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Background: The recent trend of pharmaceutical companies commercializing new
objects as new drugs based on the findings of academic medical researchers, commonly
categorizing them as “academic drug discovery” is increasingly gaining popularity in the
pharmaceutical industry. Studies state that academic researchers based in universities
have lower motivation to apply for patents. However, none of the studies evaluated the
existence and extent of the “motivation for patent” in academic researchers, being lower
than that of pharmaceutical companies. This study assesses two hypotheses; Hl1: aca-
demic medical researchers are less likely to believe that the patent system is necessary
for pharmaceuticals, and thus have diminished interest in the commercialization of their
research findings when compared to those in the pharmaceutical industry, H2: apprehen-
sion of the raison d’étre of the patent system affects positive impressions on patents
among academic medical researchers.

Methods: From February to March 2020, an anonymous survey was conducted among
academic medical researchers, pharmaceutical industry professionals, and IP research-
ers based in Japan. Overall response rate was 27.4% (192/700). We conducted an
analysis of variance for Hl and used the PLS-SEM model for H2 in order to verify
the hypotheses.

Results: The results confirmed that the mean calculated from the responses of the
academic medical researchers was significantly lower than the mean of pharmaceutical
company personnel when responses to patenting an emerging technology or drug for the
advancement of medicine were analyzed. In addition, we found that a causal relation-
ship between academic medical researchers’ understanding of patents and their positive
impressions on patents, depending on the degree to which they consider that the patent
system is to encourage and promote new inventions.

Conclusion: We conclude that a contrasting perception of patents not only exists
between academic medical researchers and pharmaceutical company personnel but
also it is caused by their apprehension of patents. More efforts to promote the raison
d’étre of the patent system among academic medical researchers will enable them to
view pharmaceutical patents in a more positive light. Through this study, the pertinence
to promote academic drug discoveries has been uncovered.
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Introduction

Academic medical researchers as well as those associated
with pharmaceutical corporations play a significant role in
launching new drugs for clinical applications.' The industria-
lization of discoveries made by academic researchers is more
common in pharmaceuticals than in other industries, and is
commonly designated as “academic drug discovery”.>?

In the United States of America, entrepreneurial ven-
tures as well as universities play a major role in drug
discovery. In stark comparison, in Japan, initiating
a business start-up has been extremely rare.* Therefore,
it is expected that universities would play a more signifi-
cant role in drug discovery than venture companies; how-
ever, this is not the case in reality whereby drug discovery
by academic researchers is rather rare in Japan.’

Studies have shown that publication of research results
is more important and prioritized than the acquisition of
patents in academia, whereas in pharmaceutical compa-
nies, the acquisition of patents is given more importance
than dissemination of the knowledge in the form of pub-
lication of research results.®®

However, according to Patent Law in Japan as well as
in other countries, inventions cannot be patented in prin-
ciple if they are presented at an academic conference or
published by submitting a paper before a patent applica-
tion is filed. In this case, it will be difficult for pharma-
ceutical companies to invest in the discovery of the drug,
which might lead to a delay in the supply of the drug.
Hence, the motivation of medical researchers to patent is
the key to realizing the production of new drugs through
academic drug discovery.

Two schools of thoughts exist in the domain of phar-
maceutical patents. According to Gaynes,” in terms of
shared the Nobel Prize in
in 1945 with Alexander
Fleming, who discovered the world first antibiotic called

Howard Florey, who

Physiology and Medicine

penicillin, “Florey and others viewed patents as unethical
for such a life-saving drug.” This is a typical negative
view of pharmaceutical patents.

On the other hand, Kennedy et al stated that “Had
Fleming protected (patented) penicillin, companies per-
haps would have had incentive earlier to invest in devel-
oping and manufacturing the therapy and humankind
could have had the treatment much earlier”.'® This
would be a positive view of patents. Generally, the patent
system is often thought of as a system for inventors to

. 11,12
“monopolize” and “make money”."

However, the value of the patent system, at least in the
world of intellectual property (hereinafter simply referred
to as “IP”) researchers, is to grant a monopoly to the
inventors for a certain period of time, subsequently mak-
ing it available to the wider public (eg, generic drugs) in
order to ensure a return on the investment made to create
a new invention. Numerous studies have shown that the
academic community on IP considers that the raison d’étre
of the patent system provides incentive to promote new
discoveries.'* "’

In applying this “incentive theory” to pharmaceuticals
it may be deemed that the patent system exists to encou-
rage and promote the creation of new drugs.®' If this is
the case, the system would be imperative for patients with
incurable diseases waiting for a breakthrough or a long-
awaited treatment modality following the discovery of
a novel drug and therefore, the patent system may facil-
itate more positive outcomes.*

One critical question that arises here is the perception
of patent rights and the patent system of academic medical
researchers, especially compared with one of pharmaceu-
tical industry-based personnel. To the best of the authors’
knowledge, there have been no previous attempts to study
this issue, whereby the differences in the perspectives of
these two study groups were documented systematically,
let alone the cause of them.

For our study, the following two hypotheses were for-
mulated, and a questionnaire-based survey was conducted
among three study groups comprising of academic medical
researchers, pharmaceutical industry personnel, and IP
researchers, respectively who were based in Japan. The
results were statistically analyzed to assess and evaluate
any difference in the perception of patents and/or the
patent system (hereafter simply referred to as “patents™)
among the different study groups.

HI: Academic medical researchers are less likely to
believe that the patent system is necessary for pharmaceu-
ticals, and thus have diminished interest in the commer-
cialization of their research findings when compared to
those in the pharmaceutical industry.

H2: Apprehension of the raison d’étre of the patent
system affects to positive impressions on patents among
academic medical researchers.

This study also identifies and enumerates the percep-
tions of patents harbored by academic researchers’ and
underlying factors contributing to the perception. The
results of this study may help in stimulating academic
drug discovery.
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Materials and Methods

Respondents and Methods

From February, 2020 to March, 2020, an anonymous sur-
vey was conducted in Japan among academic medical
researchers, pharmaceutical industry professionals, and IP
researchers, respectively.

Pre-existing literature in this domain was lacking and
therefore we aimed for a sample size of 53 respondents in
each group, which would achieve an a of 0.05 and B of
0.20 (or 80% power), with the expectation of a “medium”
effect size as a result of the test and the purpose of the
analysis of variance of the three groups.*

In context of the objective of this study, “academic
medical researchers” is defined as those who belong to
a medical department and are conducting research, but do
not include hospital-based physicians or general practi-
tioners. “Pharmaceutical company personnel” is defined
as individuals associated with a pharmaceutical company
which engages in research and development of drugs, and
“IP researchers” is defined as researchers associated with
a university with a specialization in IP.

For approaching the respondents, requests for the ques-
tionnaire were distributed to the members of the organiza-
tion by e-mail via professors or persons in charge within
the organization who had given their prior consent.
Specifically, a clickable form with a link in the question-
naire request letter was included in the body of the e-mail,
and once logged in, the questions were displayed on the
web, and the individual were enabled to enter their
responses on the form online. On the first page when
they logged in, there was a description of this survey’s
purposes and they were asked to click an online informed
consent. If they did not, it was designed that they were not
able to proceed to the next page with the questions.

One of the underlying reasons for adopting this method
is that it is more efficient than paper-based questionnaire in
terms of its distribution, collection, and data processing. In
addition, the person in charge of the organization did not
have access to view the responses of the respondents from
the same organization, since the responses were collected
directly from the respondents via the internet, eliminating
potential result biases.

To view the response to the questionnaire authorization
using a login and password was required. This prevented
any unrelated person to accidentally or deliberately access
the web page of the questionnaire to alter the response. In
addition, prepared three tier password system was created

and different passwords were used for academic medical
researchers, pharmaceutical company personnel, and IP
researchers, respectively, to maintain the integrity of the
data collected.

For academic medical researchers, three medical
schools were requested to fill in the survey form. The
first medical school is Jikei University School of
Medicine located in Tokyo, Japan. Through the manager
of the Core Research Facilities in the university, we
requested institutional researchers (n = 163) on the mailing
list of users of the Core Research Facilities to respond to
the questionnaire. The mailing list can be considered to be
equivalent to random distribution because it includes all
academic medical researchers on campus.

In order to avoid bias due to the unique circumstances
of the university, we also sought the cooperation of two
other medical schools. The first university is Sapporo
Medical University in Hokkaido, located in eastern
Japan. With the help of a professor at Sapporo Medical
University, we used a mailing list for researchers at the
university (n = 334) to request responses. We also
requested another professor in the Department of Drug
Discovery Medicine at Graduate School of Medicine in
Kyoto University, located in the western part of Japan to
respond to our request through the department’s mailing
list (n = 32).

A total of 529 members from the three medical schools
were asked to fill out the questionnaire. All of them used
the university’s mailing list, so it is highly unlikely that
responses from those outside the group who are unrelated
or have different attributes could influence the responses.
A total of 77 responses were received. The response rate
was 14.6%.

Secondly, in light of the objectives of this study, we
sought the cooperation of pharmaceutical companies
involved in the development of the novel drugs. We
requested Japan Pharmaceutical Manufacturers
Association (JPMA) for assistance with the survey,
which has a total of 72 research-based pharmaceutical
companies enlisted as their members (as of August 30,
2020). Since, almost all pharmaceutical corporations in
Japan with an active research and development division
are enlisted with JPMA the results of this survey may be
considered as unbiased. With the consent of the manager
of the association, we requested the member companies to
respond to our survey for random data collection.
According to the head of JPMA, managers of 33 compa-

nies were registered on their mailing list. We requested
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each company manager to forward this survey to two more
randomly selected colleagues in the company, bringing the
total number of respondents to 99.

As with the academic medical researchers, it is highly
unlikely that responses from people unrelated to the phar-
maceutical industry or with different attributes could influ-
ence each other’s responses. A total of 59 responses were
obtained from pharmaceutical industry personnel resulting
in a response rate of 59.6%.

For the IP researchers, we requested the secretariat of
Intellectual Property Association of Japan (the academic
society for intellectual property in Japan) to distribute the
e-mail to the members of the association belonging to one
of the universities. The e-mail was distributed to 25 peo-
ple. The e-mail was also distributed to all 29 faculty
members without any bias, who specialize in IP at the
university (Kanazawa Institute of Technology, Japan) to
which one of the authors of this study is affiliated. In
addition, the authors requested a total of 18 professors
affiliated to the Meiji University (n = 7), Tokyo
University of Science (n = 4), and Osaka Institute of
Technology (n = 7), to distribute the questionnaire to
their colleagues who specialize in IP.

Since, the specialized field of IP is unique and only
limited number of universities in Japan are engaged in
research of IP, it would be safe to assume that there is
almost no bias. The possibility that the answers of unre-
lated or individuals of different attributes could influence
the responses is very low, as is the case for academic
medical researchers and pharmaceutical company person-
nel. We obtained responses from 56 IP researchers, and the
response rate was 77.8%.

The overall recovery rate for the three study groups
was 27.4% (192/700). All data obtained were handled such
that individual data could not be identified, and efforts
were made to protect the privacy of the data.

Survey Details

In each of the three study groups, data regarding the
designation and educational background were collected
as demographic characteristics. For academic medical
researchers, data regarding the clinical experience and
research field (basic medicine and/or clinical medicine)
were also obtained additionally.

We selected six questions to verify the hypotheses with
regard to the necessity (H1), the apprehension of, and
positive impressions on patents (H2). For the study group
comprising [P researchers no additional questions other

than Q1 and Q6 were asked. This was maintained since
they do not actively file patent applications, but rather, the
patents are the subject of their research.

This study focused on answers of the following six
questions:

Q1: Which and to what extent is your idea closer to
A or B on the scale below?

A: Patent system is necessary for pharmaceuticals.

B: Patent NOT
pharmaceuticals.

system is necessary  for

Q2: Which and to what extent is your idea closer to
A or B on the scale below?

A: Filing patent application for new medicines should
be more encouraged.

B: Patent application for new medicines should NOT
be filed.

Q3: Which and to what extent is your idea closer to
A or B on the scale below?

A: Patents should be obtained as long as they can be.

B: Patents should NOT be obtained even if they can be.

Q4: Have you ever learned about patents in detail?

1: NO

2: YES, I have read books about patents.

3: YES, I have attended a lecture about patents.

4: OTHER ()

Q5: Have you ever filed for the patent? Please fill in
the number of applications. ()

Q6: What do you think about this perspective: Patent
system exists as an incentive measure and a promoter for
new inventions?

1. I do NOT agree at all.

2. I do not agree.

3. I agree.

4. 1 totally agree.

QIl, Q2, and Q3 consisted of Likert items assessing
a statement on a 6-point Likert scale.

For question items containing two extreme options,
A or B, a 6-point scale was adopted on intent, rather
than the commonly used 5-point scale. For example, typi-
cally, as seen in QI, this involves extreme options A:
“Patent system is necessary for pharmaceuticals” and B:
“Patent system is NOT necessary for pharmaceuticals.”

As shown in Figure 1, questions which included the
two extremes were, from left to right, close to A, some-
what close to A, more or less close to A, more or less close
to B, somewhat close to B, and close to B.

The underlying reason for adoption of a 6-point Likert
scale was our agreement to a previous study, whereby:
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(The) obvious problem that arises if a middle response
alternative is provided is that it is possible for respondents
who are fatigued, or poorly motivated to complete the
survey to select the middle alternative when they could,
if pushed, give a directional response”.>*

Next, in Q4, which gathered information about learn-
ing experience, the responses were divided into two
groups, one with learning experience and one without
learning experience, with a dummy variable. Specifically,
option 1 was set to “0” and options 2 and 3 were set to
“1.” In addition, option 4 was classified as 0 or 1, depend-
ing on the content of the individual entries. Q5 was treated
as a quantitative variable, since it collected data regarding
the number of patent applications filed. Furthermore, the
question (Q6) which proposed a certain perspective and
asked for approval or disapproval, was treated as a four-
scale question on a Likert scale, since it was not possible
for the respondent to assume a polarized opinion.

The question related to Hypothesis H1 was Q1. One of
the items closely related to constructive concept
“Apprehension of Patents” (Q6) corresponding to the cause
in H2, was “What do you think about this perspective; Patent
system exists as an incentive measure and a promoter for new
inventions?” Two questions, “Learning Experience” (Q4)
and “Filing Experience” (QS5), were added to this item.

Next, the following three questions related to the “posi-
tive impression on patents,” were finalized which corre-
sponded to the results in hypothesis H2.

The

“Necessity”), the second question Q2 is: “Filing patent

first question Q1 (deals with variable of
application for new medicines should be more encouraged
or NOT” (deals with variable of “Evaluation”), and the
third Q3 is: “Patents should be obtained as long as they
can be or NOT” (as a variable name is ‘Future’).

Analytical Method

For Hypothesis H1, the two extremes of ideas were placed at

four more scales listed between them, and converted to
scores (eg, 1 point for the closest to B and 6 point for the
closest to A) by considering them as a 6-point Likert scale.

An analysis of variance was then conducted for com-
paring the responses of the three study groups.

For Hypothesis H2, we used the PLS-SEM model
which allowed causal analysis, to confirm the causal rela-
tionship between the understanding of patents and the
constructive concept “Positive Impressions on patents”
for academic medical researchers.”’

We used the traditional chi-square, the chi-square
/degrees of freedom ratio (chi-square/gl), the Root Mean
Square Residual (RMR), the Goodness-of-Fit Index (GFI),
the Adjusted Goodness-of-Fit-Index (AGFI), the
Comparative Fit Index (CFI), and the Root Mean Square
Error of Approximation (RMSEA) as indices of SEM.

In addition, since the latent wvariable ‘Positive
Impressions on patents” had been a constructive concept,
a confirmatory factor analysis was performed to examine
whether this concept converged to a single factor and
verified its validity. Factors were confirmed using the
unweighted least squares method using the Promax rota-
tion method. Interpretation of the factors was based on
factor loadings of 0.35 or more. Next, the reliability coef-
ficient Cronbach’s alpha was calculated and the reliability
of the scale was examined. The acceptable range of
Cronbach’s alpha was set at 0.7 or more.

The significance level was set at 5% for all tests, and
HAD and IBM SPSS Amos 26.0.0 (Japanese) statistical

software was used in this study.”®

Results

Data Cleaning

We did data cleaning by excluding invalid data. As
a result, we excluded two data points from academic
medical researchers’ group, six from group of pharmaceu-
tical company personnel, and three from IP researchers.

both ends of a straight line as A and B (see Figure 1), with  Therefore, responses from 75 academic medical
A o ® ® ® ® o B
Closeto  Somewhat more more Somewhat  Close to
A close to or less or less close to B
A close to close to B
A B
Figure | 6-point Likert scale used for QI, Q2, and Q3, ranging from option A to option B.
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researchers, 53 pharmaceutical company personnel, and 53
IP researchers were included in the final data set.

Demographic Characteristics

Characteristics of respondents are given in Table 1. Among all
75 above-mentioned respondents of academic medical
researchers, 55 (73.3%) graduated from medical schools and
20 from school of medicine (26.7%). In terms of their present
designation in the medical school, 20 held the post of profes-
sor or associate professor (26.7%), 35 were either assistant
professors or instructors (46.6%), and 20 were doctoral stu-
dents or others (26.7%). Out of the 75 above-mentioned
respondents of academic medical researchers, 24 were pro-
viding medical care actively carrying out research (32.0%), 7
had clinical experience in the past (9.3%), and 44 dedicated
themselves exclusively to research (58.6%). In addition, 29
conducted research only in basic medicine, 20 only in clinical
medicine, and 25 in both basic and clinical medicine.

Table | Demographic Characteristics

On the other hand, among all 53 respondents of phar-
maceutical company personnel, 23 graduated with
a degree in medicine (43.4%), 10 in chemistry (18.9%),
5 in engineering (9.4%), 4 in agriculture (7.5%), 3 in
biology (5.7%), 1 graduated from medical school (1.9%),
and 7 in other disciplinary fields (13.2%). Additionally,
two participants held executive position in pharmaceutical
companies (3.8%), 15 worked as division chief (28.3%),
29 worked as section chief (54.7%), and 7 worked in
miscellaneous positions (13.2%).

About the group of IP researchers, 17 out of all 53,
were law graduates (32.1%), 14 graduated with a degree in
engineering (26.4%), 9 graduated in science (17.0%), 4
graduated in economics (7.5%), 3 graduated in agriculture
(5.7%), and 6 were awarded degrees in interdisciplinary
fields (11.3%). In terms of academic appointments, 36 held
a professorship or an associate professorship (67.9%), 7 of
them were associate professors or instructors (13.2%), and

Variables Academic Medical Pharmaceutical Company IP
Researchers Personnel Researchers
Title Professor or Associate 20(26.7%) - 36(67.9%)
Professor
Assistant Professor or 35(46.6%) - 7(13.2%)
instructor
Executive - 2(3.8%) -
Division chief - 15(28.3%) -
Section chief - 29(54.7%) -
Others 20(26.7%) 7(13.2%) 10(18.9%)
Education Medical school 55(73.3%) 1(1.9%) -
School of medicine 20(26.7%) 23 (43.4%) -
Chemistry - 10 (18.9%) -
Engineering - 5(9.4%) 14(26.4%)
Agriculture - 4(7.5%) 3(5.7%)
Biology - 3(5.7%) -
Science - 9(17.0%)
Law - - 17(32.1%)
Economics - - 4(7.5%)
Others - 7(13.2%) 6(11.3%)
Clinical experience | No 44(58.6%) - -
Yes (past) 7(9.3%) - -
Yes (present) 24(32%) - -
Research field Basic medicine 29(38.7%) - -
Clinical medicine 20(26.7%) - -
Both basic and clinical 25(33.3%) - -
medicine
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O med

Ocorp

Necessity

Wipr

Attributes

Figure 2 Bar graph of mean scores.
Abbreviations: med, academic medical researchers; corp, pharmaceutical com-
pany personnel; ipr, IP researchers.

other 10 were researchers without

duties (18.9%).

lectureship

Hypotheses: HI

The mean score of the response to the question about “Whether
the patent system is a necessary system in medicine” for
academic medical researchers was 4.893. Here a score of 1
point deemed the response to be unnecessary and 6 point
represented most necessary. On the other hand, as shown in
Figure 2, the mean score of the same question for the pharma-
ceutical company personnel was 5.736, and the mean score of
the same question for the IP researchers was 5.698.

An analysis of variance for the data of the responses of
three different occupational groups- academic medical
researchers, pharmaceutical company personnel and IP
researchers - revealed that the main attribute significantly
influencing the responses was that of the occupation of the
respondent [F (2, 178)=21.66, p=0.000], as shown in Table 2.

The Holm—Bonferroni method was applied and the
results of multiple comparisons showed that the above-
mentioned mean score of the response to the question
about “Whether the patent system is a necessary system
in medicine” for academic medical researchers (M =
4.893) was significantly lower than that of pharmaceutical
company personnel and IP researchers (pharmaceutical

Table 2 Main Effect of Attributes

F-value dfl df2 p -value

21.655 2 178 0.000%*

Note: **P-value is <0.01.

Table 3 Multiple Comparisons Adjusted with Holm’s Method

Pair Main Effect p-value.000**
t-value Df p-value Adjusted p-value
med—corp —5.657 178 0.000 0.000%*
med-—ipr —5.403 178 0.000 0.000**
corp—ipr 0.234 178 0.815 n.s.

Note: **P-value is <0.01.
Abbreviations: med, academic medical researchers; corp, pharmaceutical com-
pany personnel; ipr; IP researchers.

company personnel; M = 5.736; IP researchers; M =
5.698) as shown in Table 3 (pharmaceutical company
personnel; t(178) = —5.657, Padj = 0.000;IP researchers:
t(178) = —5.403, Padj = 0.000). There was no significant
difference between pharmaceutical company personnel
and IP researchers [t(178) = 0.234, n.s.].

Hypotheses: H2

We conducted a Covariance Structural Analysis of the relation-
ship between the constructive concept “understanding of
patents” and “Positive Impressions on patents” for a group of
academic medical researchers, using a PLS model that allows
us to confirm the cause-effect relationship.

As shown in Figure 3, the result was 0.65 for the
standardized coefficient, confirming the existence of
a causal relationship between the two concepts. In parti-
cular, the value of the path coefficient from “Apprehension
(of patents)” was 0.92, confirming a strong influence.

The model was considered adequate according to the fol-
lowing parameters: X2 = 2.764; x2/df = 0.461; RMR = 0.179;
GFI = 0.988; AGFI = 0.959; CFI = 1.00; RMSEA = 0.00.

In addition, for confirmation, the factor analysis was also
performed for three questions related to the constructive con-
cept “Positive Impressions on patents” (Q1, Q2, and Q3). The
results confirm that the factors converge as a single factor using
a scree plot, as shown in Figure 4. Also, as shown in Table 4,
the suitability of the conceptual model was confirmed. At the
same time, we calculated the reliability coefficient Cronbach’s
alpha, which was 0.837, and its acceptability was confirmed,;
since, its value exceeded the value of 0.7.

Discussion

As “academic drug discovery” becomes more important, both
academic medical researchers and pharmaceutical corpora-
tions play a significant role in launching new drugs.
However, existing literature®® shows that there might be
a gap in “motivation to apply for patents” between academic
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Table 4 Factor Analysis

Item Factor
Questions (abbreviated)

QI: Patents are necessary. (“Necessity”) 0.948
Q2: Filing should be encouraged (“Evaluation”) 0.727
Q3: Patents should be obtained. (“Future”) 0.720

researchers and pharmaceutical companies, and none of the
studies assessed the existence and extent of this gap.

The aim of this study was to confirm the existence of
difference in perception in the context of patenting tech-
nology between academic researchers and pharmaceutical
companies based in Japan, as well as if any to find the
cause of the difference.

We confirmed that the mean of academic medical research-
ers was significantly lower than the mean of pharmaceutical
company personnel when asked whether they thought patent
was necessary in medicine, while there was no difference
between pharmaceutical company personnel and IP
researchers.

The results support the hypothesis H1. A contrast in
perception of the patent system exists when comparing
between academic medical researchers and pharmaceutical
company personnel, which needs to be resolved since
academic researchers can potentially play a significant
role in drug development which requires large investment.

More importantly, a causal relationship between academic
medical researchers’ understanding of patents and their posi-
tive impressions on patents was confirmed, depending on the
degree to which they consider that the patent system is to
encourage and promote new inventions, which also simulta-
neously supports the hypothesis H2. This suggests that aca-
demic medical researchers are more likely to have positive
impressions of the patent system if they are provided the
opportunity and resources to gain knowledge of the spirit or
legislative intent of patent law. However, in reality there are
limited opportunities, lectures or resources on patents being
shared by medical schools to disseminate information among
academic researchers. Therefore, it is unrealistic to expect
a comprehensive knowledge among them about the raison
d’étre of the patent system. Presumably from this perspective,
Japan Agency for Medical Research and Development is now
providing free educational materials for academic medical
researchers to learn about the raison d’étre of the patent system.
The materials state that academic drug discovery is important
in Japan for the mass production and supply of new drugs, and
that in order to achieve this, academic medical researchers

need to value patents as well as papers, and that if pharmaceu-
tical companies hesitate to invest as a result of researchers
prioritizing papers, it will ultimately be difficult to actually
save patients.”’

As mentioned above, collaboration between academic
medical researchers and pharmaceutical companies is
important for drug discovery, and since limited under-
standing of the patent system might impede drug discovery
it would be pertinent to bridge this knowledge gap.

Limitations

One of the limitations of our study include small sample size.
The sample studied just met the minimum sample size require-
ments which achieved an o of 0.05 and B of 0.20 (or 80%
power). Moreover, the possibility of the existence of bias due
to the small sample size could not be completely ruled out. The
sample of the academic medical researchers was low, as only
three specific schools responded to the survey. Secondly, this
survey was conducted only in Japan, which restricts general-
izations of our results to other nations. Thus, another limitation
is that the result may depend on the selection of the medical
schools/universities/academic research institutes/pharma com-
panies chosen for the study and their area of research. Thirdly,
the period of the survey, approximately 2 months, is rather
small.

Furthermore, the limitations on the number of items
that could be on the questionnaire to ensure that respon-
dents were not overburdened lead us to omit questions on
sociodemographic characteristics, such as gender and age
that were hypothetically assumed to be irrelevant.

For much the same reason, we did not include questions
about the technology/therapeutic area in which the medical
school is researching or the pharmaceutical company con-
sidered for the study is working. Likewise, there were no
questions on what stage of research these respondents are at
and it has any bearing on academic drug discovery.

However, it is possible that these variables may have an
effect on the responses registered by the participants of the
study.

Future attempts to discern patent-based perceptions among
study groups can increase the robustness of the study by
including data from various medical schools, universities,
pharmaceutical companies and academic research institutes
all around the globe, by incorporating respondents’ other
sociodemographic data like sex, age etc., research stage and
involvement with drug discovery, or by expanding the survey
period.
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Despite of all the various limitations mentioned above,
to the best of our knowledge our research survey is novel.

Conclusion

This study confirms that a stark difference in perception of
patents exists between academic medical researchers and
pharmaceutical industry-based personnel. To be more spe-
cific, a majority of the academic medical researchers tend
to have a more negative view of pharmaceutical patents
than pharmaceutical industry professionals.

Moreover, we first showed a causal relationship
between academic medical researchers’ understanding of
patents and their positive impressions of patents, depend-
ing on the extent to which they understand that the patent
system is intended to encourage and promote invention.

Although, a majority of the academic medical research-
ers tend to view the patent system negatively, transforma-
tion of their perspective would occur if they are convinced
that the raison d’étre of the patent system provides incen-
tive to promote new discoveries and thus it is essential to
save patients who need the new drugs’ supply by collabor-
ating with pharmaceutical companies.
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