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ABSTRACT

Background and Objective. Anatomical education utilizes mainly cadaver dissection, but it also depends on innovations 
such as novel preservation techniques, simulation models, and virtual dissection apps. There is no review on anatomical 
patents. This study aimed to review the worldwide landscape of existing patents on anatomical education to identify 
gaps and opportunities for utilization and further innovations.

Methods. We conducted a scoping review for inventions, utility models, and industrial design applications on anatomical 
education. We searched the following databases as of December 31, 2022 (WIPO Patentscope, Espacenet, and 
Derwent). We deduplicated the records, screened them for eligibility, and extracted information on characteristics of 
the patent application and applicant. We computed frequency and percentage according to country, type of applicant, 
number of inventors, type of patent, scope of patent, purpose of patent, organ system, status of patent, and time to 
patent granting.

Results. Out of 667 merged records from the initial search, we removed 312 duplicates, excluded 97 records, and 
included 258 reports in the review. The median number of patent applications per year was 58 (range, 32, 61). 
Majority of the applications were from China and USA (36.0 and 34.9%, respectively), national in scope (62.8%), 
industry as applicant (49.6%), inventions (77.5%), usable beyond anatomy (70.9%), physical models (53.1%) and with 
pending status (63.6%). The median time to granting for 65 patents was 316 days (range, 40 to 1568).

Conclusion. For the period 2018-2022, there were 258 patent applications related to anatomical education, both as a 
basic science and in clinical applications, were mostly inventions, applied for by industry, contributed by US and China, 
only national in scope, physical 3D models (mostly musculoskeletal, head/neck and sensory organs, and whole body), 
and usable beyond basic anatomy. The majority of patent applications are still pending with only 65 granted patents. 
Plastinated specimens, and the urinary, reproductive, and pulmonary organ system models were least represented.
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INTRODUCTION

Intellectual property (IP) is broadly defined by the World 
Intellectual Property Organization (WIPO) as “creations 
of the mind”.1 These are protected by intellectual property 
rights which are given to the creator for them to have an 
exclusive right over the use of that creation for a given time. 
Patents, utility models, and industrial designs are all forms 
of intellectual property rights that play a crucial role in 
safeguarding innovations and fostering creativity in various 
industries, including the medical education field (Table 1).2

Because an IP can be considered as a financial resource, 
doctors, paramedical professionals, and medical students 
should be aware of its benefits.3 Additionally, the development 
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of a previously intangible idea to a useable technology 
that benefits society may act as an intrinsic motivator for 
researchers to engage in its development. 

Sharing of intellectual properties in anatomical education 
have been used to produce state-of-the-art facilities and 
equipment for teaching anatomy in Bristol, UK with the help 
of third-party companies.4 However, it was highlighted that 
not all intellectual property ventures guarantee success and 
that monitoring and evaluation of learning outcomes should 
still continue throughout their implementation.5 Technology 
in the form of virtual and augmented reality, holograms, 
mixed reality, virtual dissection tables, social media, mobile 
applications, mobile devices, 3D printing, online video sharing, 
simulation, educational games, e-learning, and other software 
can be integrated into clinical education and training.6 
Recent developments in computer technology and software 
have the potential to enhance learning and identification of 
anatomical structures and their relationships to each other.7 
Furthermore, intellectual property development can also be 
used as metrics for promotion and incentives in the field of 
academics.8,9 However, knowledge on intellectual property 
was adequate only in ⅓ of surveyed faculty in six health-
care professional institutions in Belagavi, Karnataka, India.10 
Intellectual property is a relatively new discipline in research 
whose applications have not yet been fully maximized by 
any discipline up to this point in time.11

A preliminary search in PubMed and CINAHL, and local 
Philippine science database, HerdinPlus yielded 13 relevant 
reviews on intellectual property in general, or in the medical 
field, but not necessarily related specifically to anatomical 
education (See https://github.com/users/RFGenuino/
projects/1/views/1?pane=issue&itemId=41323831 for search 
details). Reviews on intellectual property include performance 
in patent applications of universities in Chile,12 trends 
and transitions of intellectual properties for 87 US-based 
universities from 1981 to 1995,13 the culture of academic 
patenting and type of technology transfer office models of 
universities in the United States and China in the context of 
existing national systems and policies,14 and nurse-authored 
patents in the USA.15 Medical innovation patent reviews 
were mostly on biotechnology, and included digital pathology 
(USPTO; prior to 2014; 876 patents),16 genetics (WIPO, 

EPO; 1990 to 2009;150,000 patents,17,18 lipase immobili- 
zation (WIPO; 1976-2019; 3066 patents),19 biocatalysis,20 
essential medicines in developing countries,21 drug develop-
ment in the Massachusetts Institute of Technology,22 cardio-
thoracic and cardiovascular surgery (international; 1976 
to 2000),23 and dentistry in India using the Intellectual 
Property Office website of India (2005 to 2009)24.

OBJECTIVES

This study aimed to fill in the knowledge gap on the 
patent landscape in the field of anatomical education. The 
specific objectives of this study were to: 1) describe the charac-
teristics of anatomical patent applications, 2) evaluate their 
relevance and potential impact in anatomical education and 
patient care. By identifying useful and relevant applications 
as well as lacking or underrepresented areas, we can highlight 
those that can already be adopted and recommend areas 
that provide opportunities for future innovations.

METHODS

We conducted a scoping review of IP applications for 
anatomical education worldwide for the past five years. 
This study was registered with University of the Philippines 
Manila-Research Grants and Administration Office (UPM 
RGAO-2022-1451) and a study protocol was submitted and 
exempted from review by the UPM-Research Ethics Board 
(UPM REB 2023-0023-EX) and can be provided upon 
request. No protocol amendments were applied.

Eligibility Criteria
We included patents for inventions, utility models, 

and industrial design applications that were related to gross 
anatomical education as a basic science or applied science 
(for training of clinical skills) (e.g., dissection tools, models, 
simulation, apps), any country, any applicant, and any type 
of inventor. We excluded those that were for the anatomical 
education of non-humans, those that were for the purposes 
of processing of human remains NOT related to its use as an 
educational tool, those that were exclusively for patient care or 
patient safety in healthcare, and those related to histological 
or cytological education. We also excluded non-English 
patents that could not be translated into English.

Information Sources
On January 12, 2023, we searched the following patent 

databases for patents that had priority/application dates 
between January 1, 2018, to December 31, 2022.
1. WIPO Patentscope (https://patentscope.wipo.int/

search/en/search.jsf ).25 The WIPO PatentScope data-
base is a global patent database maintained by the WIPO 
and as of 2022 contains more than 109 million patent 
documents. It contains millions of patent documents 
from around the world, including international Patent 

Table 1. Types of Intellectual Property (IP) Rights2

Term Definition

Patent Government-issued grant, bestowing an exclusive right 
to an inventor over a product or process that provides 
any technical solution to a problem in any field of human 
activity which is new, inventive, and industrially applicable

Utility 
model

Also a right to an invention that offers a new technical 
solution to a problem and is also industrially applicable, 
but it does not require invention to have an inventive 
step

Industrial 
design

Concerned with the aesthetic (e.g., three-dimensional, 
two-dimensional features) aspects of an article
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Cooperation Treaty (PCT) applications and other patent 
documents from over 100 national and regional patent 
offices worldwide. 

2. Espacenet (https://worldwide.espacenet.com/).26,27 
Espacenet is a free publicly available database maintained 
by the European Patent Office (EPO) from 1782 to the 
present, but also contains data from the WIPO, and many 
other national and regional patent offices. It is updated 
daily and contains data on more than 140 million patent 
documents from around the world. 

3. Derwent (https://www.derwentinnovation.com/
login/).28 The Derwent patent database is a global patent 
database maintained by Clarivate Analytics that requires 
a paid subscription. It originally started as the Derwent 
World Patents Index (DWPI) in 1991. It provides com-
prehensive coverage of patents and patent applications 
from 75 jurisdictions around the world, including the 
United States, Europe, Asia, and other regions. The 
database includes over 58 million patent documents.

Search Strategy
We used pretested search strategies for each database 

(https://github.com/users/RFGenuino/projects/1/
views/1?pane=issue&itemId=41323831).

Data Charting Process
A set of two reviewers independently screened, 

assessed, and extracted data from the included studies. For 
disagreements, the pair of reviewers discussed or if a consensus 
was not reached, a third reviewer was consulted. 

Data Variables
For the outcome of patent characteristics, we extracted 

the following data items: patent code (priority/application/
publication), country, type of applicant (academic, industry, 
individual, government), inventors, number of inventors, type 
of patent (Invention or utility model or industrial design), 
scope of patent (international or national), date of application, 
date of publication, date granted, status of patent (pending, 
abandoned, granted, rejected), purpose of patent (specific to 
anatomy vs usable beyond anatomy), organ system, category 
of patent (e.g., cadaver dissection, computer-implemented 
technologies, models per organ systems).

We did not search for funding source or any missing data 
beyond the patent information provided in the respective 
databases. We resolved unclear information by discussing the 
best interpretation among pairs of reviewers. Data extraction 
templates and detailed summary data tables can be provided 
upon request.
 
Data Synthesis

We used Microsoft Excel to compute for frequency 
and percentage of categorical variables and generate tables 
and graphs showing variable trends and distributions. We 
described and summarized characteristics of IP applications 

for each category of educational or training tool (models, 
CITs, cadaver dissection, and miscellaneous).

RESULTS

Search Flow
The search strategy yielded 667 patent applications and 

312 duplicates were removed. Among the remaining 355, we 
excluded 97, leaving 258 patent applications for inclusion in 
the review (Figure 1). 

Characteristics of Anatomical Patent Applications
Majority of the IP applications were from China (36%, 

93/258) and United States (34.9%, 90/258), each contributing 
a third of the total patents; followed by Russia (5.8%, 15/258) 
(Figure 2). 

There was a slowly rising number of applications between 
2018-2021, with a median of 58 per year, noting a sharp drop 
by 48% from 2021 (n =61) to 2022 (n = 32) (Figure 3).

Models were the most numerous category (53.1%, 
137/258) followed by computer-implemented technologies 
(CITs) (20.9%, 54/258) (Figure 4).
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Figure 1. Search flow diagram.
Note: List of excluded patents may be provided upon request.

Records 
identified from: 

Databases 
(n=667)

Records removed 
before screening: 
Duplicate records 

(n=312)

Records 
screened 

and assessed 
for eligibility 

(n=355)

Final records included (n=258)

Records excluded (n=97)
• Device/ Method (n=26)
• Surgical planning/ surgical system 

(n=15)
• For treatment of medical 

conditions (n=14)
• Plant/ Animal Research and 

Subjects/ Vertebrate model/ 
Animal joint (n=12)

• Pharmaceutical/ Manufacturing 
(n=9)

• Biotechnology and Biochemistry 
(n=6)

• Processing of human remains (n=5)
• Cell Biology/ Histology (n=3)
• For therapy of joints and ligaments 

(n=2)
• Medical training evaluation tools 

(n=2)
• Biomechanics (n=2)
• Postmortem ocular tissue/ blast 

research (n=1)
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Majority of the 258 patent applications were limited to 
national in scope (162, 62.8%), with industry as applicant in 
half (128, 49.6%). More than three quarters were inventions 
(200, 77.5%) and were usable beyond anatomy (183, 70.9%). 
More than half were still pending (164, 63.6%) and only 
a fourth were granted (65, 25.1%), with median time to 

granting of 316 days (range, 40 days) for a teaching aid for 
learning the musculoskeletal structure of the human body 
(KR20210082018A) in 2021 to 1568 days, for a fixture tool 
for securing a bio-textured organ model (EP3806068A1). 
The median number of inventors was three (range, 1 to 22) 
with a single inventor (62, 24.0%) being the most common 
number, followed by two inventors (50, 19.4%), and four 
inventors (43, 16.7%). The patent with 22 inventors (Brazil; 
university and a foundation) was a simulator for orogastric 
surgery and gastroesophageal atresia for clinical and surgical 
training, with both diagnostic and therapeutic purposes 
(Table 2). The applicants with the highest number of patent 
applications were Intuitive Surgical Operations Inc. (US) 
(n = 23), followed by Tornier, Inc (n = 10), and Edwards 
Lifesciences (n = 5).

Of the models, the musculoskeletal system (37/137, 
27.0%) were the most numerous, of which there were 11 
granted patents (Table 3). The least represented were the 
urinary system (6/137, 4.4%) and pulmonary system (1/137, 
0.7%), with only one patent granted for each. The most 
common CIT patent applications (n=54) were artificial 
intelligence plus extended reality (n = 15), artificial intelligence 
only (n = 12), and mixed reality (n = 11), of which there were 
nine granted patents. Cadaveric dissection patents (n=38) 
include dissecting implements (n=16), dissecting tables 
(n=10), embalming fluids and processes (n=12), of which 
there were two granted patents for dissecting implements, 
and six for dissecting tables.

Relevance and Potential Impact in Anatomical 
Education and Patient Care 

Among the 11 granted patents for musculoskeletal models, 
there are two that can be potentially useful for medical students 
studying basic anatomy; musculoskeletal structure of human 
body [KR102287632B1] and whole-body muscle model of 
human body [CN214475931U]. The 1st patent introduces an 
innovative teaching material that allows medical students to 
gain better understanding of the musculoskeletal structure 
by directly installing stretchable elastic muscle models onto 
a human skeleton model. The patent also aims to enhance 
medical students’ comprehension of muscle attachment 
points using 3-D multi-joint movements. The rest would be 
more fit for students or trainees in higher levels or medical 
practitioners. The 2nd patent features detachable components, 
magnetic connections, and exchangeable genitals, offering 
medical students a versatile and interactive learning tool.

The lone patent for each of the least represented organ 
systems were directed mostly for higher levels of medical 
education and not basic anatomy. The endotracheal intubation 
simulator [CN112587233A] can be used as a safe and realistic 
way to practice this critical procedure for those rotating 
in Emergency Medicine or Anesthesiology departments. 
Similarly, the urological simulator [RU208258U1] would 
be more useful for surgeons since it is designed to practice 
percutaneous bladder puncture under ultrasound guidance.

Figure 2. Geographical distribution of patent applications.
The darker blue color in the map corresponds to a higher number of 
patent applications.

Figure 3. Number of patent applications per year: 2018-2022.

Figure 4. Frequency distribution based on type of patent (%).
CIT – Computer-implemented technology
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Of nine granted patents for CITs, two of these are 
university-based patents: a virtual human body model 
[CN111429569A] and a transanal endoscopic surgery 
simulator [CN209297597U]. The first invention offers a 
cutting-edge approach to anatomical education through 
immersive technology, potentially impacting patient care by 
producing well-prepared healthcare professionals. The second 
invention provides realistic surgical simulation, with a high 
potential to improve patient care by enhancing the skills of 
healthcare professionals.

Cadaveric dissection patents (n=38) include dissecting 
implements (n=16), dissecting tables (n=10), embalming 
fluids (n=7), and processes (n=5), of which there were 
2 granted patents for dissecting implements, and 6 for 
dissecting tables. Among the embalming fluids and processes, 
two were granted. Two of these dissecting table patents are 
university-based patents: a teaching demonstration frame that 

Table 2. Summary of Characteristics of Included Patent Appli-
cations (n=258)

Characteristic No. %

Country
China
USA
Russia
India
Turkey
Colombia
Brazil
Japan
South Korea
Canada
Indonesia
United Kingdom
Spain
European Patent Office (EP)
Hong Kong
International Bureau (IB)
Italy
Singapore

93
90
15
10
10

9
8
6
3
3
2
2
2
1
1
1
1
1

36.0
34.9

5.8
3.9
3.9
3.5
3.1
2.3
1.2
1.2
0.8
0.8
0.8
0.4
0.4
0.4
0.4
0.4

Scope
National
International

162
96

62.8
37.2

Type of applicant
Industry 128 49.6
Academic/University 88 34.1
Individual 33 12.8
Government 9 3.4

Number of inventors
1 62 24.0
2 50 19.4
3 38 14.7
4 43 16.7
5 17 6.6
6 19 7.4
7 8 3.1
8 7 2.7
9 3 1.2
10 3 1.2
11 to 22 8 3.1

Type of patent
Invention 200 77.5
Utility model 57 22.1
Industrial design 1 0.4

Purpose of patent
Usable beyond Anatomy (Broad applicability) 183 70.9
Specific to Anatomy 75 29.1

Category of patents
Models 137 53.1
Computer-implemented technology (CIT) 54 20.9
Cadaver dissection 38 14.7
Miscellaneous 29 11.2

Status of patents
Pending 164 63.6
Granted 65 25.1
Abandoned/ Withdrawn 17 6.6
Rejected 11 4.3
Expired 1 0.4

Table 3. Summary of Patents per Category

Category No. of Approved/
Granted Patents

Total No. 
of Patents

Models* 42 137
Musculoskeletal 11 37
Head and Neck/Ear 10 24
Neurologic 5 10
Whole body 3 16
Circulatory 4 16
Digestive 3 9
Reproductive 3 8
Eye 1 10
Pulmonary 1 1
Urinary 1 6

CIT** 9 54
AI 1 12
Virtual Reality 1 7
Augmented Reality 1 3
Mixed Reality 3 11
XR 1 2
AI plus XR 1 15
Other CIT 1 4

Cadaver dissection† 10 38
Dissecting tables 6 10
Dissecting implements 2 16
Embalming fluids and processes 2 12

Miscellaneous‡ 4 29

* Supplementary Table S3.1

** Supplementary Table S3.2
† Supplementary Table S3.3
‡ Supplementary Table S3.4

Supplementary Tables for list of granted patents for each category may 
be found at: http://doi.org/10.17605/OSF.IO/Z2UHA

Note: List of pending, abandoned/withdrawn, and rejected patents may 
be provided upon request

AI – Artificial intelligence, CIT – Computer-implemented technology, XR 
– Extended reality
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can also collect blood, body cavity effusions, or tissue fluids 
generated during dissection [CN211264779U], and a multi-
directional dissecting table whose angles can be adjusted 
[CN211264642U]. The innovative designs may enhance 
anatomical teaching through safe and sanitary dissection 
classes as well as easy access to different parts of the cadaver.

Notably, both plastination patents were rejected, that of a 
liver specimen casting model and method [CN109049460A] 
and an in-situ embedding method and model for foot 
bone [CN108877446A]. 

DISCUSSION

Summary of Main Findings and Interpretation
Scientific productivity is conventionally measured by the 

number of patents or publications.29 This study noted that 
two countries (China and USA) had the greatest number 
of IP applications on anatomical education, mirroring their 
respective scientific productivity trends. This trend can be 
traced back to significant landmark legislations, namely the 
improved IP rights law in the US in 1981, with China following 
suit in 2002. An overview on patenting trends and technology 
commercialization in the technology transfer offices in US 
and China showed a steady rise in university patents from the 
period 1981 to 2020.14 This trend was attributed to substantial 
resources, government support, emphasis on academic 
entrepreneurship, and skilled technology transfer staff in 
the US and Chinese universities. Among 3.4 million patent 
applications filed worldwide, China took the lead with 1.59 
million patent applications, followed by the United States 
(591,473), Japan (289, 200), Republic of Korea (237,998), 
and Europe (188,778) with the highest growth rate also 
taken by China (+5.5%), India (+5.5%), and the Republic 
of Korea (+2.5%).30 It may be easier and more practical for 
the Philippines, being in closer proximity to China and 
with a more similar Asian body type, to utilize marketed 
Chinese patents, while considering quality and longevity  
of products.

The trend for industry to lead in patent applications is 
similar to a review of 110 dental patents in India from 2005-
2009 wherein 70% of applicants were private companies and 
27.3% were individuals.24 In our worldwide review, however, 
unlike the Indian review where universities were the least 
contributor at 2.7%, universities were the 2nd leading patent 
applicants. Universities as patent applicants ensure that the 
patents eventually become adopted into the educational 
curricula. In a review article, they aimed to raise IP awareness 
among clinical and translational researchers in universities and 
academic hospitals by providing a concise overview of patent 
protection and important implications of IP for research and 
the researcher.8 A recent development that heralds university-
based patent activity is the recent collaboration between the 
University of the Philippines Manila-Technology Transfer 
and Business Development Office (TTBDO) with the 
UPCM Anatomy Department in applying for patents for 

a dissection table and an interactive computer application 
by two co-authors in this study.

Physical models being the most common IP application 
in our review reinforce the solid role of 3D traditional 
anatomical models as the cornerstone of teaching gross 
anatomy. This can address the problem of shortage in cadavers 
in recent years, which was aggravated by the COVID-19 
pandemic. Being low-cost compared to digital counterparts, 
physical models have been around since the 1700s with its 
origin traced to Europe.31 The educational value of 11 3D 
low-fidelity models published between 2000-2010 in three 
leading Anatomy journals lies in its use as a memory aid, 
reduction in cognitive overload, facilitating problem-solving, 
arousing student enthusiasm and participation, and requiring 
minimal resources to produce.32 In a systematic review 
of eight studies (7 RCTs, 1 quasiRCT), physical models 
showed a significantly higher overall knowledge outcome 
(p <0.001), spatial knowledge acquisition (p <0.001), and 
long-retention knowledge outcome (p <0.01) compared to 
all other educational methods.33 The use of 3D printing may 
be utilized to create accurate models based on scan data of 
high-resolution computed tomography images, plastinated 
upper limb prosection,34 and radiologic images35. 

The most common organ system modelled was the 
musculoskeletal system and may be due to its superficial loca-
tion as the first layer (after skinning the cadaver) to be dissected 
among all organ systems. The complex spatial organization, 
underlying neurovascular structures and musculotendinous 
insertions into the bones can be better appreciated using 
physical 3D models. Based on the Global Burden of 
Disease Surgery, among the noncommunicable diseases, 
after neoplasms (61.4%), musculoskeletal disorders (84%) 
were the most frequent surgical procedures among admitted 
patients followed by digestive diseases (36.2%), cardiovascular 
and circulatory disorders (32%); diabetes, urogenital, blood, 
and endocrine (33.3%), neurologic (10.2%) and respiratory 
(4.3%).36 A review on patents for musculoskeletal disorders 
showed preponderance of ergonomic applications that can 
address preventing such injuries.37 However, majority of 
the musculoskeletal model patents were simulations specific 
to certain joints that are more useable for higher levels of 
medical training (e.g., surgery or rehabilitation medicine 
training). This highlights the gap in musculoskeletal patents 
that emphasize basic anatomical knowledge rather than 
proficiency in clinical procedural or surgical skills.

The head and neck, and the sensory organs (ear) were 
the 2nd most common body part models that had anatomical 
education IP applications. Although they only account for 
10% of the total body surface area, the intricate structure 
of the sensory organs and their relatively very compact and 
small size, making it difficult to study them in-situ, may 
explain why they have a large representation. These patented 
models may potentially benefit our medical students in 
understanding minute anatomical details of these structures. 
The least represented organ systems being the pulmonary 
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system, with only an endotracheal intubation simulator, and 
the urinary system, with only a urological simulator, point to 
fields that are underrepresented and may be further developed 
by potential patent applicants.

Whole body models were the 3rd most common patent 
application for models. Since an overall study of entire 
human body is the key to an integrated holistic approach to 
anatomical education, whole body models are essential and 
form the staple of any anatomy department. The importance 
of anatomical models, whether physical or digital, as an 
option to the unavailability, discomfort and inconvenience 
of cadaveric dissection has been recognized.38 Whole body 
models are increasingly being sought after because of the 
perennial scarcity of bequeathed bodies (cadavers) that 
would serve as silent mentors in the dissection laboratories 
of medical schools worldwide.

CITs being the 2nd most represented patent applications 
reflect the newest rising trend of information technology to 
enhance learning in medical education.6 In the EPO database, 
computer technology was the fastest growing field with a 
growth of +9.7%; notably, medical technology had a positive 
but lower growth at +0.8%.39 In a review of simulation training 
studies,40 virtual patients, settings, or environments were 
employed in teaching laparoscopic surgery, gastrointestinal 
endoscopy, suturing skills, emergency resuscitation, anatomical 
examinations, among others. In another systematic review 
(51 trials in both high- and low-middle-income countries),41 
virtual patient simulations were more effective in improving 
skills and equally effective in improving knowledge compared 
to traditional education. It also reduced anxiety among 39 
undergraduate medical students in the operating room 
attending a coronary bypass surgery.42 Game-based virtual 
simulations have also been shown to improve test score and 
learner motivation.43 Another advantage of virtual simulations 
is the reduction of risk to patients from untrained students, 
and the risk of transmission of infectious diseases, especially 
during the COVID-19 pandemic lockdowns.44 As our 
medical students form part of the “digital native” generation, 
the use of computer technology may reduce the cognitive load 
and benefit those who are visual learners.

Patents related to cadaveric dissection such as dissecting 
tables, implements, embalming fluids and processes, 
were less common than the models and CITs. This could 
be attributed to the longstanding tradition of cadaveric 
dissection in anatomy education. The Japanese Guidelines 
(2012) underscored the role of cadaveric surgical training for 
acquiring essential medical skills and fostering innovations in 
surgical or interventional skills.45 Ergonomically constructed 
dissection tables and implements, and reduction of hazards 
associated with chemicals used in cadaveric preservation 
has been emphasized,46 as shown in the 10 dissecting table 
IP applications in our study that features self-cleaning, 
automation, and improved chemical preservation techniques. 
This would redound to an enhanced cadaveric dissection 
experience.

Plastinated specimens had only two patent applications 
and this may be due to its high cost of production and difficulty 
in obtaining human cadavers. Patents for plastination processes 
and models might have significantly tapered in current times 
since the process was invented in the 1970s. Most patents 
for plastination would have been awarded decades ago. 
Nonetheless, its pivotal role in anatomical education is 
shown by an overall perception among 39 students in India 
that plastinated specimens are more real and authentic, and 
required more respect and care than 3D-printed models, 
which were perceived to be easier to use for learning basic 
anatomy.35 However, both patent applications were rejected. 
The authors are not privy to reasons for the rejection, but it 
can be hypothesized that because plastination as a process has 
already existed since the 1970s, the two patent applications 
could not have added any novelty, inventive steps, or industrial 
applicability, which are criteria that need to be fulfilled by 
patent applications.47

The knowledge gained from this review can help 
anatomy departments to check on which applicable recently 
patented technologies or educational tools are suited for their 
context, especially in the light of hybrid learning highlighted 
during the COVID-19 pandemic.48 Gaps in the anatomical 
education field that are not yet filled with the current patent 
applications, notably in the pulmonary and urinary organ 
systems, may be further explored and innovations jumpstarted 
to keep up with the times.49 

Strengths and Limitations
This is the first scoping review on anatomical patents 

to our knowledge. A rigorous methodology was used to 
comprehensively search for patents on this topic. A limitation 
of the evidence was that some patent descriptions were 
machine-translated from non-English languages and were 
difficult to comprehend; each pair of reviewers discussed and 
came up with the best interpretation of the data.

Limitations of the review process is that we may have 
missed patents that did not use the search terms in our search 
strategy; possible future search terms could be based on the 
international patent classification (IPC) system. 

CONCLUSION

For the period 2018-2022, patent applications related 
to anatomical education, both as a basic science and in 
clinical applications, were mostly inventions, applied for by 
industry, contributed by US and China (out of 17 countries 
and two international patent offices), only national in scope, 
physical 3D models (mostly musculoskeletal, head/neck and 
sensory organs, and whole body) and computer implemented 
technologies, and usable beyond basic anatomy. Majority 
are still pending with only 65 granted patents. Among the 
models, the urinary and pulmonary organ system models 
were the least represented. The existing patented anatomical 
education technologies may be relevant in both basic 
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anatomical education and medical specialty training. To 
supplement the teaching of anatomy using traditional methods, 
the existing technologies based on patent information may 
be tapped. In addition, the underrepresented organ systems, 
topics, or categories can be prioritized by inventors seeking to 
apply for patents in anatomical education. The acceptability, 
usability, cost-effectiveness, and impact of these technologies 
on actual learning outcomes among students of anatomy, 
especially in lower-income countries such as the Philippines, 
may be further explored. A further study comparing the 
patent applications between the different basic sciences, aside 
from anatomy, would be beneficial to optimize the use of 
technology and innovations across the medical curriculum.
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