The global distribution of the investments is shown in
Figure 1. Pediatric companies represented 9% of all

Global Trends in Privately Backed Orthopedic Start-Ups, 2000-2024

Adult Start-Ups
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Global distribution of pediatric and adult orthopaedic start-up investments from 2000 to 2024.
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Fig. 2-A: Twenty-five-year trends (2000 to 2024) in private investment in orthopaedic surgery start-ups. Transactions are stratified by the stage of
investment: First Money (including accelerator and angel investments), Early Venture Capital (Early VC; including investments through Series B), or Late
Venture Capital (Late VC; including Series C and later). Left: Annual number of publicly disclosed transactions made in orthopaedic start-ups with an adult
focus. Right: Similar transactions made in orthopaedic start-ups with a pediatric focus. Fig. 2-B: Publicly disclosed magnitude of investment, per transaction,
in orthopaedic surgical start-ups from 2000 to 2024. Note the logarithmic vertical axis. Transactions are categorized by company type: Medtech (e.g.,
surgical devices and tools), Pharma Biotech (e.g., small-molecule or biologic drugs), and Healthtech (e.g., a smartphone-app-focused company). For each
company type, transactions are categorized as First Money, Early VC, or Late VC. The box-and-whisker plots show the 50th percentile (the horizontal line
within the box), the 25th and 75th percentiles (the bounds of the box), and the 5th and 95th percentiles (the whiskers). All transactions are reported as
inflation-corrected 2024 U.S. dollars.

orthopaedic start-ups, 10% of all investment transactions, and ment away from medical devices during the most recent
5% of total invested dollars. Almost all pediatric start-ups economic recovery’. Because investments in pediatric com-
receiving investment were Medtech companies (rather than panies were less frequent, it is not possible to comment on

Pharma Biotech, Healthtech, or Business Software com- long-term trends.
panies), as were the majority of adult start-ups. During the Although investments in pediatric orthopaedic start-ups
study period, 25 companies (11%) in the adult cohort were were less frequent, an analysis of the size of those investments
acquired or completed an IPO, whereas 1 (5%) in the pedi- suggested no difference in the magnitude of invested dollars
atric cohort did so. between pediatric and adult orthopaedic start-ups (Fig. 2-B).

Investment activity in adult-oriented orthopaedic start- This was true regardless of the company type (e.g., Medtech)
ups generally increased over time across all stages of invest- or the self-reported investment stage (e.g., First Money).
ment—that is, First Money, Early VC, and Late VC (Fig. 2-A). In Similarly, an analysis of the trajectory of capital raised over
the most recent years studied, investment in adult orthopae- time suggested that pediatric start-ups raised follow-up
dic companies at all stages was down from historical highs. investment with similar frequency, and at a similar tempo, to
This is consistent with the realignment of early-stage invest- adult start-ups (Fig. 3).
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Cumulative Fundraising Success in First 5 Investment Rounds
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Cumulative investment over time for orthopaedic start-ups publicizing >1 round of investment. Left: Percentages of total adult-focused companies and total
pediatric companies reaching their 1st through 5th rounds of investment. Note that the falling percentage of companies with each successive round of
investment reflects either a failure to raise later investment or the possibility that newer companies in the cohort have not yet reached a particular round.
Right: Cumulative percentage, over time, of companies reaching their next funding round. Adult-focused start-ups are shown in green; pediatric start-ups

are shown in red. The vertical axis is the percent of the total cohort.

Discussion
Publicly reported private investments in pediatric ortho-
paedic start-ups are uncommon. Our data suggest that,
over the past 25 years, an average of <1 new investor-backed
company emerged annually across both domestic and inter-
national markets. Pediatric companies represented less than
one-tenth of all orthopaedic start-ups and captured one-
twentieth of the invested capital. Nevertheless, when new
companies did arise, they behaved very similarly to adult-
focused orthopaedic companies in terms of the amount of
capital that they raised and the tempo with which their capital
requirements and businesses grew over time. The compara-
ble transaction characteristics of pediatric and adult ortho-
paedic companies once funding is secured provide an
encouraging insight: investors see value in the technology
being developed for children and support those companies as
robustly as other medical device start-ups.In 2024, an esti-
mated $337 billion was invested across all industries by ven-

ture capitalists and other early-stage investors worldwide—an
amount in 1 year that is >1,500-fold more than all pediatric
orthopaedic investments in the past 25 years®. While post-
pandemic activity has fallen and has been concentrated in new
areas such as artificial intelligence, there is no evidence
indicating a broad lack of early-stage capital to explain
underinvestment in pediatrics. Similarly, there remains a
healthy appetite for high-risk ventures generally. For instance,
from 2024 to 2025, at least 2 robotic asteroid mining start-ups
successfully attracted investors®’ intuition suggests that
developing new titanium hardware for the treatment of
childhood spinal deformity is a far less risky business propo-
sition than mining titanium off-planet.

The most likely explanation for such low venture activity
in the field is a conclusion by investors that these companies
will return less revenue, as a function of their risk, relative to
other investment options available. Often, the number of
children requiring treatment each year and the financial
reimbursement for that treatment are both too low to

5
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compete with similarly risky enterprises offering much
greater possible return on investment. For example, imagine
that you are an investor in an early-stage health-care venture
fund. The fund’s analysts are considering 2 orthopaedic start-
ups—1 pediatric-focused and 1 adult-focused—that are developing
nearly identical new hardware at a nearly identical price for the
internal fixation of distal radial fractures. A recent analysis of U.S.
private and government payers suggests that, given the relative
rates of open reduction, the number of possible implantations of
such a device in adults would outnumber that in children by
nearly 450 to 1". For investors who are fiduciarily required to
seek the best return possible, no imaginable amount of govern-
ment subsidization at any time during the precommercial or
commercial lifetime of the company will render the pediatric
start-up the superior investment of the two.

Nevertheless, orthopaedics as a profession as well as
lawmakers and payers can all improve the attractiveness of
pediatric orthopaedic start-ups by providing founders with
greater skills in navigating company formation and early
growth, by enacting practices and policies that shorten the
time to market, by reducing development costs (such as the
costs of regulatory filings), and by setting compensation and
tax structure such that future revenues may justify invest-
ments today in life-changing tools. More broadly, the field
would benefit from the development of new ways of capital-
izing start-ups". Likewise, founders and their earliest inves-
tors must dispassionately and repeatedly re-estimate the
clinical and commercial feasibility and competitiveness of
their products.

The present analysis has limitations. Our approach
assumed that most start-ups in the field require professional
investment and would therefore be discoverable through
investment- and government securities-based data sources.
This may have blinded us to successful companies pursuing
other financial paths. However, an informal review of sources
that are not directly related to investment, including NIH
RePORTER (National Institutes of Health Research Portfolio
Online Reporting Tools Expenditures and Results, as a roster
of companies receiving Small Business Innovation Research

[SBIR] and Small Business Technology Transfer [STTR]
funding) and ClinicalTrials.gov (as a roster of companies car-
rying out necessary clinical trials), corroborates our findings
of small absolute numbers of pediatric orthopaedic compa-
nies, with similarly low ratios of pediatric-to-adult endeavors.
A future formal analysis of these alternative data sources may
be useful in identifying systematic choke points for early
companies prior to their first investment. Until those analyses
can be completed, we cannot exclude the possibility that some
founders are pursuing other routes to commercialization.

Additionally, companies receiving investment may
choose to limit or completely block public acknowledgment of
transactions, which would prevent us from including their
activity in our analysis. As such, we cannot know with certainty
the entire number of investment events in the past 25 years or
their associated investment size. Rather than reflecting
investment behavior over time, changes in reported activity
could reflect temporal trends in the tendency to make trans-
actions publicly known.

In conclusion, investments in new pediatric orthopaedic
innovations from 2000 to 2024 were present but had limited
representation among orthopaedic investments as a whole.
Our data underscore the unmet challenges of backing start-ups
in the field and provide benchmark data against which founders
and investors can judge their financial performance. ®
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