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The reason behind the patent system

The patent system intends to promote technological development:
- disseminating new technology free-of-charge, and
- encouraging R+D+I by means of:

- recovering the investment done (in the whole R+D+I, not only in
those inventios which are exploited), and
- making a reasonable profit from the exploitation of the (very few)
inventions which reach the markets of the (usually few) countries
where inventions are patented
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The patent system is not perfect, but it is the least worst
known option for encouraging research, development and
innovation, in a market economy and in a sector of free
competition. In general, proposed alternatives (prizes,
subsidies...) turn out to be worst than the patent system.
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When talking on 'patents' it is crucial to differentiate between:
patent applications (applns.), which are published 18 months after
the oldest priority date, as 'A' documents, with the claims as filed,
and
patents , which are published [few or many] years after the
corresponding applns., as 'B' documents, with virtually the same
description of the appln., but with the claims as approved by the patent
office (typically narrower than those of the appln.); patents are
published, only if they are granted, what happens in less than 50%
of the applns. filed.
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Without having any warranty of validity (i.e. their validity
can be challenged all along their life), only claims in a
[granted] patent are prima facie considered valid,
and confer some rights to exclude third parties from
exploitation of the claimed technical matter (i.e. 'patent
protection').



- A single title (not divisible, whose property may be shared) associated to a
public document, with one or more claims, each claim confering its own
rights
- with a limited duration (20/10 years, from the application date)
granted by the Patent Office, having effect within the territory of a Country, but
without validity warranty of the claims
- to whom are entitled to the protection right (inventors, or their
employers/contractors if it is a labor invention), who are the owners of the
application (applicants) or the patent (patentees) and pay all fees and expenses
- conferring to the proprietor some rights to file legal (civil) actions in order
to impede exploitation of the valid claims by third parties who do not have
proprietor's consent
- in consideration of the invention being disclosed (and published after 18
months from the earliest priority date) in a sufficient and enabling way to be
worked by a person skilled in the art [enabling disclosure requirement]
- every claim, to be valid, should fulfill all other patentability requirements:
eligibility/not being excluded, technical character, novelty, inventive step,
industrial applicability, and no added-matter. There are patentability peculiarities
for utility models which are non homogeneous even within EU.
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Patent right is national (there is no international patent protection, yet)

In general, the distribution of national GDP is close to the interest
in patenting. But it is tipically modulated by type of technology,
patent enforcement ability, prosecution easiness, and total cost



Top 30 countries by GDP (2021 estimates of IMF, in US$ million)
= typical countries of choice for patenting

not in Paris Convention
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= enforcement difficulties and/or too high cost =  EPC countries



Art. 25 UPCA. Right to prevent the direct use [direct
exploitation] of the invention [same as Art. 59 LP2015, ES]

A patent shall confer on its proprietor the right to prevent any third party not
having the proprietor's consent from the following:
(a) making, offering, placing on the market or using a product which is
the subject matter of the patent [of the claim, in practice], or importing or
storing the product for those purposes;
(b) using a process which is the subject matter of the patent [of the
claim] or, where the third party knows, or should have known, that the use of
the process is prohibited without the consent of the patent proprietor,
offering the process for use within the territory of the Contracting Member
States in which that patent has effect;
(c) offering, placing on the market, using, or importing or storing for
those purposes a product obtained directly by a [obtaining/making]
process which is the subject matter of the patent [of the claim, in practice].
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UPCA = Unified Patent Court Agreement 2013 (not yet in force)
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Rights conferred by a claim depend from its type, i.e.
the claimed subject matter

The proprietor has the right to prevent any third party from the following:
a) when what is claimed is a PRODUCT or ENTITY:
- obtaining / making / manufacturing / preparing / synthesizing...
- offering
- placing on the market (e.g. selling)
- using
- importing, and
- storing / stocking

b) when what is claimed is a PROCESS, METHOD OR ACTIVITY:
- using, and
- offering

c) when what is claimed is a PROCESS TO OBTAIN A PRODUCT:
- using the process and offering the process (because it is a process), and
- all the rights granted in (a) in relation to the product directly obtained by
the [obtaining] process

When possible it is advisable to
get claims on commercial

products, and their components if
these can be sold separately
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In Geneva

Created on
1.01.1995,
(after Uruguay
Round of
GATT )

160 member
states (since
26 June 2014)

More than 600
employees
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( ADPIC in Spanish )
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Nature NEWS. 6 May 2021.
In shock move, US backs waiving patents on COVID vaccines
The development from the Biden administration draws cheers from public health
researchers and ire from drugmakers.

“It’s a 1-2-3,” explains Rachel Cohen, the US director for the non-profit organization
Drugs and Neglected Diseases initiative, based in New York City. “First we need to
remove patent obstacles, second we need to transfer the knowledge on how to
make them, and step three is a massive investment in manufacturing capacity.”

And at the moment step one is far from complete. The World Trade Organization will
only negotiate the details of which patents to adjust after all its member countries
agree on some sort of waiver...
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'Waiving' patents on COVID vaccines?
Philip Blenkinsop

The European Union on Thursday backed a U.S.
proposal to discuss waiving patent protections for
COVID-19 vaccines.

World Trade Organization (WTO) Director-General
Ngozi Okonjo-Iweala told member states that she
“warmly welcomed” the U.S. move.

World Health Organization (WHO) chief Tedros
Adhanom Ghebreyesus reached for capital letters in a
tweet calling Biden’s move a “MONUMENTAL
MOMENT IN THE FIGHT AGAINST #COVID19,” and
said it reflected “the wisdom and moral leadership of
the United States.”
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'Waiving' patents on COVID vaccines?

Germany, the EU’s biggest economic power and home to a
large pharmaceutical sector, rejected the idea, saying
vaccine shortages were due to limited production
capacity and quality standards rather than patent
protection issues... “The protection of IP is a source of
innovation and must remain so in the future.” Moreover, a
waiver would take months to negotiate and require
unanimous agreement among the 164 countries in the WTO.

The global COVAX vaccine distribution program, led by
the WHO and the Global Alliance for Vaccines and
Immunization, that aims to supply vaccines to low-income
countries, has so far handed out around 41 million doses.

French President Emmanuel Macron said he was “very
much in favour” of opening up intellectual property. However,
a French government official said vaccine shortages was
the result of a lack of production capacity and
ingredients, not of patents.
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TRIPS 'waiver' [renunciation] proposal on COVID-related IPRTRIPS 'waiver' [renunciation] proposal on COVID-related IPR

In relation to all health products and technologies, not only vaccines!
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Compulsory licenses: exception/limitation to patent rights
According to a WIPO survey, 87 states indicated provisions in their national legislation that
allow, in general, the government and/or third parties, under certain circumstances and
conditions, to use a patented invention without the authorization of the right holder,
typically with the public policy objectives of balancing of interests, preventing abuses of rights,
and promoting the public interest at large.

Grounds for the grant of compulsory license:

- Non-working or insufficient working
(i) Does importation constitute “working” of the patent? Importation of patented products into at least one
Member State of the EU, EEA or WTO is considered “working” of the patented invention.

(ii) In most states, the time period during which compulsory licenses may not be granted on this  ground is
three years from the date of the grant of the patent or four years from the filing date of the application.

(iii) In the majority of states it is possible to justify such non-working with legitimate reasons.

- Refusal by the patentee to grant licenses on “reasonable terms and conditions”

- Anti-competitive practices

- Dependent patents

- National emergency or circumstances of extreme urgency

WIPO Standing Committee on the Law of Patents (Geneva, November 3 to 7, 2014)
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With reference to the number of times and the technological areas in which
compulsory licenses had been issued, most of the states stated that they were
not aware of such court decisions, had no data available or that no
compulsory licenses have been granted in their territory. Few Member States
reported that compulsory licenses had been very seldom used and in very few
cases related to pharmaceuticals.

Are compulsory licenses used? - Spain as an example

España: Ley 24/2015, de 24 de julio, de Patentes
(en la Ley 11/1986, en Arts. 83-107, el último titulado "Promoción de la solicitud de licencias obligatorias")

Título IX. Obligación de explotar y licencias obligatorias

Capítulo I. Obligación de explotar la invención y requisitos para la concesión de licencias obligatorias.

Art. 90. Obligación de explotar.
Art. 91. Supuestos de concesión de licencias obligatorias.
Art. 92. Licencias obligatorias por falta o insuficiencia de explotación.
Art. 93. Licencias obligatorias por dependencia.
Art. 94. Licencias obligatorias para poner remedio a prácticas anticompetitivas.
Art. 95. Licencias obligatorias por motivos de interés público.
Art. 96. Licencias obligatorias para la fabricación de medicamentos
destinados a países con problemas de salud pública.

Capítulo II. Procedimiento de concesión de las licencias obligatorias (Arts. 97, 98 y 99)

Capítulo III. Régimen de las licencias obligatorias (Arts. 100 y 101)
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'Government use': an exception/limitation to patent rights
In Australia, Austria, Brazil, Canada, China, Finland, France, Greece, India,
Israel, Netherlands, New Zealand, Norway, Poland, Portugal, Republic of Korea,
the Russian Federation, South Africa, United Kingdom, United States of
America... (up to 62 states in total). Note that Japan, Germany, Italy or Spain are not
in the list.

The laws contain provisions that, in general, entitle the government, or a third
party who is authorized by the government, to use the patented invention
without authorization of the patentee under certain circumstances of public
interest such as national security, national emergency, nutrition, health or the
development of other vital sectors of the national economy ...
Most states provide that the government use is subject to
the payment of a “fair remuneration” .

The vast majority of states responded that the
applicable legal framework for the issuance
of government use was considered adequate.

However, in most states the government
use exception has never been invoked

WIPO Standing Committee on the Law of Patents
(Geneva, November 3 to 7, 2014)
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Vaccine access: smallpox/EPI vs. newer (WHO)
A vaccine is a biological preparation that provides active acquired immunity to a
particular infectious disease. The WHO reports that licensed vaccines are currently
available for twenty-five different preventable infections.

According to WHO/UNICEF estimates, global immunization coverage of children is
at least 80% for the six EPI (Expanded Programme on Immunization) vaccines,
against diphtheria, pertussis (tos ferina), tetanus, polio, measles (sarampión) and
tuberculosis. A major achievement was the eradication of smallpox (viruela) during
the 1960s and 1970s.

However, there are huge inequalities in access to newer vaccines, such as
Haemophilus influenzae B (Hib), rotavirus, pneumonia and human papilloma virus
(HPV), between developed and developing countries. In addition, there are many
poverty-related diseases for which vaccines do not exist (including herpes
simplex, malaria, gonorrhea, and HIV), partially due to a lack of R&D by industry.
Technology transfer and local production can be an effective and sustainable strategy
to address some of these issues, but they must be undertaken with planning and
caution to ensure sustainability and success.
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Vaccines and patents (WHO)
According to the WHO, the biggest barrier to vaccine production in less
developed countries has not been patents, but the substantial financial,
infrastructure, and workforce requirements needed for market entry.
Vaccines are complex mixtures of biological compounds, and unlike the case for
prescription drugs, there are no true generic vaccines. The vaccine produced by a
new facility must undergo complete clinical testing for safety and efficacy by the
manufacturer. For most vaccines, specific processes in technology are
patented. These can be circumvented by alternative manufacturing
methods, but this required R&D infrastructure and a suitably skilled
workforce. (*)
When increased production of vaccines was urgently needed during the
COVID-19 pandemic in 2021, the World Trade Organization (WTO) and
governments around the world evaluated whether to waive patents and
other IP rights on COVID-19 vaccines, which would "eliminate all potential
barriers to the timely access of affordable COVID-19 medical products,
including vaccines and medicines, and scale up the manufacturing and
supply of essential medical products."

(Wikipedia, January 2022)
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Vaccines vs. Drugs (WHO)
Vaccines are very different from drugs (cf. Table 1). These differences affect the drivers and
barriers to technology transfer, and the impact that technology transfer can have on access.

First, for vaccines there are no true generic versions. Unlike drugs, where a generic can be
made and licensed on chemical equivalence, a vaccine made in a new facility is treated as a new
vaccine and has to undergo rigorous preclinical and clinical studies to be approved for use. The
reason for this is that vaccines are complex biological entities, and simple bioequivalence
is not adequate proof that a vaccine will be safe and efficacious.

Second, for vaccines, know-how rather than intellectual property (IP) has been the main
barrier to local production. Making vaccines requires a skilled workforce with experience in a
broad range of specialty areas, which may be specific to a particular vaccine. These skills are
generally learnt in vaccine manufacturing facilities or through technology transfer and are not
readily available in most countries. For the majority of vaccines that have been approved, any
IP has been on specific processes... For more recent vaccines, such as human papilloma
virus vaccine and possibly for future vaccines, IP on the vaccines may be an additional
barrier.

Third, the market forces and parameters for vaccines are different from those for drugs.
Vaccines are for the most part purchased and distributed by the public sector – through
procurement agencies or governments – and there are only a limited number of vaccine suppliers
(fewer than 40, and with over 90% of vaccines produced by 15 of those companies).
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UAEM Protests Against High
Drug Prices in Barcelona
December 23, 2014. Barcelona, Spain

Last week, dozens of leading international
health activists, including UAEM staff...
staged a colorful protest in front of Hospital
del Mar of Barcelona,  highlighting the
high prices of Gilead’s new hepatitis C
treatment, Sovaldi® (sofosbuvir).

The medicine costs approximately 40,000
euros in Spain, and $84,000 in the United
States, leading to the exclusion from
treatment of the majority of people living
with Hepatitis C.
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2. For the purposes of this Article:

(a) 'reference medicinal product' shall mean a medicinal product authorised
under Article 6, in accordance with the provisions of Article 8;

(b) 'generic medicinal product' shall mean a medicinal product which has the
same qualitative and quantitative composition in active substances and the same
pharmaceutical form as the reference medicinal product, and whose
bioequivalence with the reference medicinal product has been demonstrated by
appropriate bioavailability studies. The different salts, esters, ethers, isomers,
mixtures of isomers, complexes or derivatives of an active substance shall be
considered to be the same active substance, unless they differ significantly in
properties with regard to safety and/or efficacy. In such cases, additional
information providing proof of the safety and/or efficacy of the various salts,
esters or derivatives of an authorised active substance must be supplied by the
applicant. The various immediate-release oral pharmaceutical forms shall be
considered to be one and the same pharmaceutical form. Bioavailability studies
need not be required of the applicant if he can demonstrate that the generic
medicinal product meets the relevant criteria as defined in the appropriate
detailed guidelines.

Generic definition in the EU: Art. 10(2) of Dir. 2004/27/EC
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Art. 10 Dir. 2004/27/EC of Eur. Parl. & Council of 31.03.2004, amending Dir.
2001/83/EC on Community code relating to medicinal products for human use

1. By way of derogation from Article 8(3)(i), and without prejudice to the law relating to
the protection of industrial and commercial property, the applicant shall not be required
to provide the results of pre-clinical tests and of clinical trials ifif he can demonstrate that
the medicinal product is a generic of a reference medicinal product which is or has
been authorised under Article 6 for not less than eight years [8 years of data
exclusivity] in a Member State or in the Community.

A generic medicinal product authorised pursuant to this provision shall not be placed
on the market until ten years have elapsed from the initial authorisation of the
reference product. [10 years of marketing exclusivity]

...
The ten-year period referred to in the second subparagraph shall be extended to a
maximum of eleven years if, during the first eight years of those ten years, the
marketing authorisation holder obtains an authorisation for one or more new
therapeutic indications which, during the scientific evaluation prior to their
authorisation, are held to bring a significant clinical benefit in comparison with existing
therapies. [extension to 11 years of marketing exclusivity]

8+2+1 Marketing/data exclusivity for medicines in the EU
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As Sovaldi (sofosbuvir) was
first authorized in the EU on
2014.01.16, no generics of
sofosbuvir will be approved
in the EU until 2024.01.16
(10 years after), when the
patent-independent
marketing exclusivity will
expire.

If found valid, patent
protection (via an SPC
based on EP 2 203 462 B1)
would last until 2029.01.16,
15 years after the first
marketing authorisation
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The price of a patented drug is highly determined by
how much people (or their health system) can afford

Pascual Segura - Centre de Patents de la Universitat de Barcelona26 https://sunnypharma.info/sovaldi-cost-in-india/
(2021-11-15)

One of the generic
sofosbuvir from India



2021-11-19 EMA advices emergency use of molnupiravir (Lagrevio®)

Pascual Segura - Centre de Patents de la Universitat de Barcelona27



Supply and 'tiered' pricing approach of molnupiravir
Supply agreements: Earlier this year, Merck entered into a procurement agreement
with the U.S. Government under which the company will supply approximately
1.7 million courses of molnupiravir to the U.S. Government, upon EUA or
approval from the U.S. FDA. Additionally, Merck has entered into supply and
advance purchase agreements for molnupiravir with governments worldwide,
including the U.K. Government for 480,000 courses of therapy, pending regulatory
authorization, and is currently in discussions with additional governments. Merck
plans to implement a tiered pricing approach based on World Bank country
income criteria to reflect countries’ relative ability to finance their health
response to the pandemic.

Voluntary licenses: As part of its commitment to widespread global access, Merck
previously announced that it has entered into a licensing agreement with the
Medicines Patent Pool to increase broad access for molnupiravir in low- and
middle-income countries. Additionally, Merck previously announced that the
company has entered into non-exclusive voluntary licensing agreements for
molnupiravir with established Indian generic manufacturers to accelerate
availability of molnupiravir in more than 100 low- and middle-income countries
following approvals or emergency authorization by local regulatory agencies.
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Molnupiravir: invention, licence and development
Molnupiravir is an investigational, orally administered form of a potent
ribonucleoside analog that inhibits the replication of SARS-CoV-2, the
causative agent of COVID-19.
Molnupiravir was invented at Drug Innovations at Emory (DRIVE), LLC, a
not-for-profit biotechnology company wholly owned by Emory University
[a private research university in Atlanta, Georgia, US; funded in 1836; 16,000
students, 50% postgraduates]. Emory/DRIVE received some research
funding from the U.S. Department of Defense and the National Institutes
of Health.
Molnupiravir is being developed by Merck & Co., Inc. in collaboration with
Ridgeback Biotherapeutics. Ridgeback received an upfront payment from
Merck and also is eligible to receive contingent payments dependent upon the
achievement of certain developmental and regulatory approval milestones.
Any profits from the collaboration will be split between the partners
equally. Since licensed by Ridgeback, all funds used for the development
of molnupiravir have been provided by Merck and by
Wayne and Wendy Holman of Ridgeback.
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Merck licensing agreement with Medicines Patent
Pool (MPP) on molnupiravir

... This agreement will help create broad access for molnupiravir use in
105 low- and middle-income countries (LMICs) following appropriate
regulatory approvals. Merck and Ridgeback Biotherapeutics are jointly
developing molnupiravir.
Under the terms of the agreement, MPP, through the license granted by
Merck, will be permitted to further license non-exclusive sublicenses to
manufacturers (“MPP License”) and diversify the manufacturing base
for the supply of quality-assured or WHO-prequalified molnupiravir to
countries covered by the MPP License, subject to local regulatory
authorization. Merck, Ridgeback Biotherapeutics and Emory University
will not receive royalties for sales of molnupiravir under this agreement
for as long as COVID-19 remains classified as a Public Health
Emergency of International Concern by the WHO.

... This agreement will help create broad access for molnupiravir use in
105 low- and middle-income countries (LMICs) following appropriate
regulatory approvals. Merck and Ridgeback Biotherapeutics are jointly
developing molnupiravir.
Under the terms of the agreement, MPP, through the license granted by
Merck, will be permitted to further license non-exclusive sublicenses to
manufacturers (“MPP License”) and diversify the manufacturing base
for the supply of quality-assured or WHO-prequalified molnupiravir to
countries covered by the MPP License, subject to local regulatory
authorization. Merck, Ridgeback Biotherapeutics and Emory University
will not receive royalties for sales of molnupiravir under this agreement
for as long as COVID-19 remains classified as a Public Health
Emergency of International Concern by the WHO.

Pascual Segura - Centre de Patents de la Universitat de Barcelona30

... This agreement will help create broad access for molnupiravir use in
105 low- and middle-income countries (LMICs) following appropriate
regulatory approvals. Merck and Ridgeback Biotherapeutics are jointly
developing molnupiravir.
Under the terms of the agreement, MPP, through the license granted by
Merck, will be permitted to further license non-exclusive sublicenses to
manufacturers (“MPP License”) and diversify the manufacturing base
for the supply of quality-assured or WHO-prequalified molnupiravir to
countries covered by the MPP License, subject to local regulatory
authorization. Merck, Ridgeback Biotherapeutics and Emory University
will not receive royalties for sales of molnupiravir under this agreement
for as long as COVID-19 remains classified as a Public Health
Emergency of International Concern by the WHO.

Merck news release 2021-10-27



Medicines Patent Pool (MPP)

The MPP is a UN-backed public health organization working to increase
access to, and facilitate the development of, life-saving medicines for low- and
middle-income countries. ... to license needed medicines and pool
intellectual property to encourage generic manufacture and the
development of new formulations. To date, MPP has signed agreements
with eleven patent holders for thirteen HIV antiretrovirals, one HIV
technology platform, three hepatitis C direct-acting antivirals, a
tuberculosis treatment, a long-acting technology and an experimental
oral antiviral treatment for COVID-19. MPP was founded by Unitaid;... it is
funded i.a. by the Swiss Agency for Development and Cooperation (SDC) and
the Japanese Government.
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Molnupiravir: first [product per se] patent family
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Molnupiravir: US 11,147,826 B2 (first US patent)
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SARS-CoV-2 is not
mentioned, as it was not
known at the filing date
(2018-12-07)



U.S. government has rights in molnupiravir patents
When Ridgeback and Merck started clinicial
develpment of molnupiravir, with their own
funding, Emory had already spent over six years
researching this drug with U.S. government
money. In particular, Emory benefited from c.a.
$30 million from the Defense Threat Reduction
Agency (DTRA) and the National Institute of
Allergy and Infectious Diseases (NIAID).
Additionally, molnupiravir research was funded by
grants from NIH and other federal agencies,
with and estimated total of $35 million.

On May 18, 2020, Emory executed respective
confirmatory licenses to the DTRA and NIAID
stating that the compounds and methods claimed
in the US 2020/0276219 A1 patent application
are subject inventions under 35 U.S.C. 200, et
seq, the legal provisions pertaining to the
Bayh-Dole Act. This means that the U.S.
government co-owns molnupiravir and has
rights to demand availability at a reasonable
price.

https://www.keionline.org/36648
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Molnupiravir: some claims of GB 2581936 B

16 formulae of O,O'-unsubstituted specific compounds, including molnupiravir

molnupiravir formula

SARS-CoV-2 is not
mentioned, as it was not
known at the filing date
(2018-12-07)
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COVID-19 (SARS-Cov-2) vaccines
A COVID-19 vaccine is a vaccine intended to provide acquired
immunity against severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the virus causing coronavirus disease 2019 (COVID-19). On 10
January 2020, the SARS-CoV-2 genetic sequence data was shared through
GISAID, a global science initiative and primary source established in 2008 that
provides open-access to genomic data of influenza viruses and coronavirus. This
enabled global responses to the pandemic, including the development of the first
vaccines and diagnostic tests to detect SARS-CoV-2. GISAID facilitates genomic
epidemiology and real-time surveillance to monitor the emergence of new COVID-
19 viral strains across the planet.

As of April 2021, 13 vaccines are authorized by at least one national regulatory
authority for public use: two RNA vaccines (Pfizer–BioNTech and Moderna),
five conventional inactivated vaccines (BBIBP-CorV, CoronaVac, Covaxin, WIBP-
CorV and CoviVac), four viral vector vaccines (Sputnik V, Oxford–AstraZeneca,
Convidecia, and Johnson & Johnson), and two protein subunit vaccines
(EpiVacCorona and RBD-Dimer).

In total, as of March 2021, 308 vaccine candidates are in various stages of
development, with 73 in clinical research, including 24 in Phase I trials, 33 in
Phase I–II trials, and 16 in Phase III development.

(Wikipedia, January 2022)
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COVID-19 (SARS-Cov-2) vaccine types
At least nine different technology platforms are under research and development
to create an effective vaccine against COVID-19. Most of the platforms of vaccine
candidates in clinical trials are focused on the coronavirus spike protein (S
protein) and its variants as the primary antigen of COVID-19 infection, since the
S protein triggers strong B-cell and T-cell immune responses
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Prize to pioneer work on bringing mRNA into cells
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Kariko-Weissman paper on mRNA (UPenn 2005)
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Kariko-Weissman patent on mRNA (UPenn 2005-08-23)
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Kariko-Weissman EP-B on mRNA (UPenn 2005)

Lapsing on 2006-08-21

the mRNA modification used in Moderna and BioNTech vaccines
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LNP as mRNA shuttles: a technology plenty of know-how
In the 1990s and for most of the 2000s, vaccine companies did not
wanted to work with mRNA, because it was too prone to degradation. It
was Pieter Cullis (photo) who did the pioneer work in the technology
on lipid nanoparticles (LNP), that has nothing to do with mRNA.

The LNP nanoparticles have a mixture of four fatty molecules: three contribute to
structure and stability; the fourth, called an ionizable lipid, is key to the LNP’s
success. This substance is positively charged under laboratory conditions, which
offers similar advantages to the liposomes developed and tested in the late 1980s. But
the ionizable lipids advanced by Cullis and his commercial partners convert to a
neutral charge under physiological conditions such as those in the bloodstream, which
limits the toxic effects on the body.

By the mid-2000s, a new way to mix and manufacture these nanoparticles had
been devised. It involved using a ‘T-connector’ apparatus, which combines fats
(dissolved in alcohol) with nucleic acids (dissolved in an acidic buffer). When
streams of the two solutions merged, the components spontaneously formed densely
packed LNPs... Every mRNA company now uses some variation of this LNP
delivery platform and manufacturing system [the details and scaling up of the
latter being kept as know-how]. Development of LNPs for mRNA has involved
hundreds of people. "Every just incrementally added something -including me-," says
Karikó.

The LNP nanoparticles have a mixture of four fatty molecules: three contribute to
structure and stability; the fourth, called an ionizable lipid, is key to the LNP’s
success. This substance is positively charged under laboratory conditions, which
offers similar advantages to the liposomes developed and tested in the late 1980s. But
the ionizable lipids advanced by Cullis and his commercial partners convert to a
neutral charge under physiological conditions such as those in the bloodstream, which
limits the toxic effects on the body.

By the mid-2000s, a new way to mix and manufacture these nanoparticles had
been devised. It involved using a ‘T-connector’ apparatus, which combines fats
(dissolved in alcohol) with nucleic acids (dissolved in an acidic buffer). When
streams of the two solutions merged, the components spontaneously formed densely
packed LNPs... Every mRNA company now uses some variation of this LNP
delivery platform and manufacturing system [the details and scaling up of the
latter being kept as know-how]. Development of LNPs for mRNA has involved
hundreds of people. "Every just incrementally added something -including me-," says
Karikó.

Pascual Segura - Centre de Patents de la Universitat de Barcelona43
E. Dolgin, "The tangled history of mRNA vaccines"; Nature,  2021-09-16; vol. 597 p. 318-326.

The LNP nanoparticles have a mixture of four fatty molecules: three contribute to
structure and stability; the fourth, called an ionizable lipid, is key to the LNP’s
success. This substance is positively charged under laboratory conditions, which
offers similar advantages to the liposomes developed and tested in the late 1980s. But
the ionizable lipids advanced by Cullis and his commercial partners convert to a
neutral charge under physiological conditions such as those in the bloodstream, which
limits the toxic effects on the body.

By the mid-2000s, a new way to mix and manufacture these nanoparticles had
been devised. It involved using a ‘T-connector’ apparatus, which combines fats
(dissolved in alcohol) with nucleic acids (dissolved in an acidic buffer). When
streams of the two solutions merged, the components spontaneously formed densely
packed LNPs... Every mRNA company now uses some variation of this LNP
delivery platform and manufacturing system [the details and scaling up of the
latter being kept as know-how]. Development of LNPs for mRNA has involved
hundreds of people. "Every just incrementally added something -including me-," says
Karikó.



Patent situation: LNP as shuttle & mRNA modification
Pieter Cullis (photo) who did pioneer work in the late 90's at Univ.
British Columbia (Vancouver, CA), also founded firms that pioneered
using lipid nanoparticles (LNP) as delivery systems for mRNA,
such as Arbutus Biopharma (see patent conflict with Moderna) and
Acuitas Therapeutics (whose ALC-0315 ionizable lipid is in the
Pfizer-BioNTech vaccine).

Some of the furor in discussions of credit for mRNA discoveries relates to who holds
lucrative patents. But much of the foundational IP dates back to claims made in 1989
by Felgner, Malone and their colleagues at Vical (and in 1990 by Liljeström). These
are now in the public domain.

Even the Karikó-Weissman patents, licensed to Cellscript and filed in 2006, will
expire in the next five years. Industry insiders say this means that it will soon
become very hard to patent broad claims about delivering mRNAs in lipid
nanoparticles, although companies can reasonably patent particular sequences
of mRNA or proprietary lipid formulations.

Firms are trying. Moderna, the dominant player in the mRNA vaccine field, which has
experimental shots in clinical testing for influenza, cytomegalovirus and a range of
other infectious diseases, got two patents last year covering the broad use of
mRNA to produce secreted proteins. But multiple industry insiders told Nature they
think these could be challengeable.
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Moderna could be sued over vaccines as US appeal
court upholds Arbutus patens (B. Pierson, 2021-12-01)
Dec 1 (Reuters) - Moderna Inc could face a patent infringement lawsuit over its COVID-19
vaccine after CAFC rejection of its challenge to patents belonging to Arbutus Biopharma
Corp. Arbutus shares nearly doubled (up 95%) following the ruling, Moderna shares were off more
than 10%.

Moderna previously said in court filings that it believes Arbutus could bring a lawsuit
demanding royalties from its COVID-19 vaccine if the patents were upheld.

Moderna forecasts 2021 sales of between $15,000 million and $18,000 million, and 2022
sales of between $17 billion and $22 billion, for its COVID-19 vaccine.

Both patents in question [US 9,364,435 B2 & US 8,058,069 B2] involve the so-called lipid
nanoparticles (LNP) that enclose the genetic material, known as messenger RNA (mRNA), in the
vaccine. The technology could prove useful in developing future mRNA-based vaccines against
other illnesses as well.

Moderna initially challenged the patents before the U.S. Patent Trial and Appeal Board, PTAB,
part of the USPTO. The board agreed with Moderna that some portions of one of the patents
were invalid but otherwise sided with Arbutus, and the Federal Circuit upheld its findings.

Moderna is also embroiled in a months-long inventorship conflict over its COVID-19
vaccine patent application, with the U.S. National Institutes of Health (NIH). NIH has
asserted that three of its scientists helped design the genetic sequence used in Moderna's vaccine
and should be inventors on the patent application, a claim the company disagrees with.
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An Arbutus Bio. [Protiva Bio.] patent family on LNP
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Two Arbutus Bio. US patents on LNP with valid claims
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All claims are valid



Moderna's Patent Estate: mRNA & Delivery Technologies
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None of these US granted patents specifically refers to COVID-19
virus, as this was unknown at the respective filing dates



Moderna COVID-19 vaccine (elasomeran; Spikevax®)
It is an RNA vaccine composed of nucleoside-modified mRNA (modRNA) encoding a
spike protein of SARS-CoV-2, which is encapsulated in lipid nanoparticles.

The active ingredient is an mRNA sequence containing a total of 4101
nucleotides that encodes the full-length SARS-CoV-2 spike (S) glycoprotein, with
two mutations (K986P and V987P) designed to stabilize the pre-fusion conformation.
The sequence is further optimized by:
- all uridines (U) substituted with N1-methylpseudouridine (U → m1Ψ),
- flanked by an artificial 5' untranslated region (UTR) and a 3' UTR derived from the
human alpha globin gene (HBA1),
- introduction of two additional stop codons,
- terminated by a 3' poly(A) tail.

The vaccine mRNA is dissolved in an aqueous buffer containing
tromethamine, tromethamine hydrochloride, sodium acetate, and sucrose.

The mRNA is encapsulated in lipid nanoparticles that stabilize
the mRNA and facilitate its entry into cells. The nanoparticles are
manufactured from the following lipids:
1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC),
cholesterol, PEG2000-DMG (polyethylene glycol (PEG)
2000-dimyristoyl glycerol (DMG)),
and SM-102 (Moderna own proprietary ionizable cationic lipid).
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( Wikipedia )



Moderna vaccine: first COVID-specific patent family
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Moderna vaccine: first US specific patent application

[ SM-102 ]
specific to
the vaccine

[ SM-102 ]

Pascual Segura - Centre de Patents de la Universitat de Barcelona51

[ SM-102 ]



SM-102: Moderna propietary cationic ionizable lipid
used in the nanoparticle composition of its vaccine

SM-102 is a synthetic amino lipid which is used in combination with other lipids to
form lipid nanoparticles, for the delivery of mRNA-based vaccines, and in particular
SM-102 forms part of the drug delivery system for the Moderna COVID-19 vaccine.

Ionisable lipids like SM-102 hold a neutral charge at physiological pH but are
positively charged within the nanoparticle (the amine group is protonated to
form an ammonium cation). This allows them to bind to the negatively
charged backbone of mRNA.
The preparation of SM-102 was first described in a patent application
WO2017049245, published 2017-03-23, assigned to ModernaTX, Inc.
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Moderna US9,868,693B2 on SM-102 and nanoparticles thereof

[ SM-102 ]
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Moderna COVID-19 vaccine has a nanoparticle composition with: SM-102,
DSPC, cholesterol, and a PEG lipid.



BioNTech: a start-up working on m-RNA for many years
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A Sahin-Türeci patent family on RNA modification (2005)

Pascual Segura - Centre de Patents de la Universitat de Barcelona55

Not patented in e.g.: China (CN), Russia (RU), India (IN), SudAfrica (ZA)



A Sahin-Türeci patent on RNA immunization (2008)
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Not patented in e.g.: China (CN), Russia (RU), India (IN), SudAfrica (ZA)



A Sahin-Kariko patent family on RNA immunization (2015)
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Pfizer-BioNTech COVID-19 vaccine (tozinameran; Comirnaty®)
The BioNTech technology for the BNT162b2 vaccine is based on use of nucleoside-
modified mRNA (modRNA) which encodes a mutated form of the full-length spike
protein found on the surface of the SARS-CoV-2 virus, triggering an immune
response against infection by the virus protein.
The modRNA sequence of the vaccine is 4,284 nucleotides long, and it contains no
uridine residues; they are replaced by 1-methyl-3'-pseudouridylyl.
In addition to mRNA, the vaccine contains the following excipients:
- ALC-0315, ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate),
licenced from Acuitas;
- ALC-0159, 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide;
- 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC);
- cholesterol
- dibasic sodium phosphate dihydrate
- monobasic potassium phosphate
- potassium chloride
- sodium chloride
- sucrose
- water for injection

The first four of these are lipids. The lipids and modRNA together form encapsulated
nanoparticles.

ALC-0159 is a polyethylene glycol conjugate, i.e., a PEGylated lipid.
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In addition to mRNA, the vaccine contains the following excipients:
- ALC-0315, ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate),
licenced from Acuitas;
- ALC-0159, 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide;
- 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC);
- cholesterol
- dibasic sodium phosphate dihydrate
- monobasic potassium phosphate
- potassium chloride
- sodium chloride
- sucrose
- water for injection

The first four of these are lipids. The lipids and modRNA together form encapsulated
nanoparticles.

ALC-0159 is a polyethylene glycol conjugate, i.e., a PEGylated lipid.
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BioNTech specific patent family on its COVID-19 vaccine
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"While the pandemic continues, Moderna will not
enforce our COVID-19 related patents against those

making vaccines to combat the pandemic", 2020-10-08
Statement by Moderna on Intellectual Property Matters during the
COVID-19 Pandemic October 8, 2020
...
As a company committed to innovation, Moderna recognizes that intellectual property (IP) rights play an
important role in encouraging investment in research. Our portfolio of IP is an important asset that will protect
and enhance our ability to continue to invest in innovative medicines. A summary of our IP be found here. A
selection of representative issued US patents relevant to our mRNA-1273 vaccine against COVID-19 is
available here.

Beyond Moderna’s vaccine, there are other COVID-19 vaccines in development that may use Moderna-
patented technologies. We feel a special obligation under the current circumstances to use our resources to
bring this pandemic to an end as quickly as possible. Accordingly, while the pandemic continues, Moderna
will not enforce our COVID-19 related patents against those making vaccines intended to combat the
pandemic. Further, to eliminate any perceived IP barriers to vaccine development during the pandemic period,
upon request we are also willing to license our IP for COVID-19 vaccines to others for the post pandemic
period...
The forward-looking statements in this statement are neither promises nor guarantees, and you should not place undue
reliance on these forward-looking statements because they involve known and unknown risks, uncertainties, and other factors,
which could cause actual results to differ materially from those expressed or implied by these forward-looking statements. ...
These forward-looking statements are based on Moderna’s current expectations and speak only as of the date hereof.
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GAVI = Global Alliance for Vaccines and Immunization
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Vaccination problems (patent unrelated)
Access
Countries have extremely unequal access to COVID-19 vaccines.
Vaccine equity has not been achieved, or even approximated. The
inequity has harmed both countries with poor access and countries
with good access. Nations pledged to buy doses of the COVID-19
vaccine before the doses were available. Though high-income nations represent
only 14% of the global population, as of 15 Nov 2020, they had contracted to buy
51% of all pre-sold doses. Some high-income nations bought more doses than would
be necessary to vaccinate their entire populations.

Misinformation and hesitancy
Anti-vaccination activists and other people in many countries have spread a
variety of unfounded conspiracy theories and other misinformation about
COVID-19 vaccines based on misunderstood or misrepresented science, religion,
exaggerated claims about side effects, a story about COVID-19 being spread by 5G,
misrepresentations about how the immune system works and when and how COVID-
19 vaccines are made, and other false or distorted information. This misinformation
has proliferated and made many people averse to vaccination.

(Wikipedia, January 2022)
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The harsh reality: share of the population fully
vaccinated against COVID-19, 2021-12-30
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AIPPI position: TRIPS Agreement and the COVID-19 Waiver

"AIPPI shares the concerns raised by the waiver proponents and
co-sponsors, ... with respect to the challenges posed by the current pandemic ...".

"AIPPI is not aware of evidence that intellectual property rights constitute a barrier
for accessibility of COVID-19 related medicines and technologies. In the opinion of
AIPPI, waiving TRIPS provisions would negatively impact the framework established
to reach the objectives mentioned above on both a medium and a long-term basis.
AIPPI also urges WTO members to recognize how intellectual property rights have
contributed to the advancement of science and to innovations in medicine and public
health. The recently developed COVID-19 vaccines and therapeutics were discovered
based on years of research supported by intellectual property rights".

"We trust that the discussions being held at the WTO TRIPS Council will (1) find an
appropriate global approach to contribute to solving the problems posed by the
current pandemic, while (2) balancing the right of all to have access to health services
and supplies with other stakeholders’ rights and (3) safeguarding, with a long-term view,
the system that has proven effective in nurturing innovation and enabled the world to
achieve a stage of technological development advanced enough successfully to
develop, produce and deploy multiple state-of-the-art responses to pressing global
challenges in record time, as we all have recently witnessed".

(From the position paper , 2021-05-12 )

"AIPPI shares the concerns raised by the waiver proponents and
co-sponsors, ... with respect to the challenges posed by the current pandemic ...".

"AIPPI is not aware of evidence that intellectual property rights constitute a barrier
for accessibility of COVID-19 related medicines and technologies. In the opinion of
AIPPI, waiving TRIPS provisions would negatively impact the framework established
to reach the objectives mentioned above on both a medium and a long-term basis.
AIPPI also urges WTO members to recognize how intellectual property rights have
contributed to the advancement of science and to innovations in medicine and public
health. The recently developed COVID-19 vaccines and therapeutics were discovered
based on years of research supported by intellectual property rights".

"We trust that the discussions being held at the WTO TRIPS Council will (1) find an
appropriate global approach to contribute to solving the problems posed by the
current pandemic, while (2) balancing the right of all to have access to health services
and supplies with other stakeholders’ rights and (3) safeguarding, with a long-term view,
the system that has proven effective in nurturing innovation and enabled the world to
achieve a stage of technological development advanced enough successfully to
develop, produce and deploy multiple state-of-the-art responses to pressing global
challenges in record time, as we all have recently witnessed".

(From the position paper , 2021-05-12 )
Pascual Segura - Centre de Patents de la Universitat de Barcelona65

"AIPPI shares the concerns raised by the waiver proponents and
co-sponsors, ... with respect to the challenges posed by the current pandemic ...".

"AIPPI is not aware of evidence that intellectual property rights constitute a barrier
for accessibility of COVID-19 related medicines and technologies. In the opinion of
AIPPI, waiving TRIPS provisions would negatively impact the framework established
to reach the objectives mentioned above on both a medium and a long-term basis.
AIPPI also urges WTO members to recognize how intellectual property rights have
contributed to the advancement of science and to innovations in medicine and public
health. The recently developed COVID-19 vaccines and therapeutics were discovered
based on years of research supported by intellectual property rights".

"We trust that the discussions being held at the WTO TRIPS Council will (1) find an
appropriate global approach to contribute to solving the problems posed by the
current pandemic, while (2) balancing the right of all to have access to health services
and supplies with other stakeholders’ rights and (3) safeguarding, with a long-term view,
the system that has proven effective in nurturing innovation and enabled the world to
achieve a stage of technological development advanced enough successfully to
develop, produce and deploy multiple state-of-the-art responses to pressing global
challenges in record time, as we all have recently witnessed".

(From the position paper , 2021-05-12 )



Conclusión: dificultades prácticas de la exención de patentes
Dejar sin efecto (eximir, liberalizar, liberar, confiscar, renunciar ... 'waive' ) derechos de
patente relativos a las vacunas durante el tiempo que dure la pandemia de COVID-19
es prácticamente inviable por la dificultad de responder a cuestiones como éstas:

¿Respecto a qué vacunas anti COVID-19 se haría la exención?
En el primer trimestre de 2021 había 13 vacunas autorizadas y más de 300 en desarrollo.
¿Tendría algún sentido limitarse a las dos de m-RNA?

¿Qué reivindicaciones de patentes se dejarían sin efecto?
Moderna y BioNTech tienen solicitudes (¡no patentes concedidas!) con
reivindicaciones específicas para proteger sus respectivas vacunas contra la COVID-19.
Pero la explotación de estas vacunas depende de patentes dominantes anteriores
sobre plataformas generales (modificación de RNA, NLPs, lípidos ionizables...), que en
gran parte son de otros titulares, que confieren protecciones relacionadas con otras
enfermedades, y que -por esto- no tendría sentido dejar sin efecto.

¿Durante cuánto tiempo y en qué países se dejaría sin efecto el derecho de patente?
Cuando, dentro de varios años (2-4?), se concedan las patentes con reivindicaciones
específicas de vacunas anti COVID-19, es probable que la pandemia haya
desaparecido. Y, en cualquier caso, sólo habrá protección en los (relativamente
pocos) países (20-25?) donde el sistema de patentes realmente funciona.
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Es un placer participar en este seminario, y en su debate final

Si, por la limitación de tiempo, quedan cuestiones sin
respuesta, se me puede contactar por email


