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This work in the form of patentability study
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1. Introduction

There are a variety of hydrogels commonly used as coatings for medical device applications. The
device coating process involving the deposition of hydrogels to the device surface to enhance its per-
formance, particularly, through promotion of osseointegration, haemocompatibility, lubricity and re-
sistance to biofouling. Hydrogels are synthetic matrices made up of a network of hydrophilic polymers
that absorb water and/or biological fluids. They can be created from a large number of water-soluble
materials including synthetic polymers and biopolymers. The 3D structure of these hydrogels is due to
crosslinking which forms an insoluble macromolecular network in the environmental fluid. Research
on hydrogels as biocompatible coatings is developing rapidly through the innovation and improvement
of raw materials (polymers), chemical synthesis and methods of preparation, as well as formulations
and fabrication process. This trend is justified by the several advantages that hydrogels offer for bio-
fabrication and biomedical applications [1-12].
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2. Resources and research methods

The supported field codes used in this study was based on the Patentscope search service of the
World Intellectual Property Organization (WIPO) [13,14] and the Lens patent data set [15]. During the
search, different keywords and related terms were used and patents were searched according to title,

abstract and claims. The search was then filtered to include only documents with the application date
until December 31%, 2020.

3. Analysis of the patentability of hydrogel coatings

After the search, 8,184 patent documents have been found. Generally, it encompasses patent appli-
cations and granted patents. For relation to hydrogel coatings the found patent documents are classed
as: 5,821 patent applications and 2,363 granted patents.

The date on which a patent document is published, thereby making it part of the state of the art.
For hydrogel coatings, 8,184 patent documents have been found until 2020. The year 1990 knew the
registration of 38 patent documents only, however the year 2020 recorded 791 patent documents. The
maximum of patent applications (383) was recorded in 2018, and the maximum of granted patents ap-
plications (129) was recorded in 2013. Furtherer, the year 2016 was the year with the maximum patent
documents with 459 (Figure 1).
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Figure 1. Evolution of patent documents (patent applications and granted patents) as a function of
published date of hydrogel coatings.

The inventor is a natural person designated for a patent application. In several cases, the inventor
can also be the applicant, as well as there may be more than one inventor per patent application. For
hydrogel coatings, the top 10 of inventors until 2020 are presented in Figure 2.
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Figure 2. Inventors (top 10) of resulted patent documents of hydrogel coatings.
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The applicant is a person (i.e., natural person) or an organization (i.e., legal entity) that has filed a
patent application. In several cases, the applicant can also be the inventor, as well as there may be
more than one applicant per patent application. For hydrogel coatings, the top 10 of applicants until
2020 are presented in Figure 3.
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Figure 3. Applicants (top 10) of resulted patent documents of hydrogel coatings.

Assignee or patent owner is a person (i.e., natural person) or an organization (i.e., legal entity) to
whom the inventor or applicant assigned the right to a patent. The patent owner has the right, for a pe-
riod limited to the duration of the patent term to protect his brainchild. The patent system stops others
from making, using or selling the invention without his permission or requires others to use the inven-
tion under agreed terms with the inventor. For hydrogel coatings, the top 10 of owners until 2020 are
presented in Figure 4.
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Figure 4. Owners (top 10) of resulted patent documents of hydrogel coatings.

An applicant or first mentioned applicant in case of joint applicants can file application for patent
at the appropriate patent office (e.g., Moroccan Office of the Commercial and Industrial Office
(OMPIC), United States Patent and Trademark Office (USPTO), China National Intellectual Property
Administration (CNIPA), etc.) under whose jurisdiction he normally resides or has his domicile or has
a place of business or the place from where the invention actually originated. In case the patent protec-
tion is sought in a number of countries worldwide, an applicant may consider filing an international
application under the Patent Cooperation Treaty (PCT). It’s a global system for filing patent applica-
tions administered by the WIPO [16].

The top 10 of jurisdiction of filled patents concerning hydrogel coatings until 2020 are presented
in Table 1.
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Table 1. Patent contribution (%) as a function of jurisdiction (top 10) of filled patent applications and

granted patents of hydrogel coatings.

Jurisdiction Patent documents Patent contribution (%)
United States 4,005 49.67
World 1,938 24.04
Europe 1,040 12.90
China 549 6.81
Canada 165 2.05
Republic of Korea 128 1.59
Japan 94 1.17
Australia 71 0.88
Mexico 41 0.51
United Kingdom 32 0.40

The International Patent Classification (IPC) is a hierarchical system in the form of codes, which
divides all technology areas into a range of sections, classes, subclasses, groups and subgroups. It is an
international classification system that provides standard information to categorize inventions and to
evaluate their technological uniqueness [17,18]. For hydrogel coatings, the top 10 of IPC codes until
2020 are presented in Table 2.

Table 2. Meaning of IPC codes concerning the resulted patents of hydrogel coatings [17].

. Patent
IPC Description documents
A61K9/00 | Preparations for medical, dental, or toilet purposes. More specifically, me- 597
dicinal preparations characterized by special physical form.

A61L31/10 | Materials for coatings, such as macromolecular materials. 488
G02B1/04 | Optical elements characterized by the material of which they are made, 465
such as optical coatings for optical elements made of organic materials

(e.g., plastics).

A61L27/34 | Materials for prostheses or for coating prostheses containing ingredients of 394
undetermined constitution or reaction products thereof, such as macromo-
lecular materials.

G02C7/04 | Optical parts characterized by the material of which they are made includ- 378
ing lenses and lens systems, such as contact lenses for the eyes.

A61L31/16 | Materials for coatings characterized by their function or physical proper- 363
ties, such as biologically active materials (e.g., therapeutic substances).

A61L29/08 | Materials for catheters or for coating catheters, such as materials for coat- 360
ings.

A61L31/14 | Materials for coatings characterized by their function or physical proper- 347
ties.

A61F2/00 | Filters implantable into blood vessels and prostheses (i.e., artificial substi- 339
tutes or replacements for parts of the body), such as stents, artificial nails,
dental prostheses, artificial kidneys and artificial hearts.

A61L27/52 | Materials characterized by their function or physical properties, such as 336
hydrogels or hydrocolloids.

4. Conclusions

This study of the patentability concerned only the innovation and improvement of hydrogel coat-
ings until 2020. We provided a detailed analysis of the patentability of formulations and process of hy-
drogel coatings. During our search, we found 8,184 patent documents (5,821 patent applications and
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2,363 granted patents). United States was ranked first with 4,005 patent documents and 2016 was the
year with the maximum number of patent documents (459).

The innovation and improvement of hydrogel coatings concerned especially raw materials (syn-
thetic and natural polymers), synthesis and methods of preparation, as well as formulations and fabri-
cation process. Based on the patent classification codes, all filled patents and the most inventions in-
tended for medicinal preparations characterized by special physical form and macromolecular materi-
als for prostheses or for coating prostheses, as well as materials for coatings characterized by their
function or physical properties including biologically active materials. Knowledge clusters and expert
driving factors indicate that the research based on materials characterized by their function or physical
properties, such as hydrogels or hydrocolloids is concentrated in the most patents.
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