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Abstract

Introduction The protection of intellectual property (IP) is one of the fundamental elements in the process of medical device
development. The significance of IP, however, is not well understood among clinicians and researchers. The purpose of this
study was to evaluate the current status of IP awareness and IP-related behaviors among EAES members.

Methods A web-based survey was conducted via questionnaires sent to EAES members. Data collected included participant
demographics, level of understanding the need, new ideas and solutions, basic IP knowledge, e.g., employees’ inventions
and public disclosure, behaviors before and after idea disclosures.

Results One hundred and seventy-nine completed forms were obtained through an email campaign conducted twice in 2019
(response rate =4.8%). There was a dominancy in male, formally-trained gastrointestinal surgeons, working at teaching
hospitals in European countries. Of the respondents, 71% demonstrated a high level of understanding the needs (frustration
with current medical devices), with 66% developing specific solutions by themselves. Active discussion with others was
done by 53%. Twenty-one percent of respondents presented their ideas at medical congresses, and 12% published in scientific
journals. Only 20% took specific precautions or appropriate actions to protect their IPs before these disclosures.
Conclusions The current level of awareness of IP and IP-related issues is relatively low among EAES members. A structured
IP training program to gain basic IP knowledge and skill should be considered a necessity for clinicians. These skills would
serve to prevent the loss of legitimate IP rights and avoid failure in the clinical implementation of innovative devices for the

benefit of patients.
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The successful development of medical devices relies not
only on well-screened unmet needs, production design,
prototyping or engineering efforts but also on preclinical/
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clinical evaluation, regulatory processes, marketing and
business model [1-3]. The protection of intellectual property
(IP) is also one of the fundamental elements in the process of
medical device research and development (R&D) [3]. With-
out adequate IP protection and management, most "clinician-
derived" medical innovations will not advance into the real
R&D phases, resulting in failure of clinical implementation
for the benefit of patients.

However, the importance of IP rights (IPR) is not
well understood among clinicians [3]. Even translational
researchers at academic institutions are not always familiar
with IPR. Consequently, a substantial amount of ideas and
solutions have been either inadvertently shared globally or
have been "frozen" by the competitors in an effort to protect
their own medical products. These factors potentiate a loss
of clinical implementation of new medical devices [3]. In
general, the development process of new ideas potentially
improving current medical devices or even a novel idea for
a new device is composed of multiple steps requiring time
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and funding. Patent rights are crucial in order to enable com-
mercial release and economic benefit of any new device.
In the case of public disclosure, for example, of the new
idea in a medical journal or conference, this idea turns into
public knowledge and a patent can no longer be obtained. In
this case, development efforts and production of the device
would not result in a financial benefit, and companies would
then refrain from adopting the new technology.

As active technology committee members of the Euro-
pean Association for Endoscopic Surgery (EAES), the
authors believe that any innovative ideas and solutions
from our fellow members potentially contain IP, therefore,
should be appropriately protected. Before organizing an IP
awareness enlightenment or training program, we decided
to conduct a comprehensive survey to determine a baseline
regarding current IP awareness before course development.
This study aimed to evaluate the current status of IP aware-
ness and IP-related behaviors among EAES members, i.e.,
medical professionals and translational researchers, via a
web-based questionnaire survey.

Methods

An "IP task force" was formed by the technology committee
of EAES on June 11, 2019, in Seville, Spain. The task force
members included 10 surgeons and 6 bio-med-tech engi-
neers. Our goals were: (1) to share essential knowledge of IP
among EAES members, (2) to transmit necessary informa-
tion and skills to raise their IP awareness, and (3) to discuss
and organize possible IP awareness training programs for
members.

The basic concept of the IP survey was proposed at our
first meeting. The methodology of the survey, as well as
question content, was discussed and finalized by Septem-
ber 2019. The actual survey was initially planned to start
on a web-based platform and to be complemented by in-
person interviews during the 2020 EAES annual congress
in Krakoéw, Poland. However, the face-to-face interview
turned out to be impossible due to the worldwide pandemic
of COVID-19 in early 2020. As a result, the survey was
conducted totally on a web basis, i.e., sending emails with
the URL of survey administration software (Google Forms,
Google LLC, CA, USA) to all EAES members.

An outline of the survey is shown in Fig. 1. Each par-
ticipant logged into the dedicated survey website provided
via Google Forms, using the URL supplied to them by
the EAES executive office sent to his/her registered email
address. In total, 28 questions were set up with either sin-
gle or multiple-choice forms or free entry sections. Data
was requested regarding (1) demographics (age, gender,
subspecialty, work location, country, work experience); (2)
any experience with unmet needs, e.g., new ideas based on

frustration with current medical devices, (3) existence or
non-existence of institution-specific IP/tech transfer office,
(4) disclosure of new ideas, (5) preparation for idea disclo-
sure, (6) response of disclosure, and (7) any experience relat-
ing to patent application. The additional questions are listed
in Appendix. All answers were compiled, and the numbers
were tarried up on a Google Form.

Results

The email campaign was initially launched in October 2019
and repeated in November 2019. The emails were success-
fully delivered to 3728 and 3719 members, respectively, and
eventually, 179 completed forms were obtained (response
rate=4.8%). The survey program was closed in January
2020, and the results were shared and discussed among com-
mittee members thereafter.

Table 1 shows the background data of survey participants.
There was a dominancy in male (91%), medical doctors
(99%) from European countries (79%). The age and clinical
experience distribution suggested that most of the respond-
ers were formally-trained surgeons, with 96% identifying as
gastrointestinal surgeons. More than two-thirds of respond-
ents were employed in teaching or university hospitals.

Table 2 illustrates the frustration with current medical
devices, and how surgeons shared their new ideas and what,
if any, other steps they took regarding solving said unmet
needs. Most surgeons (71%) felt frustrated with current med-
ical devices, and 66% of them came up with specific ideas
to solve their frustration. Being unaware of the significance
of the potential repercussions, 54% discussed their ideas
with sales representatives from industries, 53% with their
colleagues and 38% with their mentors. Additionally, 21%
presented their ideas at conferences in scientific sessions,
and 12% presented at invited or booth talk sessions. Finally,
12% published their ideas in scientific journals.

Before public disclosure of their ideas, only a handful
of surgeons took precautions, as demonstrated in Table 3.
Precautions included such actions as consultation with the
institution’s IP/tech transfer office (20%) or external support-
ing office (8%). Only 18% of ideas had patent applications
for their ideas before abstracts submission to congresses or
journal manuscripts. Non-disclosure agreements (NDA)
were signed in a mere 15% of cases. The remainder (59%)
took no precautions or actions before the disclosure of their
new ideas in a public forum.

Table 4 summarizes the reasons why surgeons refrained
from taking any action for their new ideas (25 responses).
Half of them argued they were "too busy", 36% expressed a
lack of knowledge regarding the appropriate time and place
for idea disclosure. Other reasons provided for lack of pre-
cautions included "I thought my idea was not interesting"
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Are you NO
MD ?
YES J
gender, age gender, age
place of work, country place of work, country
specialty profession
clinical experience experience

e

Do you have IP office
In your institution ?

End of
survey

Have you ever felt frustrated with
current medical devices ?

You have felt frustrated
with ...

End of
survey

Have you got specific idea
for new device to solve it ?

Have you ever spoken about your
idea of new device to anybody ?

NO

\ 4

WHY did you not speak
about your new idea ?

Whom did you speak to ?

Any preparation / action
before you spoke ?

Any specific company
showed interest ?

Do you have any patent(s)
(pending) on your name ?

Additional questions *

* see Appendix 1

Fig. 1 Survey outline

@ Springer



Surgical Endoscopy (2022) 36:3340-3346 3343
Table 1 Survey participants demographics Table 2 Needs and idea related behavior
Total number of participants 179 Frustration with current medical devices® (179 responses)
Medical doctor® 176 99% Yes 130 71%
Gender Price 86 66%
Male 162 91% Basic performance 58  45%
Female 17 9% Optional performance 55 42%
Age, years Usability 52 40%
<30 2 1% Malfunction 45  35%
3040 59 33% Maintenance 37 29%
40-50 45 25% Device size 36 28%
50-60 47 26% Device weight 30 23%
> 60 28 15% After sales support 30 23%
Place of work® Specific idea/solution for new devices (126 responses)
University hospitals 89 50% Yes 84  66%
Public general hospitals 51 29% Disclosure of idea/solution® (85 responses)
Private teaching hospitals 18 10% Yes 60 71%
Country Spoke to IP division/office 18  30%
Europe 121 79% Spoke to industry person 33 54%
Asia 29 19% Spoke to colleagues 32 53%
United States 4 2% Spoke to mentors 23 38%
Subspecialty® Presented at scientific sessions 13 21%
Gastrointestinal surgery 170 96% Presented at invited talks 7 12%
Endocrine surgery 22 12% Published on journals 7 12%
Breast surgery 10 6% .
i *Multiple answers allowed
Thoracic/pulmonary surgery 4 2%
Clinical experience, years
< o % Table3 P ions before idea discl
510 A1 23% able 3 Precautions before idea disclosure
10-20 38 21% Consulted to institutional IP division 12 20%
20-30 45 25% Applied patent before Presentation/publication 11 18%
>30 38 21% Concluded NDA with disclose 15%
a .. .. . . Consulted to colleague who had IP knowledge 5 8%
Remaining 3 participants: 1 nurse, 1 engineer, 1 medical student ] .
b . Consulted to outside supporting office 5 8%
Multiple answers allowed . ]
No specific preparation 36 60%
60 responses, multiple answers allowed
(36%), "I was afraid of too many troubles ahead" (20%),
"I was afraid of expenses" (12%), and "I was afraid people
would make fun of it" (12%). Table 4 Reasons why they did NOT speak about their ideas
Table 5 shows the post-analysis comparison of IP-related - )
N " " I was just too busy to take action 13 52%
activities between "strong IP awareness" members who cor- , : )
. . . e I thought my idea was not interesting enough 9 36%
rectly recognized the existence/non-existence of institutional L did ot k N e 4ol 0 260
" t
IP/tech transfer office (n=113) and "weak IP awareness 1€ ot now Hhe approprizTe fime ancpiace ¥
. . I was afraid of too many troubles ahead 5 20%
members who were unaware of their existence (n=66). ; fraid of 3 129,
While both groups showed a similar level of frustration wasd raf O eXpenses ) 3
. . . . I was afraid people would make fun of it 3 12%
(needs consciousness) with current medical devices, the ) )
.. . I was afraid someone would steal that idea 3 12%
strong IP awareness group had a significantly higher number .
I thought I was swerving from my duty 2 8%

of members who reached specific solutions for new devices
by themselves, as compared to the weak IP awareness group
(72% vs. 53%, p=0.04). The strong IP awareness group also
attracted more interest from the industry as compared to
the weak group (66% vs. 37%, p=0.03). Interestingly, there
were no differences in "precaution prior to disclosure" and

25 responses, multiple answers allowed

@ Springer



3344

Surgical Endoscopy (2022) 36:3340-3346

Table 5 Comparison of
IP-related behaviors b/w strong
IP awareness and weak IP

awareness members

Strong IP awareness Weak IP awareness P
(n=113) (n=66)
Frustration w/current devices + 82 46 0.68
Frustration w/current devices — 31 20
Specific solution + 58 (72%) 24 (53%) 0.04%*
Specific solution — 23 21
Preparation before disclosure + 19 6 0.28
Preparation before disclosure — 22 13
Careless disclosure + 41 19 0.48
Careless disclosure — 19 6
Attracting industry’s interest + 27 (66%) 7 (37%) 0.03%*
Attracting industry’s interest — 14 12
Patent on your name + 23 (38%) 5 (20%) 0.10
Patent on your name — 37 20

*Strong IP awareness members correctly recognized existence / non-existence of IP division, whereas weak
IP awareness group had no idea regarding existence of IP division inside institution

**Statistically significant based on Pearson’s chi-square test

subsequent "careless disclosure" between the two groups.
While the number of members who had patents in their
name tended to be higher in the strong IP awareness group,
this was found to be statistically insignificant (38% vs 20%,
p=0.10).

The answers to the additional questions are shown in
Appendix.

Discussion

IPR refers specifically to the legal rights resulting from
intellectual activity in the industrial, scientific, literary and
artistic fields [4]. In the context of healthcare, IP can result
from novel devices or modifications improving already exist-
ing medical devices, including learning packages (software,
data, written work), designs and images, and even new
patient care procedures [5]. IP is a tool that can promote the
movement of ideas from academia to industry and eventually
to patients [1, 3]. A strong IPR provides numerous benefits
to inventors (medical doctors, clinical and medtech research-
ers) in initiating or continuing R&D. For instance, patent
owners (universities or hospitals) can acquire secondary
funding from industries through patent out-licensing [3]. A
good IPR also helps the research team to gain tertiary grants
from governmental resources. An established IPR may fur-
ther promote academia-industry R&D collaboration or gen-
erate university spin-off or start-up companies, leading to
successful clinical implementation of new medical devices
for the benefit of patients [3].

Historically, the significance of clinicians as "innovators"
in the medical device industry has been well recognized.
Bogers et al., in a survey of studies on innovation across
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industries, suggested two possible explanations relating to
the significance of clinicians’ role in this field: they have
specific knowledge of their unmet clinical needs and meth-
ods, which may be difficult to transfer. They are in a position
to benefit from their own innovation [6] directly. Clinicians
have thus inherently contributed to the invention of tech-
nologies underlying medical devices [2].

Here we have a critical paradox. Academic or clinical
researchers with significant potential to contribute to medi-
cal device innovation often lack the fundamental knowledge
and awareness relating to business mindset and in-depth
knowledge of IP and IP-related issues. This deficit directly
affects their ability to proceed efficiently with patenting their
inventions [3]. Clinicians are unaware of the potential loss
of IP protection resulting from an academic presentation or
publication [1]. Furthermore, the lack of sufficient knowl-
edge regarding what is considered a "public disclosure" of
research findings may result in sabotaging the patentability
of any invention arising from data contained in the publi-
cation [3]. In addition, most clinicians working at teach-
ing hospitals lack an understanding as to the definition of
"employees’ inventions" and how they may be affected by
this. An "employees’ invention," as defined by the Patent
Act 1977, is an invention which, by its very nature, is within
the scope of the business of the employer and was achieved
by past or present duties of the employee [5]. Thus, many
researchers unknowingly transfer their valuable ideas to
outside sources, while their employers (universities or hos-
pitals) remain out of the process. Considering all of these
factors, the IP task force in the EAES technology committee
decided to promote an IP awareness campaign. The current
survey was the first step activity in organizing attractive and
effective IP training programs for all EAES members.
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As demonstrated in the results of the current survey, sur-
geons are by nature, full-time problem thinkers, focusing
on dissatisfaction with current devices on various points:
price, performance, usability, maintenance etc. The study
has also revealed that surgeons are also problem solvers,
continuously thinking of solutions for the problems identi-
fied. More than 66% of survey participants report reach-
ing specific solutions by themselves. The authors believe
that more solutions may have been continued to substantial
R&D if their IPs had been correctly protected, subsequently
gaining adequate funding. Unfortunately, nearly 60% of
respondents disclosed their ideas and solutions inappropri-
ately, via outside communications, including presenting at
congresses and journal publications, without adequate IP
protection beforehand. Simply speaking, this particular issue
was mainly due to a lack of understanding of the notion of
"employees’ inventions," as well as a lack of understanding
of the "public disclosure” principles. Lack of such basic IP
knowledge might result in a big loss of IPR for the original
inventors (clinicians), for potential owners (universities and
hospitals), and eventually for future beneficiaries (patients).
Despite the dismaying amount of surgeons who inappropri-
ately disclosed information, there were 29% of respondents
who did not speak about their new ideas (Table 4). However,
they reported that they kept silent mostly due to negative or
passive reasons, not because they were careful enough about
idea disclosure.

In this study, the authors viewed those who correctly
recognized the existence/non-existence of institutional IP
division as "responders with strong IP awareness," whereas
those who did not as "responders with weak IP awareness."
Although this group designation needs further validation, we
observed several differences in behavior patterns between
the two. Most EAES members, regardless of IP awareness,
felt frustrated with current medical devices. However, the
number of members who took real actions, e.g., "purveying
specific solutions" or "attracting industry’s interest," was
significantly higher in the strong IP awareness group. It was
unfortunate that this "high conscious" group could not show
better scores in "precautions prior to disclosure" and "care-
less disclosure." We have two possible explanations: First,
as surgeons, we are eager to think up new ideas to solve
clinical problems and are willing to share them with indus-
tries without taking adequate measures to protect our IPR.
Second, the cause and effect can potentially be reversed, as
members who faced IP-related issues might have no choice
but to improve their IP knowledge and skills on their own.

The reasons why we as clinicians do not have high IP
awareness may be multi-factorial. The lack of legal edu-
cation, including basic IP training in the medical school
curriculum, might be partially responsible. The lack of
post-graduate, continuing education programs to teach the
basic principles of IP and related issues can be another

explanation. Most of all, the lack of motivation for IP pro-
tection among clinicians might, in fact, be the strongest
factor, further hampered due to the tech transfer offices
themselves. In some universities/hospitals, the tech trans-
fer office, which deals with IPR issues, is often viewed as
the entity that pushes the brakes on collaborations between
clinician innovations and industry. As medical innovation
and IP in the area of medical devices is relatively new,
some tech transfer offices have failed to adapt their strat-
egy regarding industry collaboration. As IPR is the most
important factor in pharma innovation, tech transfer offices
do not allow any IP acquisitions by industry. Medical
device innovation has a much faster turnaround, requiring
much less funding than pharma innovation. As such, tech
transfer offices should adapt to promote clinician innova-
tion by allowing the release of IPR to the industry in return
for royalties, for example. In future EAES IP training pro-
grams, clarification as to why we medical professionals
should hold ourselves accountable for the protection and
effective use of our IPs will be made.

There are several limitations to our study. First, the
response rate of the survey was low, with only 4.8%. How-
ever, looking at this number from a different angle, this
low collection rate might reflect low awareness or lack
of interest regarding IP issues among clinicians. Second,
there were several biases in the profession, gender and
workplace. The nature of EAES as a "society of surgeons"
might explain these biases. Further study, such as a com-
parison between clinicians and engineers, is necessary
to determine the significance. Third, only a single for-
mat survey was distributed in this study, not taking into
consideration the multi-nation nature of the EAES. Patent
prosecution procedures, as well as legal understandings of
inventorship and ownership, interpretation of "employees’
inventions" may indeed vary by country. As such, further
activities and campaigns are needed to inspire EAES mem-
bers to learn more about IP and IP-related issues within
their specific region or country.

Conclusions

The current level of awareness relating to IP and IP-related
issues is relatively low among EAES members. A structured
IP training program to gain fundamental IP knowledge and
skills should be considered a necessity for clinicians, pre-
venting loss of legitimate rights and avoiding failure in the
clinical implementation of innovative devices to benefit
patients.
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Appendix

I spoke about my idea to a company without an NDA

I spoke about my idea to a company, and they proceeded
IP filing and product planning without any notice to me

I talked about my idea at a congress / seminar before filing
a patent application

I spoke about my idea to an exhibitor at a congress
exhibition booth

I did not take any action since I thought my idea was not
worth it, but others filed the similar idea afterward

I spoke about my idea to a company asking them to apply
for patent by themselves, since I thought patent
application process was too troublesome

I had no idea whether my idea was valuable as IP

I worked on a project under supervision, and later found
out that a patent was filed without my name on it

no experience as above

0 10 20 30 40

I 20

I 8

I 12

I 16

I 8

I 11
I 2 5

3
I 36

Do you have any similar experiences?
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