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Abstract

In this study, we utilise a unique, new dataset to assess the economic impact
of supplementary protection certificates (SPC’s) and the pharmaceutical
incentives and rewards in the EU. We develop a measure called the ‘Effective
protection period’. It reflects the time that elapses from a medicinal product
obtains a marketing authorisation until the last measure of protection on it
expires; this could be the original patent, an SPC or one of the other
incentives and rewards in the pharmaceutical legislation. We find that 45%
of the medicinal products in our dataset have obtained an SPC in at least one
of the European countries. We find that the SPC has added years to the
effective protection period for those innovator products where the SPC is the
last measure of protection to expire. While the protection for medicinal
products in the EU is amongst the strongest in the world, we find that for the
medicinal products in our dataset the average effective protection period has
decreased by approximately two years from 15 to 13 years since 1996 (with
variations in individual cases). We find that a longer effective protection
period stimulates research and development into new medicinal products.
We also find that it delays an average price drop of approximately 50 pct.
following the entry of generics. We find that companies choose to launch
more medicinal products faster in larger and wealthier countries. Hence, not
all new products are made available in all European countries and not at the
same time.



Reading guide

OUR TASK AND MANDATE

The information and views set out in this study are
those of Copenhagen Economics and do not
necessarily reflect the official opinion of the
European Commission. The Commission cannot
guarantee the accuracy of the data included in this
study. The Commission or any person acting on its
behalf cannot be held responsible for the use which
may be made of the information contained therein.”

Reflecting the statement above, we take full
responsibility for our work and the contents of this
report.

It is, however, important for the reader to know the
limits to the scope of the study, which are defined in
combination by the technical specifications (publicly
available)?, the winning proposal written by
Copenhagen Economics and specific requests from
the European Commission. Based on this, there are a
number of issues that we have not analysed. We
cannot rule out that including one or more of these
issues could affect one or more of our conclusions.

In the following, we briefly list relevant issues that
we have not analysed due to them being beyond the
scope of our study, given the technical specifications
and/or requests from the European Commission:

Taxation is regarded as a member state issue and is
as such beyond the scope of this study even though it
is recognised as a driver of (localisation of)
innovation (R&D).

Parallel trade is regarded as an issue related to the

internal market in general and not to IP rights or
pharmaceutical incentives and rewards in the EU
specifically and thus beyond the scope of our study.
This is despite the fact that the feasibility of parallel
trade is likely to have a significant impact on the
price setting and launching behaviour of
pharmaceutical companies.

IP rights other than patents and SPCs are (or
could become) important to the pharmaceutical
industry. For example, companies use copyrights,
database protection, trademarks and trade secrets to
protect their intellectual property. While analysing
the prevalence and impact of these rights is beyond
the scope of this study, the shift from product to
process-oriented R&D is likely to influence the
importance and application of both patents and
SPCs. Process-oriented R&D is for example a feature
of biological medicinal products where the
production process itself is pivotal for the effect of
the product. For clarity, it should be emphasised
here that in addition to patents and SPC’s we do, of
course, analyse the incentives and rewards in
European pharmaceutical legislation.

Competition law is an important factor in the
pharmaceutical sector. One application area is
collusion (e.g. pay-for-delay schemes). However, a
review of the impact of competition law falls outside
the scope of this study.

INPUT BY STAKEHOLDERS

During the course of the study, all input, including
comments and relevant studies provided by Member
States and other stakeholders have been considered

by Copenhagen Economics.

Together with interviews, literature review and the
analyses conducted, this forms the base of
knowledge utilised in the present study.

1 https://etendering.ted.europa.eu/cft/cft-display.html2cftid=2025
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Executive summary

Motivation

In April 2017 the European Commission awarded
Copenhagen Economics the task of carrying out the
study entitled ‘Study on the economic impact of
supplementary protection certificates,
pharmaceutical incentives and rewards in Europe’
(call for tender 590/PP/GRO/SME/16/F/121). This
report represents the results of the study.

Two recent events prompted the need for the study
as spelled out in the tender specifications.

First, the European Commission Single Market
Strategy of October 2015 had identified a need to
“...consolidate and modernise the intellectual
property (IP) rights as a way to stimulate
innovation and growth within the European Union
and to engage in a reflection on ways to improve
the patent system in Europe...for pharma-
ceuticals...”.

Second, Council Conclusions of 17 June 2016, invited
the Commission to prepare an analysis of the impact
of the pharmaceutical incentives and rewards on
innovation, availability and accessibility of medicinal
products.

Incentive and rewards

So what are supplementary protection certificates
and pharmaceutical incentives and rewards? In total
there are five. We now go through each of them.

1: The supplementary protection certificate
(SPC) adds years of patent protection to an
innovative medicinal product. In 1992, the then 12
Member States of the European Union decided to

introduce SPCs. The motivation was that the patent
protection period of 20 years a new molecule enjoyed
universally, in practice provided less than 20 years of
protection for the resulting medicinal product. The
reason was, and still is, that it takes several years for
a company to develop an actual product based on a
patented molecule. During that period, the medicinal
product undergoes important testing regarding
quality, safety and efficacy, but at the same time it
implies a ‘loss of patent time’. The SPC adds up to a
maximum of 5 years of additional patent time in the
cases where the medicinal product has lost more
than 5 years of patent time. This means that if it
takes longer than 5 years from the patented molecule
is discovered until it ends up in a product for
patients, companies can get up to 5 years of extra
protection of the product. In essence it works like an
extension of the patent. Since 1992, with the growth
of the EU, all current 28 Member States (plus
Iceland and Norway) have introduced the SPC.

2+3: Data Protection (DP) and Market
Protection (MP) basically guarantee the innovator
pharmaceutical company a minimum of protection of
its new medicinal product of 10 years even in the
cases where the original patent and the SPC would
sum up to fewer than ten years. Each of the two
measures play specific roles. As the name indicates,
DP makes sure that another pharmaceutical
company cannot re-use the clinical trials data for 8
years and MP makes sure that the medicinal product
cannot be copied and marketed until after 10 years.
More precision is added in the body of the report,
but here it suffices to say that together they
guarantee a pharmaceutical company protection
from generic (copy) products for 10 years.

4: Market exclusivity for orphan medicinal
products is an incentive relevant only for orphan
medicinal products, i.e. products that are intended
for the diagnosis, prevention or treatment of life-
threatening or very serious conditions that affect no
more than 5 in 10,000 people in the European
Union. The incentive protects such medicinal
products from competition from similar medicinal
products targeting the same rare disease for 10 years.

5: Paediatric investigations of medicinal
products is rewarded 6 months of extension of the
SPC if an SPC exists. Paediatric means that it can be
used for treating children aged o to 18. If the
paediatric investigation concerns an orphan
medicinal product, the market exclusivity (incentive
4 above) may be extended from 10 to 12 years.
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Parallel use

The original patent and the 5 incentives and rewards
work in combination with each other for each
innovative medicinal product.

For example, one medicinal product may experience
a short time from discovery of a new patented
molecule until a medicinal product is ready to be
marketed to patients. In this case, even with an SPC
and in light of the DP and MP, it is still the patent
protection that expires last and thus provides the
longest period of protection. If it took two years from
the patented molecule discovery to a marketed
product, this product would be protected from
generic competition for 18 years. That is a result of
the 20 years of patent protection minus the 2 years it
took to go from molecule to an actual product.

Another medicinal product may experience many
years from discovery of a new patented molecule
until a medicinal product is ready to be marketed
and reach patients. In this case, the MP’s protection
period of 10 years may be the longest one and thus
the one that applies to the medicinal product. In that
case, the product will enjoy 10 years of protection.

In between ‘very short’ and ‘very long’ from molecule
to product, a pharmaceutical company will find use
for the SPC. For example, if it took 12 years from the
patented molecule discovery to a marketed product,
this product would be protected from generic
competition for a total of 13 years exploiting the SPC
as the longest lasting measure. That is a result of the
20 years of patent protection minus the 12 years it
took to go from molecule to an actual medicinal
product resulting in an initial 8 years of protection.

On top of that the SPC adds 5 additional years in this
case. The final result is 13 years of protection from
generic competition (8+5 years). The MP would
provide 10 years of protection, but since the
company in this example had applied for and
received an SPC resulting in 13 years in total, the
SPC dominates the other incentives and rewards.

A unique dataset

In order to comply with the study objective of
evaluating the economic impact of supplementary
protection certificates, pharmaceutical incentives
and rewards we measure the combined effect on
protection offered by the patent and the 5 incentives
and rewards.

For that purpose we have gathered and combined
data from more than six databases in order to finally
arrive at the study dataset. At its core, the dataset
covers 558 unique medicinal product names
including all relevant information to allow us to
identify for each of them, which of the patents,
incentives and rewards expires last and how many
years of protection that implies. The dataset covers
the period from 1996 to 2016 and 28 European
countries.

The dataset is supplemented with additional data in
order to carry out certain of the more complicated
statistical analyses in the study.

Hence, the dataset(s) represent the core analytical
basis for the study. However, the analyses carried
out based on the dataset(s) have been supplemented
with more than 20 interviews with stakeholders, a
EU Member State workshop, 21 case studies on

specific medicinal products and a wealth of
literature.

We will now delve into our findings. First we will
present the novel measure of ‘effective protection
period’ and the insights it has provided. Second, we
will present the results of the statistical analyses
where we aimed for identifying the effect of the
‘effective protection period’ on innovation,
availability and accessibility — the three main
objectives of the study.

Effective protection period

For all 558 unique medicinal products in our dataset,
we have developed a novel measure, which we
throughout the report refer to as the effective
protection period. It measures the time that elapses
from a product obtains a marketing authorisation
until the last measure of protection expires; i.e. the
period where the medicinal product enjoys
protection from primarily generic competition in any
of the EU countries.

The effective protection period also allows us to
identify which of the 5 incentives and rewards and
patent(s) is last to expire. This is interesting when
assessing the practical implication for the protection
period of patent and the 5 incentives and rewards.

Consequently, the effective protection period is a
very helpful way of looking at the commercial
implications for pharmaceutical companies of the
patent and the 5 incentives and reward regime.
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So what are the results when looking at the effective
protection period?

We find that the effective protection period for the
medicinal products in our dataset has declined from
an average of 15 years to 13 years during the period
1996 to 2016.

We speculate that part of the reason for this decrease
may be attributed to the increase in regulatory
requirements both at the EU and national level. The
decrease in the average effective protection period
could also reflect that companies have been taking
on more complex and risky research and develop-
ment projects with longer expected development
times. Both fit with our finding that the average
development time of a medicinal product — defined
as the time that elapses from the first patent filing
protecting the molecule to the first marketing
authorisation of the final product in the EU — has
increased from 10 years to 15 years in the analysed
period based on our dataset. Increased risk taking
would be further supported by a general growing
global demand for health care services.

A higher risk profile of investments requires a higher
expected revenue and profit. Since some (many) of
the investments will fail to secure a marketed
product in the end, it is not uncommon to witness
very profitable single medicinal products, as
witnessed in the blockbuster section of the case
studies in chapter 5.

When looking at the entire period in our dataset and
across all 28 countries where the 558 unique
medicinal products have been made available, we

find that the bulk of the medicinal products enjoy an
effective protection period of between 10 and 15
years. This is the case for 62% of them. Very few
(4%) enjoy less. It makes sense that 10 years is a
minimum since the MP always provides 10 years of
protection (the reason that 4% in our dataset enjoy
fewer than 10 years of protection reflects the regime
prior to the introduction of the MP incentive in
2005).

An additional 24% enjoy an effective protection
period between 15 and 20 years, the 20 years being
the original patent protection period.

Then comes the last 10%, which enjoy more than 20
years of protection. At first this is surprising as the
maximum period of protection is 20 years offered by
the original patent. However, the explanation is the
existence of the so-called secondary patents. A
secondary patent is a patent taken out after the
initial patent. The secondary patent is just like any
other patent and provides 20 years of protection. But
since it is taken perhaps years after the initial patent
it effectively pushes the effective protection period
beyond 20 years. Some of the case studies in chapter
5 demonstrate this implication of secondary patents.

We now turn to the marginal properties of each of
the patent and the 5 incentives and rewards.

Patents

We find that for 51 % of the 558 medicinal products
across all 28 countries a patent is the last measure of
protection to expire (omitting any secondary patents
this share drops to 38%). For the remaining 49%
either the SPC or one of the other incentives and

rewards are the last measure of protection to expire.

The SPC

Looking at the timing of the SPC, we focus on the
558 medicinal products alone. We want to know for
how many of these products an SPC has been
granted in at least one country.

We find that an SPC has been granted in at least one
country to 45% of the 558 unique medicinal products
in our dataset equal to 251 products. The average
duration of protection for all granted SPC’s is 3.5
years. Analysing cumulative incentives, where the
SPC expires last it adds on average 2.6 years beyond
the patent, market or data protection, whichever
would have been the final one to expire in the
absence of an SPC.

Data protection (DP) and market protection (MP)
Looking again at the 558 medicinal products but now
across all 28 European countries, we find that for
39% of the medicinal products in our dataset either
DP or MP is the last measure of protection to expire.
They have provided an average of 4.8 years of
additional protection.
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Market exclusivity for orphan medicinal products
Since the introduction of the Orphan Regulation, the
yearly number of applications for orphan medicinal
product designation submitted by pharmaceutical
com-panies has risen from 72 in the year 2000 to
329 in 2016. This has resulted in a total of 128
products with a marketing authorisation as an
orphan medicinal product during that period. Our
dataset covers 24 of these. For those where the
market exclusivity is the last measure of protection
to expire, it has added 1.6 years of additional
protection to the medicinal products.

Paediatric rewards

Seen across all pharmaceutical products in our
dataset, the extra effective protection obtained
through the rewards for paediatric investigation is
very limited. Focusing only on the products with a
positive paediatric investigation plan compliance
check does not change this picture. However, for
individual medicinal products in the market for adult
use the added (marginal) effective protection can be
up to 6 months.

Summing up
We have now presented main insights from

analysing the measure called ‘Effective protection
period’. We have presented results reflecting the
entire protection period of the medicinal products in
our dataset. We have also presented results for each
of the incentives and rewards showing how often
they are the last measure of protection to expire and
the corresponding additional number of years of
protection they provide.

The incentives and rewards are quite often the last

measure to expire, not the original patent. Hence, a
first conclusion is that the incentives and rewards
provide the additional protection that they were
designed to do. However, what have been the
implications of that additional protection? That is a
question to be answered empirically.

We therefore now turn to the results of the empirical
analysis. We estimate, using statistical models, the
effect of the effective protection period on the three
objectives of the study namely innovation, avail-
ability and accessibility (although we design the
analysis slightly different for the accessibility
analysis due to data constraints).

Impact on innovation

Before diving into the results of the statistical model-
ling, we first highlight the outcome of our literature
review. We find that existing empirical evidence is
ambiguous with respect to the effect of patents,
incentives and rewards on innovation in the
pharmaceutical sector. The literature covers different
samples of medicinal products in different countries
over different time periods, using different methods.

We now turn to our statistical modelling, which
together with insight from 21 case studies embodies
our empirical research. We test empirically the
relationship between the length of the effective
protection period for all the medicinal products in
our dataset across 28 European countries and the
companies’ level of pharmaceutical research and
development in the individual countries.

Since the effective protection period consists of the
patent and the 5 incentives and rewards, it

represents a consistent way of concluding on the
impact of the 5 incentives and rewards, which was
the main objective of this study.

The results from our statistical modelling point to a
positive relationship between the effective protection
period and the level of pharmaceutical research and
development. Specifically, we find that when
medicinal products experience a longer effective
protection period in the markets where they are sold,
pharmaceutical companies increase their innovation
efforts. The implication is that a reduction of the
effective protection period will negatively affect the
investments in research and development inside the
EU. It will also reduce the pharmaceutical invest-
ments in research and development outside of the
EU, e.g. for the pharmaceutical companies located in
the USA and Japan as they also sell their medicinal
products in the EU. The global reach of medicinal
products means that changes in incentives and
rewards in one jurisdiction have implications for
pharmaceutical investments in other jurisdictions.

We also find that as wealth, measured by income per
capita, increases in the countries that constitute the
most important markets for medicinal products,
pharmaceutical companies increase their innovation
efforts. We interpret this to mean that when
countries become wealthier their demand for
healthcare services including medicinal products
increase. As companies anticipate this, they will
invest more in innovation.
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Zooming in on the 28 individual European countries
in our sample, our empirical analysis does not find
any relationship between the effective protection
period in one country and investments in
pharmaceutical research and development in that
same country. This means that incentives and
rewards in a specific European country have no
direct effect on pharmaceutical location and
spending in that same country. We interpret this to
mean that pharmaceutical research and development
location decisions are primarily driven by other
factors than the protection period provided in a
given country. Such other factors could be the quality
of the labour force, the tax level and research and
development subsidies. Only in the case where the
protection regime in a country mirrors its general
view on the industry might there be an indirect
effect. For example, a company might consider a
country that tightens its protection regime more
likely to also tighten other regulations more
important for the company’s decision on where to
locate its innovation activities, such as tax level and
research and development subsidies.

Impact on availability

We find that companies do not launch medicinal
products in all countries in the EU and not at the
same time. We find that companies choose to launch
more medicinal products faster in wealthier
countries, a trend, which is reinforced in countries
with larger (patient) populations.

This launch sequence fits with how some wealthier

countries include poorer countries in their ‘external
reference pricing’ basket. This practice incentivises

pharmaceutical companies to launch first and

foremost in (large) wealthy countries as these
countries have then no poorer country benchmark to
refer to when bargaining for lower prices.

Analysing the launches based on level 1 ATC codes
(Anatomical Therapeutic Chemical Classification
System - classification of active ingredients of
medicinal products according to the organ or system
on which they act) shows that availability varies
greatly across this categorisation. The pharma-
ceutical products with the highest availability belong
to the ATC1 category of “Antineoplastic and im-
munomodulating agents”, which contains many
cancer medicines. These products launch in more
than half of the EU Member States within 2 to 3
years. The pharmaceutical products with the lowest
availability belong to the ATC1 category of “Derma-
tologicals” (skin care products). These products
launch in less than a quarter of the Member States
even after 15 years of first market introduction.

Impact on accessibility

Once a medicinal product is available in a country,
actual accessibility often becomes a matter of price.
We find that as protection from generic competition
runs out, generic medicinal products enter the
market at a significantly lower price than the original
medicinal product pushing down the price of the
original product as well.

Based on a small sample of products, we find that the
prices of innovator medicinal products drop by
approximately 40% on average in the period from 6
quarters before to 5 quarters following generic entry.
However, innovator companies may find it optimal
to increase prices even in light of generic entry. This

is for example the case if healthcare professionals are
reluctant to switch existing patients to new medicinal
products. Furthermore, we find that when generic
medicinal products enter the market their price is on
average 50% lower than the initial price of the corre-
sponding innovator product in the first five quarters
after the launch of the generic product. This means
that the innovator product remains more expensive.

We find some evidence to suggest that the regulation
spurs innovator-on-innovator competition. By this
we mean competition between two or more medici-
nal products that are protected from generic compe-
tition by patents or the 5 incentives and rewards. We
base this insight on the previous finding that the
regulation stimulates innovation, and that more
innovation, all else equal, leads to more medicinal
products, which eventually result in more innovator-
on-innovator competition. Our data on competition
between innovator and generic medicinal products
does not allow us to analyse competition between
innovator medicinal products.

Unintended consequences

This study also identifies examples of consequences
of the regulation that might not have been the
intention of lawmakers when they passed the
legislation.

Secondary patents

Secondary patents may for example cover improved
variants of the basic product, new therapeutic
indications, or new combinations.
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Still, the fact that some medicinal products are
eventually protected by multiple and in some cases a
large number of patents can be argued to be against
the intention of the original 20-year patent
protection period. It is of course important to note
that these patents are being granted by the national
patent offices (NPOs). Initiatives have been taken to
ensure that NPOs and the European Patent Office
(EPO) only grant patents when this is warranted by
actual novel innovation (see e.g. the EPO ‘Raising the
Bar’ initiative).

Market exclusivity

There have been concerns from some Member States
that the market exclusivity granted to orphan medi-
cinal products provides too much protection, driving
up prices. We have not been able to test this empi-
rically. However, from a theoretical perspective the
small market size for orphan medicinal products
might in some cases yield a natural monopoly, while
the protection from competition from similar medi-
cinal products through the market exclusivity also
discourages the development of similar alternatives
to the medicinal product, which comes to market
first for a given indication. This may allow the com-
panies a very strong bargaining position in price
negotiations with payers.

Paediatric investigation plans

The reward introduced by the paediatric regulation
aims to compensate the obligation introduced by the
paediatric regulation for pharmaceutical companies
to conduct paediatric studies for every medicinal
product developed. However, when agreeing on a
paediatric investigation plan the paediatric
committee under the European Medicines Agency

may grant a waiver instead (e.g. based on lack of
significant therapeutic benefit).

The reward for non-orphan medicinal products
equates to an extension of 6 months of the SPC.
Thus, there are examples where the reward for
conducting paediatric studies is zero (e.g. because
there is no SPC to extend) and other examples where
it is very high (e.g. for medicinal products that are
blockbusters for use in adults). This value
proposition may not always be optimal for the
development of medicinal products for children.

A trade off

The empirical analysis in this study finds a trade off
between innovation of new medicinal products and
lower prices of medicinal products through faster
availability of generics.

On the one hand, the protection offered by the IP
rights and incentives and rewards stimulate
innovation in the EU (and abroad). We find that the
5 pharmaceutical incentives and rewards in the EU
are the most attractive when compared to Canada,
China, India, Japan and the United States.

On the other hand, the protection delays entry of
generic medicinal products and a subsequent
downward push on prices. Hence, later entry of
generic medicinal products pushes up total
expenditure on medicinal products, which, all else
equal, drives up overall healthcare expenditure.

In an attempt to shed light on possible savings
generated by faster entry of cheaper generic
medicinal products, we have applied scenario

analysis. Today, around 76% of the EU expenditure
on medicinal products goes to originator products
and the remaining 24% to generic products. In a
hypothetical scenario, we calculate the immediate,
short term effect on health care expenditure of
changing this split to 66% and 34%, respectively, i.e.
reducing spending on originator products by 10%-
points and instead using that money to buy the same
volume of cheaper generic products. The result is a
saving of less than 1% of the total EU health care
expenditure. The scenario includes no long term
effects. However, implications of reducing protection
in order to pave the way for faster generic product
availability are many and complex. One obvious one
is that on development of future originator products.
We have described possible implications in detail in
the report.

In the end, it is not within the scope of this study to
advise on the ‘right’ balance between innovation and
lower prices of medicinal products through faster
availability of generics; it is ultimately a political
decision.

Summing up, it would seem that one cannot exploit
the regulation around protection to get the best of
both worlds; more innovative medicinal products
and faster generic entry to push down prices. A first
best policy path seems to be one where the trade off
is circumvented. It would be ideal to secure a
sufficient period of protection and reduce
uncertainties associated with developing medicinal
products in order to incentivise innovation, while
finding other ways of curbing high prices.
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MARKETING AUTHORISATION

Before a medicinal product can be placed on the
market, a marketing authorisation for the given
product must be obtained. This is done to ensure
that medicinal products are safe, of sufficient quality
and efficacious. The decision on whether to grant
marketing authorisation is made by the appropriate
authorities based on an application supported by
data such as pre-clinical data and data from clinical
trials, submitted by the a pharmaceutical company.

DATA PROTECTION

Period during which pre-clinical data and data from
clinical trials handed in to the authorities by one
company cannot be referenced by another company
in their regulatory filings.

MARKET PROTECTION

Period during which generic companies cannot place
a generic version of the medicinal product on the
market. However, an application for marketing
authorisation of the generic medicinal product may
be submitted (providing data protection has
expired), and the authorities are allowed to process
the application, but the product cannot be placed on
the market until the end of the market protection
period.

MARKET EXCLUSIVITY

Specific regulatory exclusivity period relevant only
for orphan medicines. Period during which the
authorities cannot grant a marketing authorisation
to a similar medicinal product treating the same
orphan indication, unless a derogation applies’.

EFFECTIVE PROTECTION PERIOD

Period from marketing authorisation is granted until
expiry of the last protection scheme protecting the
medicinal product. Protection schemes are both IP
rights, such as patents and SPCs as well as all
regulatory protection such as data and market
protection, market exclusivity and any extensions
thereof.

PRIMARY PATENT

The first patent applied for (and granted), protecting
a given medicinal product against imitation by other
companies. For medicinal products, the primary
patent primarily protects the active ingredient.

SECONDARY PATENT

All patents granted at a later point in time than the
primary patent, protecting any part of the same
medicinal product. Secondary patents could e.g. be
granted for chemicals related to the active
ingredient, methods of use, formulations or dosages.

PERSONALISED MEDICINE

In Council conclusions on personalised medicine for
patients (2015/C 421/03) point 8, personalised
medicine is described as

“...a medical model using characterisation of
individuals’ phenotypes and genotypes (e.g.
molecular profiling, medical imaging, lifestyle data)
for tailoring the right therapeutic strategy for the
right person at the right time, and/or to determine
the predisposition to disease and/or to deliver
timely and targeted prevention. Personalised
medicine relates to the broader concept of patient-
centred care, which takes into account that, in

general, healthcare systems need to better respond
to patient needs”.

DEVELOPMENT TIME OF
MEDICINAL PRODUCT

Time elapsed from the first date on which the first
patent grants protection until the product is
introduced on the market.

1 There are three derogations which are given in Regulation (EC) 141/2000, Artficle 8(3).
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Chapter 1 - Main conclusions

REVIEW OF INCENTIVES

In the European Union additional protection
mechanisms and legislative incentives concerning
medicinal products exist. The various schemes
protect medicinal products to a varying degree and
have different duration.

Patents protect a given invention for 20 years. An
SPC is an IP right, that extends the duration of the
protection provided by a patent by a maximum of 5
years. An SPC is attached to a patent and a product®.

Besides these IP rights, regulatory incentives
running from the date of marketing authorisation
exists. These are data and market protection. Market
protection runs for 10 years, while data protection
runs in parallel for 8 years. For orphan medicinal
products a market exclusivity, which runs for 10
years, can be obtained given that certain conditions
are met.

If paediatric studies are completed, a 6 month
extension of an existing SPC or a 2-year extension of
market exclusivity can be obtained. Furthermore,
there are other extensions and further protection
periods available, to incentivise pharmaceutical
innovation.

IP FRAMEWORK IN OTHER
COUNTRIES

In the US, incentives granting exclusivity to the first
generic to enter the market exist. This works to
motivate generic manufacturers to enter the market
as soon as possible and in many cases challenge
patents held by originator companies.

In the US, Canada and Japan the possibility of patent
term restoration exists. This is comparable to the EU
regulation on SPC. India and China generally have
less regulatory incentives for medicinal products
than the other countries.

ACTUAL USE OF INCENTIVES

From 2013 to 2016 the number of new medicines
introduced using the centralised procedure per year
has been fairly stable.

The number of granted SPCs has been slightly
increasing over time, which is in part a consequence
of the fact that the SPC framework has been
implemented in more countries over time.

The number of paediatric investigation plans has
likewise been increasing over time. The same goes
for orphan designations. The number of orphan
marketing authorisations have been increasing in the
period from 2000 to 2016; the EU orphan legislation
was adopted in 2000.

Our analysis shows that especially two regulatory
incentives find limited use. These are the one-year
extension for a well-established substance and the
one-year data protection for a classification change.

A UNIQUE DATASET

For the analysis in the present report a unique
dataset as been compiled using several sources. The
dataset exploits the connection between products
and patents available in the Orange Book? in the US,
to link patents and products within the EU. To our
knowledge this report is the first of its kind to utilise
such as dataset. The final unique dataset links
products with patents, SPCs and regulatory

1 The SPC framework has been gradually implemented in more countries over time..

incentives within the European Union.

DEVELOPMENT TIME

Development time of a medicinal product is defined
as the time from the first patent to the first
marketing authorisation anywhere in the EU. To a
certain degree, this measure shows the time elapsed
from discovery of a new invention until
commercialisation.

Our dataset indicates that from the 1990s to the
2010s the average development time across EU
countries has increased from around 10 years to
around 15 years. 50% of the products introduced
during this period had a development time between
5 and 15 years.

EFFECTIVE PROTECTION PERIOD

The effective protection period is defined as the time
from marketing authorisation until the last form of
protection in the form of patents, SPCs, or regulatory
incentives and rewards expire. L.e. the effective
protection period measures the time a product is on
the market and enjoys protection from generic
competition via either IP rights or regulatory
incentives and rewards.

Our dataset indicates that since the 1990s the
average effective protection period in the EU has
decreased from around 15 years to around 13 years.

The conclusion that the average effective protection
period has decreased over time is robust to the
exclusion of secondary patents. This means that even
if we exclude all secondary patents in the data the
conclusion that the average effective protection
period has declined, stands.
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INTELLECTUAL PROPERTY

A fundamental characteristic of innovation is that
discovery in the first place might take an ample
investment, whereas using the knowledge obtained
after discovery might involve minimum effort.

Coming up with the idea of e.g. penicillin was rather
coincidental, and the development process took
more than 15 years and included intense research
and development. However, copying the compound
when the right formula was finally found was easier
than developing it in the first place’.

If an entity copies a novel invention, it has not
endured the often high R&D cost of developing the
invention and hence might be able to sell any would-
be resulting product at a price significantly below the
originator.

The prospect of this happening might discourage
innovation, as without any protection from copying,
the inventor cannot be sure to recoup the initial
investment that has gone into the R&D process, i.e.
the risk associated with the investment is
considerable.

It is important to realise that IP protection does not
necessarily protect against competition. There might
e.g. be several ways of curing a given disease, and
obtaining IP protection for one such way does not
prevent others from entering the same market, as
long as their product does not use the same molecule
as the one already patented.

PATENT

The basic way of protecting a new invention is
through patenting it.

In the EU, as is the case in most of the rest of the
world, a patent is valid for 20 years2.

A patent confers the negative right for the owner to
prevent third parties from using, making, selling or
importing the invention without the consent of the

patent holder.

When an innovator takes out a patent on a new
innovation, the invention becomes the intellectual
property (IP) of this individual or legal entity. For a
new innovation to be patented, it must first and
foremost fulfil the requirements of being eligible for
a patent.

This means that the patent application must cover
subject matter which is deemed patentable. Subject
matter which is excluded from patentability
comprises e.g. discoveries, scientific theories and
mathematical methods; aesthetic creations;
schemes, rules and methods for performing mental
acts, playing games or doing business, and
programs for computers; presentations of
informations.

If the eligibility requirement is met, the invention
must fulfil the three additional requirements of
being new, involve an inventive step and being
susceptible of industrial application#.

This means that if e.g. a new use of an existing
medicinal product, a new formulation, a new form or
a new dosage fulfils these criteria it is possible to
take out a patent protecting this. The implication of
this is that in some cases a medicinal product, or its
subcomponents and processes might be protected by

several patents, granting a patent protection period
of more than 20 years.

Patentability requirements

« New means that there cannot exist any
prior public documents describing the
invention. This is known as prior art.
Involve an inventive step means that the
invention must be non-obvious fo a

person skilled in the art. Thus, it cannot
cover common knowledge within a given
trade.

Susceptible of industrial application
means that it can be made or used in any
kind of industry including agriculture.

Built in to the patent scheme is a ‘social contract’,
where in turn for the IP protection provided, the
patentee must provide full disclosure of the
invention, making it possible for others to make and
use it at the end of the patent protection period.

This quid pro quo is meant to provide profit
incentives for innovating firms, while promoting
more disclosure than would be the case if only trade
secrets could protect innovations.

A patent is granted by a sovereign state or an
international entity such as the European Patent
Office and is geographically bound. A consequence of
this is that for the IP behind an innovation to be
completely covered by legal protection, the inventor
has to seek patent coverage in all relevant markets.
Realising that this is quite a task, several
international agreements simplifying this process
have been enacteds.

1 Tan, S. Y. and Tatsumura, Y. (2015), Alaxander Fleming (1881-1955): Discoverer of penicillin.
2 Article 33 of the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) and Article 63 of the European Patent Convention.

3 Article 52(1) of The European Patent Convention.

4 Arficle 52(2), (a). (b), (c) and (d) of The European Patent Convention. 23
5 E.g. the Paris Convention for the Protection of Industrial Property and World Intellectual Property Organisation and the Patent Cooperation Treaty

described on the next page.
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THE PARIS CONVENTION FOR THE
PROTECTION OF INDUSTRIAL
PROPERTY

This agreement was the first major step taken to
ensure that intellectual property is protected in other
countries besides the country of the originator.

The Paris Convention applies to industrial property
in a wide sense. This includes patents, trademarks,
industrial designs, utility models, service marks,
trade names and geographical indications?.

There are three main elements in the agreement.

National treatment

Countries partaking in the agreement must
grant the same protection to nationals from
other contracting states as it would to its
own nationals.

g Right of priority
After applying for a patent in one

contracting country, the applicant may,
within 12 months file for a patent in other
contracting states. If the patents are
granted, the applicant has the option of
using as the date of commencement of the
patent the date the application for a
patent was filed in the first country of the
agreement, the so-called priority date.

9 Common rules

Mainly these rules state that the process of
granting patents in each contracting state
is independent of each other.

Being a contracting state to the Paris Convention
gives access to participation in the Patent
Cooperation Treaty managed by the World
Intellectual Property Organisation (WIPO).

WORLD INTELLECTUAL PROPERTY
ORGANISATION AND THE PATENT
COOPERATION TREATY

The World Intellectual Property Organisation
(WIPO) manages the Patent Cooperation Treaty
(PCT), which first entered into force in 1978. From
the original 18 contracting states, the PCT has grown
to include 152 countries.

Participation in the PCT is open to all states party to
the Paris Convention for the Protection of Industrial
Property from 1883.

Through the PCT it is possible for an applicant to file
an international patent application, which is then
processed by the WIPO.

An important point is that the PCT system is a patent
filing system, not a patent granting system. No PCT
or international patent is granted at the end of the
process, nor does something like that exist.

During the process, an international search for prior
art is carried out by an International Searching
Authority (ISA). Prior art is the existence of any
evidence that the invention is already known. This
need not be in the form of an actual product. Any
description in any form of the invention previously
made can be prior art.

After the search, the ISA files a written opinion on
the patentability of the invention, along with the
search report. After the international process is
concluded, the inventor must decide where to file for
national patents. Hereafter the national procedure
begins.

The advantage of the international procedure is that
the international search carried out can be used by
the national patent offices. Another advantage is that
as the national procedures are delayed, this provides
the applicant more time to assess the value of the
patent and how best to commercialise it and in which
countries to seek national patents.

If national patents are granted in the end, the date
from which the patents are in force can be that of the
earliest filed patent application (the so-called
priority date).

1 WIPO website on the Paris Convention http://www.wipo.int/treaties/en/ip/paris/ (accessed 1 December2017). 24




Patents (3/5)

THE TRIPS AGREEMENT

The Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS) came into effect
in 1995 and is a multilateral legal agreement
managed by the World Trade Organisation (WTO),
setting out common rules for the patent framework.

The agreement sets out a range of minimum
requirements for the protection of intellectual
property in the participating countries. Furthermore,
it sets out domestic procedures for the enforcement
of intellectual property rights as well as dispute
settlement.

Among the requirements is e.g. a minimum patent
period of 20 years, for all fields of technology
without discrimination.

All WTO member countries must adhere to the
TRIPS agreement. However, certain Least Developed
Countries (LDC) have been given some leeway
regarding the latest date by which the TRIPS
provisions must be implemented. This is especially
important in the case of pharmaceuticals as this has
been one of the main areas of concern™.

Before the TRIPS agreement came into force, some
countries did not provide any IP protection for
pharmaceuticals on the grounds that providing
affordable medicine to the general public was a more
pressing concern than providing a legal framework
for the protection of IP2.

1 Kyle, M. and Qian, Y. (2014), Intellectual property rights and access to innovation: Evidence from TRIPS.
2 Kyle, M. and McGahan, M. (2012), Investment in pharmaceuticals before and after TRIPS.
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THE EUROPEAN PATENT OFFICE Number of European patents granted by the European Patent Office in
AND THE UNIFIED PATENT the field of pharmaceuticals

In Europe, the supranational European Patent Office 3.500

(EPO) has the authority to grant European patents. A
European patent is examined and granted centrally
by the EPO. However, after being granted, European
patents must be validated and maintained in each
member state separately. Fees and requirements
differ between countries.

3.000

2.500
Work has been undertaken to establish a Unitary
Patent within the EU. This would give the EPO the
possibility of granting a Unitary Patent which 2.000
uniformly conveys IP protection in up to 26 member :
states through a single request filed with the EPO".
The Unitary Patent will build on the current
European patent. After being granted a European 1.500
patent, the patentee will be able to request unitary
effect by filing an application with the EPO. If
granted, the patent will apply uniformly in all EU 1.000
member states having signed the agreement. The
EPO will as such act as a one-stop-shop to obtaining
and maintaining patent protection in all of Europe.

The Unitary Patent agreement is, however, still
awaiting ratification in some countries, and the
process has been postponed several times. 0 .

2010 2011 2012 2013 2014 2015 2016

2007 2008 2009

established to address questions of infringement etc. Note: Graph showing the yearly number of individual European patents granted by the European Patent Office, classified as being
The date of its enactment is, however, still uncertain. within the technology area of pharmaceuticals. The classification builds on the International Patent Classification (IPC) codes. The
codes for each patent are based on the product or process which is to be patented and/or on the possible use of it. Being done on a case

by case basts, secondary patents receive their own IPC code. This might be the same as the IPC code of the primary patent or not,

depending on what they actually protect.

Source: European Patent Office

In the same vein, a Unified Patent Court is to be

1 Croatia and Spain have not yet signed the agreement. Croatia entered the EU after the agreement was signed, but can sign it at a later time.
Spain has chosen not to sign the agreement but may in principle do so at any time. The unitary patent may enter into force before all countries have
ratified the agreement as long as 13 countries, including France, Germany and United Kingdom have done so. Initially, the unitary patent may
therefore cover less than 26 countries.
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MULTIPLE PATENTS

Quite often a medicinal product is protected by more
than one patent’. This may be the case if the
characteristics of the product can be shown to fulfil
the previously discussed patentability requirements
of being eligible, new, involve an inventive step and
be susceptible of industrial application.

One example of when it is possible for the same
product to be protected by multiple patents is if both
the molecule itself is patented and also the process
with which the medicinal product is produced. The
latter is then called a process patent.

NOMENCLATURE

The literature on patents protecting pharmaceuticals
often talk of primary and secondary patents. In the
example above, the patent on the molecule would be
the primary patent, while the patent on the
manufacturing process would be a secondary patent.

It is, however, important to mention that in the eyes
of patent law, there are no such things as primary
and secondary patents. The statutory patentability
criteria are the light in which patents are viewed, not
the order in which they are applied for.

Referring to a patent as a secondary patent should
not be understood to mean that it is of lesser ‘quality
or protecting the product to a lesser degree than the
primary patent. It merely means that chronologically
it was applied for a at later stage and protects
different inventions.

]

In this report, we will use the terms primary patent

and secondary patent, as the terms are well-
established in the literature on pharmaceutical
patents. We use them merely to indicate the order in
which patents are applied for and as an assessment
of the legal ‘strength’ of patents2.

SECONDARY PATENTS

In the Sector Inquiry3 from 2009, it was found that
the ratio of primary to secondary patents within
pharmaceuticals was 1:74. This means that for every
primary patent protecting a product, there were
found to be 7 patents applied for at a later point in
time.

Secondary patents can e.g. cover production
processes, dosage forms, alternative formulations of
the medicinal product, routes of administration, uses
in new therapeutic classes, new combinations etc.

Having secondary patents protecting more
inventions in a medicinal product might extend the
‘total’ IP protection period beyond the 20 years
conferred by the primary patent. If e.g. the primary
patent protects the molecule, while the secondary
patent protects the process used to produce the
product and the product cannot possibly be
produced using any other production processes, the
secondary patent effectively protects the product
again