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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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Patents (1/5)

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
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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
against imitation. If the date of commencement of
the secondary patent is e.g. three years later than
that of the primary patent, the total IP patent
protection period for the product would be 23 years
instead of 20 years.

A primary patent is chronologically the first
patent applied for to protect a certain
medicinal product.

Secondary patents are all patents applied
for after the primary patent, protecting
different inventions to the primary patent.

1 European Commission (2009), Sector Inquiry — Final Report.

2 The legal 'strength’ of a patent is to be understood as indicating the probability that the patent would hold up in court. However, only a court of
law can actually decide this based on patent litigation, and as such any conjecture as to whether a patent is ‘strong’ or ‘weak’ will always be a

subjective assessment, until a court decision exists.
3 European Commission (2009), Sector Inquiry — Final Report.

4 This ratio includes both patents granted and patents applied for. The unique dataset used in this study does not include patent applications and
hence it has not been possible to calculate a corresponding ratio.
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Supplementary Protection Certificates (1/3)

The Supplementary Protection Certificate (SPC)
scheme is an intellectual property right protection
scheme applicable to pharmaceutical and plant
protection products in the EU. An SPC is always
linked to a patent and a product.

R&D PERIOD

Developing pharmaceuticals is a process involving
extensive research and development (R&D) both in a
laboratory setting (pre-clinical) and later in a real-
world clinical setting (clinical trials) to assess the
efficacy and safety of a medicinal product’. As the
process is often lengthy and the potential gains high
if the resulting medicinal product shows
considerable clinical potential, pharmaceutical
companies tend to patent their discoveries rather
early in this development process.

However, due to the often lengthy R&D processes
and the legally mandatory testing to protect
consumers, the period in which a product is both on
the market and protected by IP schemes is shorter
than the 20-year patent protection period=2.

A medicinal product can be sold in the market once it
obtains a marketing authorisation (MA) from the
relevant authorities. The shorter the period between
the granting of the marketing authorisation and the
expiry of the patent, the shorter the period during
which the pharmaceutical companies can recoup
their R&D investments before generics enter the
market.

When generics enter, competition increases. This
might result in prices being driven down or
decreasing market share for the originators3. Having

a limited period before generics can enter the market
does not necessarily mean that the R&D investment
cannot be recouped. This also depends on e.g. the
price obtained and the size of the market.
Furthermore, the originator company might still
earn considerable revenue after generic entry.

However, seen in isolation the protection period
provided by a basic patent might discourage future
innovation by pharmaceutical companies, compared
to a situation where a longer protection period was
obtainable.

To address this, the EU has enacted Regulation (EC)
No 1768/92, followed by Regulation (EC) No
469/2009 regarding Supplementary Protection
Certificates.

SPC

An SPC extends the IP protection period by up to 5
years, depending on the duration of the R&D and
testing processes4.

The SPC period is calculated as:

Duration of SPC
= date of first MA in the EEA

— date of filing of corresponding patent
— 5 years

With the restriction that an SPC can maximally last
for 5 years.

This means that no SPC is granted if the period
between patent filing and marketing authorisation is
less than 5 years (there are exceptions to this and

SPCs with zero or negative duration have been
granted>). If the time from patent filing to first MA is
between 5 and 10 years, the inventor is compensated
fully for the ‘loss’ of protection period after MA. If
the time between patent commencement and MA is
more than 10 years, the maximum SPC period of 5
years is granted, regardless of the exact development
period beyond 10 years. As such, when both a patent
and an SPC are granted, the maximum combined
protection period is 15 years (plus possibly 6 months,
see next page).

The conditions for granting an SPC are:

The product must be protected by a basic
patent

@ A valid marketing authorisation must

already exist

An SPC for the product cannot already
exist

The valid marketing authorisation is the
first to place the product on the market

NATIONAL GRANT

SPCs are granted nationally by the competent
domestic authorities in each member state. Even
though there is work being undertaken to establish a
Unitary European Patent, a unification of the
granting of SPCs is not part of this process®.

1 In the case of e.g. an abridged marketing authorisation application, the company relies on data already in the hands of the authorities and hence the development

process is limited.

2 See e.g. Prasad, V. and Mailankody, S. (2017), who find development times ranging from 5.8-15.2 years, or Keyhani, S., Diener-West, M. and Powe, N. (2006), who find

development times ranging from 2-17.3 years.

3 There are many nuances to the effect of generic entry. See literature description in section 2.3.

4 Regulation (EC) No 469/2009. 28
5 See next page and e.g. Merck - Case C 125/10.

6 However, the possibility of a European SPC fitle is a topic of the current “Public consultation on supplementary protection certificates (SPCs) and patent research

exemptions”.
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SPC AND PATENT

SPCs are distinct from patents in multiple regards.
As has been documented in the previous sections,
the requirements for obtaining a patent and an SPC
are very different.

Moreover, a patent does not necessarily protect a
certain product, but more often the chemical moiety
(the active molecule or part of it) in it. Legally, an
SPC confers the same protection as the patent on
which it is based, but extends this only to a product
with a valid marketing authorisation®.

Unlike patents in the EU, no centralised procedure
exists for the granting of SPCs. As such, an SPC must
be applied for individually in each EU member
state2.

The start date of an SPC is always the expiry date of
the patent on which it is based. It is, however, not an
extension of the patent, but an IP protection scheme
in itself.

As is the case with the protection granted by a
patent, the SPC is independent of and runs parallel
to any regulatory protection periods (e.g. market
exclusivity, data protection and market protection.
See next pages for further explanation).

EXTENSION OF AN SPC

Should the inventor undertake studies agreed upon
with the authorities in a Paediatric Investigation
Plan (PIP), a 6-month extension of the SPC can be
granted, regardless of the outcome of the study.

The possibility of obtaining a paediatric extension
provides a reason for seeking an SPC even if the
calculated duration should be negative.

The Court of Justice of the European Union (CJEU)
has established that SPCs with a negative duration
may be granteds. If a paediatric extension is
subsequently granted to an SPC with a negative
duration, the negative duration of the SPC must be
subtracted from the 6-month duration of the
paediatric extension. As such, if an SPC has a
negative duration of 2 months, a paediatric extension
will extend the protection period by 4 months.

If the product for which a PIP is undertaken is an
orphan medicinal product, a 2-year extension of the
regulatory market exclusivity period enters into force
instead of the 6-month extension of the SPC even if
an SPC has been granted+.

If the product is an orphan medicinal product, the
company cannot choose to have the paediatric
reward in the form of a 6-month extension of the
SPC, rather than the 2-year extension of the market
exclusivity if an SPC has been granted. This applies
for as long as the product is registered in the orphan
register. However, the company can ‘choose’ to
request that the product be removed from the
orphan register.

If an SPC plus a 6-month extension expires later
than the market exclusivity plus 2 years, the
company would be able to obtain a longer total
protection period, if allowed to choose between the
two forms of paediatric rewards. However, the

protection conferred by the two instruments
discussed here is not the same. Market exclusivity is
a protection against similar products granted by the
regulatory authorities, while the protection provided
by the an SPC confers the same IP rights as the
patent to which it is connected.

PRICING CONSIDERATION

If a company’s only concern is to recoup its initial
investment, the longer the IP protection period, the
lower the price the company ought charge for its
products.

However, if a company aims to maximise its profits,
as standard economic theory would suggest, a longer
IP protection period will have no effect on pricing,
and the company will charge the highest price
possible given the competitive status of the market
for a longer period>. This would mean increased
profits for the pharmaceutical companies at the
expense of payers.

This is a key concern when interfering with the
competition situation by granting protection periods,
either in the form of patents and SPCs or data and
market protection (or exclusivity).

The problem is the asymmetric information
possessed by the parties. Generally, the authorities
will not be able to check whether the pharmaceutical
companies have recouped their R&D investment and
obtained a return on investment sufficient to
reinvest in developing new innovative medicinal
products in the future.

1 Regulation (EC) 469/2009, Article 4.
2 Regulation (EC) No 469/2009, Article 9(1).

3 See CJEU ruling on case C-125/10, Merck Sharp & Dohme v DPMA.

4 Regulation (EC) No 1901/2006, Article 37.

5 The competitive status of the market reflects whether there are other medicinal products available for treating the same indication. 29
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Facts on the SPC

The legislation covering the SPC was enacted
in 1993 and adopted immediately in nine
countries. Since then, several countries have
joined, and the agreement is now in force in
all EU member states and the EEA countries
Norway and Iceland’.

Since the enactment in 1993 an up until 2015,
applications had been made for 20,200 SPCs
for medicinal products in the participating
countries2.

SPCs are applied for in the individual member
states, independently of each other. In many
cases, this practice leads to contradictory
decisions on the granting of rights. In Finland,
Italy and the Czech Republic, less than 5% of
applications are refused, while in Germany,
Sweden and Spain, more than 15%32 of
applications are refused?.

Twenty separate entities filed 57% of all SPC
applications in 20152. The three companies
having filed the most SPC applications in the
past 10 years are Novartis, MSD and GSK?2.

Market size seems to influence decisions to
seek an SPC. In smaller markets, fewer SPCs

are applied for than in larger markets. As such,

less than 40 SPCs where applied for in Croatia,
Malta and Norway in 2015, while more than 80
were applied for in Spain, Italy, Germany, the
UK and France?

1 SPCs are governed by Regulation (EC) No 469/2009.
2 Alice de Pastors (2016), Latest news on medicinal product SPCs in Europe.
3 Germany, Sweden and Spain all have a rather high number of filed SPCs. However, so does Italy. 30
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Patents are granted by the appropriate patent offices
in each country and confer intellectual property
rights to patent holders. In the case of
pharmaceuticals, patents are often taken out early in
the development process, when the invention is still
far from being an actual product.

In parallel with patents and SPCs, regulatory
protection is enshrined in EU pharmaceutical
legislation. For medicinal products in the EU, the
schemes include e.g. data protection and market
protection'. These two legal protection schemes
relate directly to the final medicinal product, and the
protection periods provided by them are
independent of any patents and SPCs, and hence run
parallel to any such IP protection.

The periods of both data and market protection run
from the date of granting of the marketing
authorisation.

DATA PROTECTION

The data produced by a pharmaceutical company
during testing and clinical trials of a new innovative
medicinal product is private knowledge. However,
for the medicinal product to obtain a marketing
authorisation, this data has to be handed over to the
relevant authorities.

If a generic manufacturer wishes to market a generic
version of an existing medicinal product, the generic
company can refer to the data already produced by
the originator company, in its application for

marketing authorisation. This is called the abridged
procedure?.

In recognition of the substantial investments made
by originator companies to produce the pre-clinical
and clinical trial data needed to obtain marketing
authorisation, a period of 8 years of data protection
is granted. During these 8 years, generic
manufacturers are prohibited from referring to the
data produced by the originator company and
enclosed in its application for marketing
authorisation. After 8 years, generics can obtain a
marketing authorisation based on the data produced
by the originator company.

MARKET PROTECTION

Parallel to the 8 years of data protection run 10 years
of market protection3. During these 10 years, a
generic medicinal product cannot be placed on the
market even though a marketing authorisation has
been obtained.

This, however, does not completely protect against
competition4.

Firstly, originators with another distinct product for
treating the same indication may enter the market.
This is known as competition by innovation or
originator-originator competition.

Secondly, a second company willing to undertake
studies to create their own full dossier with which to
apply for marketing authorisation may do so,

provided that no patents or SPCs are infringed upon.

An example of this would be the following. Company
A has placed product M on the market, containing
molecule Z. Molecule Z is not protected by either a
patent or an SPC. However, product M has data and
market protection. Company B now creates their
own product, called N containing molecule Z.
Company B undertakes clinical trials and creates
their own proprietary data on the efficacy and safety
of product N. Company B now applies for marketing
authorisation for product N using its own data
material. Marketing authorisation is granted. Now
there are two products on the market, both
containing molecule Z, even though product M by
company A is covered by data and market protection.

Through our interviews with key stakeholders and
experts within the area of pharmaceuticals, we have,
however, not found any readily available examples of
this happening. As such, this seems to be a rather
theoretical possibility and not something that often
takes place in practice.

If the above were to take place, it means that the
second company entering the market must expect
the market to be large enough for them to recoup the
extra costs of running clinical trials to produce the
data required for marketing authorisation.

1 Generally there is no consensus as to which nomenclature to use. In Regulation (EC) No 726/2004, Article 14(11), the wordings data protection and marketing
protection are used. However, in the literature and the field in general, several other terms are used to describe the same incentives. To avoid any confusion as to the
terms, we consistently use the terms data protection to describe the 8 years where generics cannot refer to the data created by the originator and market protection to
refer to the 10 (+1) years where a generic product cannot obtain marketing authorisation. For orphan medicinal products we use the term market exclusivity as this is in
many ways distinct from the market protection granted to non-orphan medicinal products.

2 See Regulation (EC) No 726/2004, Article 3(3), Directive 2001/83/EC, Article 10 and Directive 2001/82/EC, Article 13. 31
3 The 8 years of data protection and 10 years of market protection running in parallel combined with the possibility of an extra year of market protection for authorisation
for a new indication are often referred to as the 8+2+1 scheme.

4 Directive 2001/83/EC, Article 10.
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Furthermore, if only the first originator company is
in the market, the second company is entering into
price competition with an incumbent company. The
incumbent has the advantage of currently having full
market share, and also it might already have
recouped the R&D investment. This means that the
incumbent company might be able to dump the price
to drive competitors out of the market.

On the other hand, if a second company undertakes
clinical trials to create its own data on the efficacy
and safety of a product which is already on the
market, but protected by market protection and
perhaps data protection, but no patent and SPC, the
outcome of the trials is already known. This
significantly reduces the second company’s risk in
undertaking the development.

These considerations taken together imply that the
possibility of placing the same product on the
market, even though the first originator company
has data and market protection, is probably most
interesting for blockbusters or at least products
profitable enough to give an expected positive profit
despite competition.

EXTENSIONS

If a product is approved for one or more new
therapeutic indications during the 8 years of data
protection, and if it brings significant benefits
compared to existing therapies, the market
protection period can be extended by an additional
year?.

According to Directive 2001/83/EC, a granted

marketing authorisation is to be considered as being
global, in the sense that “When a medicinal product
has been granted an initial marketing authorisation
in accordance with the first subparagraph, any
additional strengths, pharmaceutical forms,
administration routes, presentations, as well as any
variations and extensions shall also be granted an
authorisation in accordance with the first
subparagraph or be included in the initial
marketing authorisation. All these marketing
authorisations shall be considered as belonging to
the same global marketing authorisation, in
particular for the purpose of the application of
Article 10(1)™.

This means that any change which belongs in the
above legal provision is to be considered as being
included in the ‘original’ marketing authorisation. As
such, if a company already has a medicinal product
on the market and subsequently obtains a marketing
authorisation for the same product, but with a new
strength, this does not trigger a new period of
regulatory market protection or data protection. A
combination of two existing active molecules in the
same pharmaceutical form is not included in the
above, and hence such a product would obtain its
own new period of market protection and data
protections.

INTERACTION BETWEEN DATA
PROTECTION AND MARKET
PROTECTION*4

The collective effect of the data protection and
market protection period is that 8 years after the
originator’s medicinal product has obtained

marketing authorisation, generic companies can
submit an application for marketing authorisation
using the abridged procedure, whereby they refer to
the data produced by the originator company.
Should they obtain marketing authorisation, they
are, however, not allowed to put the product on the
market before the remaining two years of market
protection have elapsed.

The process of being able to obtain marketing
authorisation before the expiry of the market
protection period, however, does effectively mean
that it should be possible to put a generic medicinal
product on the market as soon as the market
protection period has expired, without further delay.

INTERACTION BETWEEN PATENTS
AND SPCS

The above considerations regarding entry of generics
at the end of the data protection and market
protection period are, of course, only relevant in
cases where a patent or the combination of a patent
and SPC has expired at an earlier date than data
protection and market protection (or market
exclusivity in the case of orphan designation).

BOLAR EXEMPTION

The strategy of entering the market as soon as the
market protection period has expired would in many
cases not be possible without the Bolar exemptions.
Before the Bolar exemption was introduced in 2004,
producers of generics could not commence research
before the patent and SPC had expired, because of
the risk of infringing IP rights®.

1 Regulation (EC) No 726/2004, Article 14(11).
2 Directive 2001/83/EC, Article 6(1).

3 See Notice to Applicants, Volume 2A, Chapter 1, Revision 7, December 2017, section 2.3.
4 Or Market exclusivity in the case of orphan medicinal products.

5 Directive No 2004/24/EC, 8(6). 32

6 See e.g. the current “Public consultation on supplementary protection certificates (SPCs) and patent research exemptions”.
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This put European generic manufacturers at a
disadvantage as it meant that they had to delay their
research longer than companies in countries without
patent protection or e.g. the United States where a
Bolar exemption already existed. As such, it could
force some manufacturers to place their facilities in
locations where no patents had been taken out or in
other non-EU locations. This potentially moved
employment out of the EU.

The Bolar exemption at least partly remedied this.
Following its enactment in 2004, generic companies
are allowed to research generic products before the
original patent (and potential SPC) has expired,
without infringing the patent!.

The Bolar exemption, however, only allows
production of a patent-protected active ingredient
for experimental use. This means that stockpiling,
i.e. mass producing the medicinal product during the
protection period, for immediate sale after end of
said period is not allowed?.

The effect of this is that generic producers can
develop their generic version of a medicinal product
even though it is patent-protected, but they cannot
commence large-scale manufacturing in the EU until
after the expiry of the patent.

Stockpiling while the product is protected by a
patent (and SPC) in the EU might be possible in a
non-EU country where less extensive patent
protection rules are in place. However, production
facilities outside the EU wishing to export products
to the EU must comply with Good Manufacturing

Practice (GMP), which ensures that imported
products live up to EU quality standards.

This means that if a generic manufacturer wants to
be able to market its product in the EU as soon as the
patent protection period expires, there is an
incentive to undertake the manufacturing outside
the EU, in countries with less patent protection,
unless adherence to the GMP rules prevent this.

ADDITIONAL DATA PROTECTION
INCENTIVES

If a marketing authorisation is granted for a new
indication for a well-established substance, a non-
cumulative one-year period of data protection is
granteds. A well-established substance is a substance
where at least 10 years have elapsed since the
granting of the first marketing authorisation for it.

If a classification change in the legal status of a
medicinal product has been granted, a period of one
year of data protection is granteds4.

1 Directive 2001/83/EC, Article 10(6) and Directive 2001/82/EC, Article 13(6).

2 Directive No 2004/24/EC, Article 8(6).
3 Directive 2001/83/EC, Article 10(5).
4 Directive 2001/83/EC, Article 74a.
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ORPHAN DESIGNATION CRITERIA

For a medicinal product to be able to obtain an
orphan designation, the product must fulfil the
following criteria in the EU:

“that it is intended for the diagnosis, prevention or
treatment of a life-threatening or chronically
debilitating condition affecting not more than five
in 10 thousand persons [0.05%] in the Community
when the application is made, or that it is intended
for the diagnosis, prevention or treatment of a life-
threatening, seriously debilitating or serious and
chronic condition in the Community and that
without incentives it is unlikely that the marketing
of the medicinal product in the Community would
generate sufficient return to justify the necessary
investment; and that there exists no satisfactory
method of diagnosis, prevention or treatment of the

condition in question that has been authorised in the

Community or, if such method exists, that the
medicinal product will be of significant benefit to
those affected by that condition.” !

This means that firstly the medicinal product must
be intended for the diagnosis, prevention or
treatment of a life-threatening or chronically
debilitating condition which affects no more than 5
in 10,000 (0.05%) persons within the EU, or that
without the orphan incentives the pharmaceutical
company will be unable to earn a sufficient return on
the product to justify the initial investment.

Furthermore, no satisfactory and authorised method
of diagnosis, prevention or treatment of the
condition concerned may already exist. An exception

to this criteria is if the new medicinal product brings
significant benefit to those affected by the condition.

To summarise, a medicinal product must meet the
following criteria to be able to obtain an orphan
designation in the EU:

The disease must be life-threatening or
chronically debilitating

The prevalence of the disease must be less
than 5in 10,000 persons, or there is no hope
of recovering the initial investment without

the orphan medicinal product incentives

There must currently be no way of treating,
diagnosing or preventing the disease, or
the new medicinal product must be of
significant benefit compared to existing
methods

Proving that a given medicinal product complies
with the prevalence criteria can sometimes be
challenging. The prevalence of no more than 5 in
10,000 citizens is for the union as a whole, and it is
conceivable that prevalence levels in the individual
Member States differ. Another challenge can be
finding reliable prevalence measures, as some of
these diseases are very rare, and hence reliable data
records might be scarce?.

MARKET EXCLUSIVITY

If a medicine obtains an orphan designation and
maintains it through the authorisation stage, it
enjoys 10 years of market exclusivity3 with the

possibility of a 2-year extension if research is
undertaken according to an agreed paediatric
investigation plan (PIP)4.

However, the market exclusivity period can be
reduced to 6 years, if after 5 years it is established
that the medicinal product no longer lives up to the
criteria on which an orphan designation was granted.

For the prevalence criteria, this could e.g. be if the
number of individuals affected by the condition has
increased beyond 5 in 10,000 citizens.

For the criteria based on the non-return on
investment argument, it could e.g. be if the
generated revenue can be shown to have been much
higher than expected and thus sufficient to generate
enough of a return within the first 5 years to justify
the initial investment5.

The review process can be initiated by a member
state and is handled by the EMA.

It is possible for a medicinal product to be
authorised both for treating an orphan indication
and a non-orphan indication. In such cases the
product must have two different marketing
authorisations with different names.

1 Regulation (EC) No 141/2000, Article 3.

2 COMP (2002), Points to consider on the calculation and reporting of the prevalence of a condition for orphan designation.

3 Regulation (EC) No 141/2000, Article 8(1).
4 Regulation (EC) No 1901/2006, Article 37.
5 Regulation (EC) No 141/2000, Article 8(2). 34



Rules and incentives for orphan medicinal products (2/3)

If a medicinal product is authorised for treating both
an orphan and a non-orphan indication, the different
regulatory protection periods run in parallel. This
means that when the product is authorised for an
orphan indication, it obtains market exclusivity.
When it is authorised for a non-orphan indication, it
obtains data and market protection. The market
exclusivity period of 10 years for the orphan
medicinal product runs in parallel with and
independently from the 10 years of data and market
protection for the product authorised for the non-
orphan indication.

The purpose of the EU Orphan Regulation! is to
encourage the development and innovation of
medicines targeting diseases which only affect a
small part of the population. Logically, the lower the
number of people affected by a disease, the fewer
people to share the cost of the R&D investment
undertaken to develop the medicine. The likelihood
of recouping an R&D investment depends on the
obtainable price and the patient base. As such, if the
patients’ willingness to pay is high enough, a small
market is not necessarily an unattractive market.

However, without special incentives, it is sometimes
argued that far fewer treatments for diseases
affecting smaller patient groups would have
sufficient commercial incentive to be developed?2.

The market exclusivity period for orphan medicinal
products is different from the market protection
period for non-orphan medicinal products as during
the market exclusivity period for orphan medicinal
products

“...the Community and the Member States shall not,
for a period of 10 years, accept another application
for a marketing authorisation, or grant a

marketing authorisation or accept an application to
extend an existing marketing authorisation, for the
same therapeutic indication, in respect of a similar

medicinal product.”

This means that during the period of market
exclusivity for an orphan medicinal product, another
similar medicinal product used for the same
indication cannot obtain marketing authorisation
within the EU.

This is a crucial point as it means that an orphan
medicinal product is essentially protected from
competition from similar medicinal products.

However, during the period of market exclusivity,
marketing authorisation may be granted to a similar
medicinal product for the same therapeutic
indication if

“(a) the holder of the marketing authorisation for
the original orphan medicinal product has given his
consent to the second applicant, or

(b) the holder of the marketing authorisation for the
original orphan medicinal product is unable to
supply sufficient quantities of the medicinal
product, or

(c) the second applicant can establish in the
application that the second medicinal product,
although similar to the orphan medicinal product

already authorised, is safer, more effective or
otherwise clinically superior.”™

This means that during the market exclusivity period
it is possible for a new applicant to obtain market
authorisation if one of the following three criteria are
met.

1. The current holder of a marketing authorisation
granting market exclusivity allows the second
applicant to apply.

2. The current holder of a marketing authorisation
granting market exclusivity cannot supply
sufficient quantities of the orphan medicinal
product to the Community.

3. The new applicant can show that the new
medicinal product brings benefits to patients
beyond what the product which currently is
authorised and enjoys market exclusivity does.

From a theoretical point of view, this might give rise
to an increased ex ante risk in the R&D decisions
made by pharmaceutical companies. This is so if two
companies are working on two similar medicinal
products simultaneously5. The company that obtains
marketing authorisation first will gain the whole
market, while the second company will not be able to
enter the market because of the regulatory market
exclusivity. This will potentially reduce the value of
the second companies’ R&D to zero if it cannot be
repurposed.

However, this will also increase the potential
revenue as the company which is first to reach the
market, in the example above, obtains the full
market share.

1 Regulation (EC) No 141/2000.

2 EMA website on orphan designation.

3 Regulation (EC) No 141/2000, Article 8(1).
4 Regulation (EC) No 141/2000, Article 8(3).

5 In Regulation 847/2000, Article 3(3) it is defined that “(a) ‘active substance’ means a substance with physiological or pharmacological activity; (b) ‘similar 35
medicinal product’ means a medicinal product containing a similar active substance or substances as contained in a currently authorised orphan medicinal
product, and which is intended for the same therapeutic indication; (c) ‘similar active substance’ means an identical active substance, or an active substance
with the same principal molecular structural features (but not necessarily all of the same molecular structural features) and which acts via the same mechanism™.
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As such, from a theoretical viewpoint, when making
the ex ante R&D decision the company faces a higher
risk because of the regulatory market exclusivity
period but does likewise face a higher potential
revenue.

Besides the market exclusivity granted to medicinal
products with orphan designation, once they obtain
marketing authorisation there are protocol
assistance (scientific advise) and the possibility of fee
reductions. For micro, small and medium-sized
enterprises there are further incentives, such as
administrative and procedural assistance and further
fee reductions. Medicinal products receiving an
orphan designation are also eligible for certain
earmarked research grants administered by e.g. the
EU.

DESIGNATION AND MARKETING
AUTHORISATION

An important point is that obtaining an orphan
designation and a marketing authorisation for an
orphan medicinal product are two distinct processes.
The request for orphan designation can be filed
anytime during the medicinal product development
process before the application for marketing
authorisation is made, while the application for
marketing authorisation typically demands more
clinical data. This means that multiple medicinal
products can receive an orphan designation for the
same indication, while only the first to obtain
marketing authorisation can enjoy the 10 years of
market exclusivity, unless one of the derogations
described on the previous page exist2.

1 Giannuzzi, V., Conte, R., Landi, A., Ottomano, S. A., Bonifazi, D., Baiardi, P., Bonifazi, F. and Ceci, A. (2017), Orphan medicinal products in Europe
and United States to cover needs of patients with rare diseases: and increased common effort is to be foreseen.
2 Regulation (EC) No 141/2000, Article 8(3).

3 See section 4.1.2 for a further discussion of this.

MULTIPLE DESIGNATIONS

A single medicinal product may obtain multiple
orphan designations and can obtain marketing
authorisation for one or more orphan as well as non-
orphan indications. Obtaining multiple designations
for the same medicinal product is very positive for
patients, as this means that more people can receive
treatment. However, it does raise questions about
the incentives enjoyed by orphan designation.

As an objective of the orphan regulation is to
promote R&D into medicines with supposedly low
revenue, obtaining multiple marketing
authorisations and perhaps even reaching
blockbuster status, can seem to be detrimental to
this objective.

However, when a medicinal product is undergoing
development it might often not be possible to predict
whether it in the future can be proven to treat more
than one indication. As such, it is crucial to
distinguish between an ex ante and an ex post views3.
This means that before undertaking the R&D process
there might be much uncertainty as to the final effect
of the substance in question. After developing the
substance and testing it, much of this uncertainty
disappears. As such, there is a large difference
between evaluating whether development of a
certain substance makes up a good business case
before development and after.
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MARKETING AUTHORISATION

In the EU, there are four different routes to
obtaining a marketing authorisation.

Through the centralised procedure it is possible
to obtain marketing authorisation in all EU member
states at the same time'. For products containing a
new active substance that are orphan medicinal
products, products derived from biotechnology and
products intended for the treatment of AIDS, cancer,
neurodegenerative disorders and diabetes, the
centralised procedure is mandatory?.

Using the mutual recognition procedure, a
company can seek to have an existing national
marketing authorisation recognised in one or more
other member states.

The decentralised procedure is identical to the
mutual recognition procedure, with the exception
that it can only be used when no member state has
yet granted a marketing authorisation for the
product.

The national procedure is a country-specific
approval procedure.

When marketing authorisation is granted, the period
of data protection and market protection begins.

A medicinal product might be authorised for new
therapeutic indications if it is shown to have an effect
in this area after the original authorisation was
granted3. Most often this is based on new clinical
trials conducted by the sponsor, but this can

sometimes be based on literature which may capture
off label use.

CONDITIONAL MARKETING
AUTHORISATION4

If a medicine falls into one of the following
categories, it is eligible for a conditional marketing
authorisation:

1) It is aimed at treating, preventing or diagnosing
seriously debilitating or life-threatening diseases,
2) it is intended for use in emergency situations or
3) it is designated as orphan medicines.

If a conditional marketing authorisation is applied
for, certain rules regarding e.g. documentation
requirements apply. This could be for life-
threatening orphan diseases, where so few people
are affected that clinical trials with the same data
requirements as for other medicinal products simply
are not feasible within a satisfactory time frame.

The medicinal products obtaining a conditional
marketing authorisation are authorised based on the
assessment that the expected benefits outweigh the
possible risks. Furthermore, it must be likely for the
applicant to be able to provide comprehensive data
at a later point, unmet medical needs must be
fulfilled, and the benefit to public health of the
medicinal products’ immediate availability on the
market must outweigh the risks due to need for
further datas.

Without this possibility some products would take a
longer time to reach the market and hence have a

shorter period of patent protection when they did. It
would also mean that some patients would have to
wait longer before they could receive the medicinal
product.

Conditional marketing authorisations are valid for
one year. Holders of conditional marketing
authorisations are obliged to continually provide
data and evidence that support the conclusion that
the benefits continually outweigh the risks. As such,
it is expected that a comprehensive set of data will be
generated by a certain deadline.

1 Regulation (EC) No 726/2004, Article 3.
2 Regulation (EC) No 726/2004, Annex point 3.

3 If this happens during the 8 years of data protection for a new active substance, this prolongs the market protection period to 11 years. See

Regulation (EC) 726/2004, Article 14(11). 37

4 See Regulation (EC) No 726/2004, Article 14(7), Regulation (EC) No 507/2006 and EMA website
http://www.ema.europa.eu/ema/index.jspgcur=pages/requlation/q and a/g and a detail 000167.jsp&mid=WC0b01ac0580b181%6 section 1.9.

5 Regulation (EC) No 507/2006, Article 4.
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In the period from July 2006 to June 2016, 30
medicines were granted a conditional marketing
authorisation’. None of these have been revoked or
suspended.

The typical basis for granting a conditional
marketing authorisation has been results from two
main phase II or III studies, with further studies
ongoing'. As clinical testing before marketing
authorisation goes through phases I, IT and III, the
medicinal products receiving conditional marketing
authorisation have all been relatively far in that
process.

The conditional marketing authorisation is granted
in cases where it is believed that comprehensive data
can be collected within an agreed time frame after
the authorisation is granted. As such, a conditional
authorisation is granted in the belief that it should
not remain conditional indefinitely.

AUTHORISATION UNDER
EXCEPTIONAL CIRCUMSTANCES?

If it is not believed that comprehensive data
regarding the efficacy and safety of a medicine can be
obtained even after the product is marketed, a
marketing authorisation might be granted under
exceptional circumstances.

It might e.g. be that collection of data is either
impossible or unethical.

An authorisation granted under exceptional
circumstances is initially valid for five years, but
must be reassessed annually.

With1iout this possibility some products might never  this route4.
have reached the market, whereby some patients

might never have been treated.

PAEDIATRIC-USE MARKETING
AUTHORISATION

Through the paediatric regulation in the EU, a
paediatric-use marketing authorisation (PUMA) is
available. The PUMA is available for medicines
fulfilling the following three criteria.

a Is already authorised

Is no longer covered by an SPC or a patent
qualifying as an SPC

Is to be developed exclusively for use in
children

The PUMA confers an 8-year period of data
protection and a parallel period of 10 years of market
protections. This protection period is for a medicinal
product which has already enjoyed the same
protection schemes once when it was first approved
for use in adults. Through the further development
exclusively for children it can now obtain another
period of market protection and data protection.
Furthermore, certain fees are reduced.

This scheme was introduced to strengthen the
incentives for developing pharmaceuticals for use in
the paediatric population.

The first product to be granted a PUMA was in 2011
and by 2017 three products had been approved by

1 EMA (2016), Conditional Marketing Authorisation — Report on ten years of experience of the European Medicines Agency.
2 See Regulation (EC) No 726/2004, Article 14(8) and EMA website

http://www.ema.europa.eu/ema/index.jsp2cur=pages/regulation/g and a/g and a detail 000167.jsp&mid=WC0b01ac0580b18196 section 1.10.

3 Regulation (EC) No 1901/2006, Article 38.
4 Numbers provided by the European Medicines Agency. 38
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Combining and stacking incentives

On the following pages, the interactions between patent, SPC, market protection and data protection are presented. The examination also looks as the

incentives for paediatric and orphan designations.

For convenience, a short recap of the various protection mechanisms is presented here.

Patent and SPC

A patent runs for 20 years in the EU. At the end
of this period, it is possible to obtain an SPC for
up to 5 additional years of protection. The SPC
can then be extended by a further 6 months,
following studies in the paediatric population.
This effectively means that the maximum
protection period provided by IP law is 25.5
years.

The protection period described above runs
from filing of the patent. Until marketing
authorisation is obtained, the company cannot
directly capitalise on its IP rights?.

If more than one patent protecting different
inventions concerning a given medicinal product
is taken out, the period during which a product
enjoys IP protection for some associated
invention can be longer than the 25.5 years
described above.

A patent gives the owner intellectual property
rights to an invention.

SPCs are attached to a patent and a product.

Data and market protection
Independently of and parallel to patents and
SPCs, 8 years of data protection and 10 years of
market protection can be obtained for medicinal
products. These periods start when the product
obtains a marketing authorisation, and market
protection can be extended by an immediate
extra year if the medicinal product is authorised
for a new indication during the 8-year data
protection period.

If a change in classification is made on the basis
of new clinical evidence, another year of data
protection can be obtained.

If a medicinal product has been in use for at
least 10 years, and new clinical evidence shows
that the medicinal product can be used to treat a
new clinical indication, another year of data
protection can be obtained.

Market protection and data protection are
granted for the product when marketing
authorisation is obtained. These protection
periods are often referred to as the 8+2(+1) rule.

Orphan medicinal products

If a medicinal product receives a marketing
authorisation for an orphan medicinal product, a
market exclusivity period of 10 years is granted,
with the possibility of a further 2 years if studies
following a PIP are carried out and approved.

An orphan designation can be obtained at any
time during the development process. Having an
orphan designation confers certain incentives
and allows the holder to seek marketing
authorisation for an orphan indication.

The orphan market exclusivity period runs from
the marketing authorisation for an orphan
medicinal product is granted and in parallel to
any protection period in effect if the medicinal
product is also authorised to treat non-orphan
diseases?.

The market exclusivity granted for medicinal
products treating an orphan indication prevents
other companies from marketing similar
medicinal products for treating the same disease
unless clinical superiority can be proven.

1 The company can, however, license or sell the research to capitalise on it before marketing authorisation. Furthermore, successfully progressing

through the different phases of clinical trials might increase the market value of the company and attract investors or potential buyers.

2 An exemption fo this is if studies following a PIP are completed. In that case, a 6-month extension of the SPC cannot be combined with a 2-

yearextension of orphan market exclusivity. For a medicinal product to obtain both a marketing authorisation for treating an orphan indication and
a non-orphan indication, the product must have two different marketing authorisations and hence different names. 40



Incentives for medicinal products
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The effective protection period is an interaction between the various
protection schemes
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Notes: Graph showing the total effective protection period depending on the time that has elapsed from a patent protecting the product or part hereof was granted, until marketing authorisation has been
obtained. The effective protection period is the time from marketing authorisation is granted, until the last scheme protecting the product or the market expires. Extension of SPC due to paediatric studies,
extension of market protection due to new therapeutic indication, extension of data protection due to classification change or new use of well-established substance and orphan incentives are not depicted

in the graph.
Source: Copenhagen Economics based on Regulation (EC) No 726/2004, Article 14(11), Regulation (EC) No 469/2009, Article 13 and Regulation (EC) No 141/2000, Article 8.
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Mutually exclusive and non-cumulative incentives (1/2)

In some cases, incentives can be mutually exclusive
meaning that they cannot be combined. If a company
is entitled to the benefits from two mutually
exclusive incentives for the same medicinal product,
the company will have to choose whether to go for
one or the other. In the European pharmaceutical
legislation we have identified two examples of
mutually exclusive incentives, which are analysed
here.

DATA PROTECTION FOR NEW
INDICATIONS FOR WELL-
ESTABLISHED SUBSTANCES

The European pharmaceutical legislation on
incentives and rewards for pharmaceutical
companies stipulates that:

“Where an application is made for a new indication
for a well-established substance, a non-cumulative
period of one year of data protection will be
granted, provided that significant pre-clinical or
clinical studies were carried out in relation to the

”q

new indication”.

This incentive, however, differs from most other
incentives in that it does not extend the existing
protection for other indications:

“The data protection period is non-cumulative to
other periods of protection: it refers exclusively to
the data concerning the new indications. Therefore,
the concerned medicinal product could be used as
reference medicinal product with the exclusion of
the indication(s) which is covered by this data
protection if the medicinal product fulfils the

general requirements of reference medicinal
product. Such data protection period is an incentive
for development of new indications whilst data
protection would not otherwise apply”.2

This is contrary, for example, to the way in which the
incentives to conduct a paediatric investigation plan
(PIP) extends the SPC and thus the protection for all
pharmaceuticals affected by the part of the patent on
which the SPC is based (typically a specific
molecule).

While this is a clear example of a non-cumulative
incentive, there is not much of a choice between the
two incentives involved, since the choice is really
between whether to apply for the data protection for
the new indication or not. If the market for the new
indication is already covered by another type of
protection during the period which would be covered
by the extension of data protection, there is no
incentive to apply for the extra protection.

The extra protection is thus only relevant for well-
stablished pharmaceuticals that can apply for a new
indication. In this case, the extra protection creates
an economic incentive to incur the costs of obtaining
the new indication, since the costs may be recouped.
This might otherwise have been difficult, since
generic competitors could enter the market (almost)
immediately.

No such extensions have been granteds.

1 Directive 2001/83, Article 10(5).

2 Noftice to Applicants, Vol. 2A, chapter 1, p. 44.

3 Data provided by the European Medicines Agency. 43



Mutually exclusive and non-cumulative incentives (2/2)

SIX-MONTH SPC EXTENSION AND
ONE-YEAR EXTENSION OF
MARKET PROTECTION FOR
PAEDIATRIC INDICATIONS!

The incentives related to the development of
pharmaceuticals for use in children will in some
cases lead to the pharmaceutical company having to
choose between the use of two incentives:

“In the case of an application under Article 8 [in
Regulation (EC) No 1901/2006], which leads to the
authorization of a new paediatric indication,
paragraphs 1, 2 and 3 [i.e. 6 month extension of
SPC] shall not apply if the applicant applies for, and
obtains, a one-year extension of the period of
marketing protection for the medicinal product
concerned, on the grounds that this new paediatric
indication brings a significant clinical benefit in
comparison with existing therapies, in accordance
with Article 14(11) of Regulation (EC) No 726/2004
or the fourth subparagraph of Article 10(1) of
Directive 2001/83/EC”.2

This means that for this to be relevant for a company
several criteria must be met:

¢ The medicinal product must be authorised in the
adult population

* The company must hold a valid, non-expired SPC
for the product

* The company must have undertaken studies in the
paediatric population and on the basis of this have
obtained marketing authorisation for paediatric
use

* The medicinal product must provide significant
clinical benefit for paediatric use, compared to

previous treatments
* The paediatric authorisation must be obtained
during the 8 years of data protection

If these five criteria are all met, the company must
choose between either extending its SPC by 6
months or extending its market protection by one
year.

This case is an interesting choice between two types
of protection. Besides the obvious difference in the
duration of the extra protection, the protection
yielded is also different. The SPC extension is a wider
protection as it extends the protection of the part of
the patent that the SPC is based on (e.g. a specific
molecule), which means that it also protects the use
of the patented innovation in other medicinal
products for use in other therapeutic areas.

Contrary to the above, the extra year of market
protection covers more narrowly the medicinal
product for which the market authorisation was
granted. This means that the choice is between the
shorter, but wider protection from the SPC and the
longer but narrower market protection.

The optimum choice for the pharmaceutical
company depends on several market factors:

« If, for example, the market is expected to be taken
over by a new innovative pharmaceutical from the
pipeline of a competitor in six months, then the
last six months of market protection beyond that
has little value.

« If the patent on which the SPC is based has no

relevance beyond the medicinal products to which
the PIP and the new indication relate, then the
wide scope of the SPC protection has little value
and is to be seen as similar to the market
protection.

« In the case above, the SPC extension is only
relevant if it expires after the market protection
including the possible one-year extension would
have expired.

To analyse the choice between the two incentives,
data would be needed for medicinal products which
were eligible for both. There are two situations
where this is the case, but only one of them is
(partly) observable in the data available:

1. If a medicinal product obtains the 6-month
extension of the SPC based on a new paediatric
indication, we cannot know whether it provides
sufficient clinical benefit such that it would have
been awarded an extra year of market protection,
since the company cannot apply for this.

2. If a medicinal product obtains the one-year
extension of the market protection based on
significant clinical benefits and the company has
conducted a PIP beforehand, we know that the
company chose to go for this incentive instead of the
6-month SPC extension. However, as elaborated
upon above, in the available data it is not possible to
identify the firms which had the choice, but chose
the 6-month extension of the SPC instead. As such,
identifying those that had the choice and chose
market protection does not allow us to calculate the
frequency with which this choice is made.

1 The two incentives discussed in this section are the 6-month extension of SPC based on completion of paediatric studies (Regulation (EC) No
1901/2006, Article 36(1)) and the one-year extension of market protection if a medicinal product is approved for a second indication within the first 8
years after marketing authorisation where it brings significant clinical benefit (Regulation (EC) No 726/2004, Article 14(11)).

2 Regulation (EC) No 1901/2006, Article 36(5). 44



Safeguards ensuring proper use

In some cases, European pharmaceutical legislation
provides so-called ‘safeguards’ that allow regulators
to intervene if an incentive yields results which are
different from what was expected when the incentive
was granted. We have identified two such
safeguards, which are analysed in the following.

REVIEW OF CLAUSE FOR ORPHAN
MEDICINAL PRODUCTS

Pharmaceutical companies receiving an orphan
designation for a medicinal product must prove that
the requirements for the orphan designation are met
at several instances':

At the time of application for orphan
designation

At the stage of application for marketing
authorisation

If a member state informs the EMA that
the requirements may no longer be
fulfilled

Item 1 comes before the granting of marketing
authorisation for the orphan medicinal product, item
2 coincides with the time of processing of an
application for marketing authorisation, while item 3
comes after the market authorisation is granted.

While item 2 is part of the procedure leading up to
the marketing authorisation for medicinal products
based on an orphan designation, item 3 is a
‘safeguard’ that ensures that action can be taken if
the criteria on which orphan designation is granted
are no longer met after authorisation. Item 3 is thus
the only ex post measure of the three.

If by the end of the fifth year of market exclusivity for
an authorised orphan medicinal product based on a
request from a member state it is established that
the criteria on which the orphan designation is
granted are no longer met, the market exclusivity
period can be reduced to 6 years. The decision is
made by the Committee for Orphan Medicinal
Products under EMA2.

Example of request from a Member State not
yielding a reduction of the period of market
exclusivity:

“During its meeting of 21 to 23 March 2016, the
Committee for Orphan Medicinal Products (COMP)
assessed whether Plenadren (hydrocortisone) still
met the criteria _for orphan designation as there
appeared to be an increase in the prevalence of the
condition. Plenadren has been authorized in the
European Union for the treatment of adrenal
insufficiency since November 2011. At the time,
because Plenadren met the criteria _for orphan
designation, it was granted 10 years of market
exclusivity in the EU.

A Member State can ask that this period of market
exclusivity be reduced to 6 years if at the end of 5
years the criteria for orphan designation no longer
apply and the medicine is sufficiently profitable.

At the request of the United Kingdom, the COMP
therefore reviewed the criteria for orphan
designation for Plenadren. The Committee looked at
the seriousness and prevalence of the condition and
the existence of other methods of treatment. As
other methods of treatment are authorized in the
European Union (EU), the COMP also considered
whether the medicine is of significant benefit to

patients with adrenal insufficiency. As these criteria
continue to be met, the COMP recommended that
the 10-year period of market exclusivity granted to
Plenadren in 2011 for the treatment of adrenal
insufficiency should not be reduced.”

Based on present research, the above example seems
to be the only example of a review initiated at the
request of a member state. Thus, there do not seem
to be any examples of a review initiated by a member
state leading to the period of market exclusivity for
an orphan medicinal product being reduced.

OBLIGATION TO SUPPLY
SUFFICIENT QUANTITIES

A marketing authorisation can legally be granted to
another similar medicinal product, during the 10-
year market protection period, if:

“... the holder of the marketing authorization for the
original orphan medicinal product is unable to
supply sufficient quantities of the medicinal
product™.

This obligation could effectively deter the holder of
the marketing authorisation from choosing not to
supply specific markets.

Through research input by stakeholders, we have not
identified any cases where the inability to supply
members states actually led to a loss of market
exclusivity. This could be either due to the strong
incentive to supply, due to barriers to or lack of
enforcement or difficulty in demonstrating lack of

supply.

1 Regulation (EC) No 141/2000.
2 Regulation (EC) No 141/2000, Article 8(2).

3 http://www.ema.europa.eu/docs/en GB/document library/Orphan review/2016/05/WC500205975.pdf

4 Regulation (EC) No 141/2000, Article 8(3, b). 45
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United States (1/2)

Patents granted in the United States convey 20 years
of protection. As is the case with the European SPC,
there is a possibility of obtaining Patent Term
Restoration for marketing time lost during
development and government approval. The patent
restoration period and the other schemes available
for pharmaceuticals in the US, which are reviewed in
the following section, are governed by the Hatch-
Waxman act?.

The maximum period of patent restoration is 5 years,
but depends on the total effective patent life after
marketing authorisation. The effective patent
protection period, i.e. the time between granting of
marketing authorisation and expiry of the patent,
cannot exceed 14 years (15 years in the EU).

The calculation of patent restoration is done as
follows. The regulatory period is divided into a
testing phase and an agency phase. The testing phase
is the time the company spends developing the
medicinal product. The agency phase is the time the
authorities spend reviewing the marketing
application and attached data and documents.

All the time spent in the agency phase (unless the
company has not acted with due diligence) plus half
the time spent in the testing phase is eligible for
restoration. Limitations are that the total effective
protection period cannot exceed 14 years and that
the restoration period cannot exceed 5 years.

EXCLUSIVITY PERIOD

In the US, there are multiple types of exclusivity,
whereas in the EU there are mainly data and market
protection as well as market exclusivity.

New chemical exclusivity runs for 5 years. It is
granted to medicinal products containing no active
moiety (molecule or part thereof) that has previously
been approved by the FDA. Prevents submission of
an abridged new drug application (ANDA) by generic
firms. As the protection prevents an ANDA (see next
page), it corresponds to the 8 years of data
protection in the EU.

New clinical investigation exclusivity runs for 3
years. It is granted to medicinal products where the
active moiety has already previously been approved
by the FDA, but new clinical studies have now been
undertaken and the application is based on results
from these. This could e.g. be for new strength, new
dosage form, route of administration or new
indication2.The exclusivity precludes the FDA from
approving an ANDA, but does not prohibit
companies from submitting it.

Orphan medicinal product exclusivity runs for 7
years. It is granted to medicinal products treating
diseases affecting fewer than 200,000 individuals in
the US population (around 0.06%, compared to
0.05% in the EU). As is the case in the EU, the
designation can also be granted if there is no hope of
recovering the initial investment, even though the
disease affects more than 200,000 patients.
Treatments for e.g. bioterrorism might fall in this
category. If a competitor can prove clinical
superiority to the medicinal product, the competitor
can bypass the exclusivity of the lesser effective
medicinal product and obtain a marketing
authorisation.

Paediatric exclusivity adds 6 months to either
existing patent or exclusivity, whichever expires at

the latest date. It is granted when studies in the
paediatric population are carried out, as requested
by the FDA, regardless of the outcome of the trial. As
such, the duration of the extension is equivalent to
that granted in the EU, but its addition to either
patent or exclusivity is distinct3.

Biologic License Application (BLA) exclusivity
runs for 12 years. The special period of protection for
biologics# seeks to accommodate the fact that the
development of biologic medicine is often a very
lengthy process. Biologic pharmaceuticals can also
receive orphan medicinal product designation as well
as paediatric extension. In the EU, there are
currently no special protection incentives for biologic
medicinal products specifically, but they can in some
cases be classified as orphan medicinal products or
advanced therapy medicinal products and hence
enjoy the incentives of these classifications.

First biosimilar exclusivity. In the US, there is a
market exclusivity provision for the first approved
interchangeable biologic product (biosimilar3). It
varies between 12 and 42 months, depending on
ongoing litigation. This blocks future subsequent
biosimilar products from entering the market in the
designated period. The rationale behind this is that it
provides an incentive for manufacturers to get their
subsequent product approved as fast as possible,
both to take advantage of the exclusivity period and
to make sure that others do not come first.

Generating Antibiotic Incentives Now (GAIN)
exclusivity, adds 5 years to certain exclusivities for
products having received a Qualified Infectious
Disease Product designation.

1 The Hatch-Waxman act is the informal name of the “Drug Price Competition and Patent Term Restoration Act” from 1984.

2 FDA: https://www.fda.gov/drugs/developmentapprovalprocess/smallbusinessassistance/ucm069962.htm (accessed on 1 December 2017).

3 This essentially builds upon the same line of thinking used in this study, namely that what matters to pharmaceutical companies is the total effective protection period, not
whether protection necessarily stems from patent or regulatory protection periods. 47
4 A biologic product is a medicinal product manufactured using biotechnology methods and other cutting-edge technologies. Biologic products are often highly complex
mixtures. Biologic products include vaccines, blood and blood components, gene therapy, tissues etc. As biologic products are highly complex entities, direct copies of a given
drug are often impossible to make. As such, in the area of biologics, a “generic” version is called a biosimilar, as it can never be exactly the same, but provides the same effect.



United States (2/2)

ABRIDGED NEW DRUG
APPLICATION

An ANDA uses the data produced in studies of an
innovative medicinal product to show safety and
efficacy of a generic version of the originator
medicinal product. An ANDA may be submitted after
4 years, if it contains a paragraph 4 challenge to a
medicinal product holding a new chemical
exclusivity.

ANDA

To obtain approval of a generic medicinal

product, an “abridged new drug application”

(ANDA) can be filed. In this application, the

generic manufacturer has to state, for each

patent protecting the innovative medicinal

product, that either

1. the required patent information has not
been filed

2. the patent has expired

3. the patent will expire on a given date

4. the patent is invalid or the new medicinal
product will not infringe the patent.

If 1) or 2) is applicable, the medicinal product

can be approved immediately. If 3) is applicable,

the medicinal product can be approved at the

given date. If 4) applies, it constitutes a so-

called paragraph 4 challenge, and a legal process

begins.

PARAGRAPH 4 CHALLENGE

When filing a paragraph 4 challenge, the generic
manufacturer must inform the patent holder of the
application. The patent holder can then file a patent
infringement lawsuit. If this is done, a 30-month stay
on the approval of the generic medicine is in force.
This can change if the court reaches a verdict before
30 months or decides to prolong the period.

If the generic manufacturer wins the court case
against the originator firm, or if no court case is
started, a 180-day exclusivity period before other
generics can enter the market is granted to the
generic company filing the paragraph 4 challenge.
During this period, only the originator company and
the generic company having won the paragraph 4
challenge can supply the given medicinal product to
the market.

This potential exclusivity period awarded to a generic
company which challenges an existing patent creates
an incentive for generic companies to keep close
check of whether the patents taken out by originator
firms are strong enough to keep generics out of the
market. Furthermore, it creates the incentive to be
the first generic company to enter the market.

It is a combination of the metaphorical ‘stick and the
carrot’. Additional risk is created for generic
manufacturers as others might reach the market
before them. In the most extreme case, possible
market entry by the second generic may be delayed
by 30 months due to a court case (maybe even
longer) plus an additional 180 days of exclusivity for
the first generic, giving a total delay of 3 years.
However, being the first generic to reach the market
is rewarded with 180 days of exclusivity before the
next generic can enter. An incentive granting
protection from further competition for being the
first generic to enter the market does not exist in the
EU.

DIFFERENCES BETWEEN THE EU
AND THE UNITED STATES

As alarge share of the global R&D within
pharmaceuticals is undertaken in the US, it is worth
noting the differences in various elements between
US and EU legislation'.

The US is often highlighted as a very large market,
but the sheer size of the population is actually
smaller than the total number of people living in the
European Union2. However, as a share of GDP, no
country in the world spends as much on healthcare
as the US3.

Through the FDA, it is possible to get access to the
whole US market through one marketing
authorisation, but this is likewise the case with the
centralised procedure going through the EMA in the
EU. The patent protection period is likewise the
same, the only difference being that the patent
“restoration” period is capped at a total maximum of
14 years of protection in the US, while it is 15 years in
the EU.

There are certain differences in the protection
periods conferred by the authorities after
authorisation. Here, it seems that the data protection
period is much more favourable to firms entering the
EU market, than in the US. However, the US has a
provision for biologics that enjoy a rather long data
protection period compared to the other protection
periods. The EU has not implemented special rules
in this area.

Another major difference is the possibility of a
generic company issuing a paragraph 4 challenge in
the US. The EU has no similar scheme. The US
scheme was introduced to enhance generic
competition by providing a further incentive to be
first on the market.

Research into what these differences in schemes
have meant for the location of R&D would be quite
useful in guiding any future changes to the incentives
provided in the EU.

1In OECD (2015), "Research and development in the pharmaceutical sector”, in Health at a Glance 2015: OECD Indicators, OECD Publishing, Paris, p. 188 it is reported that world indusiry 48
spending on pharmaceutical R&D was USD 92 billion and that in the US alone spending on pharmaceutical R&D was close to USD 50 billion.

2 There are around 323 million people living in the US, while the EU is home to around 508 million people.

3 World Health Organization Global Health Expenditure database, 2014 available at the World Bank website https://data.worldbank.org/indicator/SH.XPD.TOTL.ZS2year high desc=true




Japan

A Japanese patent is valid for 20 years. Furthermore,
Japan offers the possibility of patent term
restoration of up to 5 years (same as the EU). The
possible restoration period is calculated from the
start date of clinical trials or patent, whichever is the
latest, and ends on the day before the authorities
send the final authorisation to the company.

POST-MARKETING SURVEILLANCE
PERIOD

After a medicinal product is granted marketing
authorisation in Japan, it enters a period of Post
Marketing Surveillance (PMS), also called the re-
examination period. It is a period for carrying out
post-marketing examination of the efficacy and
safety of a medicinal product. During this period, no
generic company can apply for marketing
authorisation. Hence, it effectively conveys much the
same protection as the data protection period in the
EU.

However, the Japanese system has a different way of
viewing the exclusivity period. The re-examination
period is constructed so that companies can gather
additional information on the efficacy and safety of a
medicinal product in a larger population. After
expiry of this period, the additional data is re-
examined by the authorities to determine continued
use. The fact that generics cannot enter the market
during this period is thus, at face value, a
consequence of the fact that the medicinal product is
still being tested and not a specific policy to grant
protection to the innovative pharmaceutical
company. However, the effect in terms of possible
entry by generics is the same as for the system used

in the EU.

It should be noted, that as no generic company can
apply for a marketing authorisation during the re-
examination period, the effective protection period
conveyed is the re-examination period plus the time
it takes for the authorities to approve a generic
application once the re-examination period has
expired. As such, it is equivalent to the data
protection period in the EU.

RE-EXAMINATION PERIOD

The duration of the re-examination period varies for
different designations. For a medicinal product
containing a new active entity, i.e. an innovative
medicine, the re-examination period is 8 years (same
as the data protection period in the EU). New
combination medicinal products have a 6-year re-
examination period'.

Medicinal products approved for a new indication
are subject to a 4-year re-examination period from
subsequent approval if less than 4 years remain of
the original re-examination period (1 additional year
granted in EU, if significant clinical benefit)>.

If a medicinal product is approved as having a new
route of administration, and if less than 6 years
remain of the original re-examination period, a new
6-year period takes effect from the new approval2.

The re-examination period is 10 years for orphan
medicinal products (less than 50,000 patients in
Japan, which is around 0.04%, compared to 0.05%
limit in the EU). Orphan medicinal products
obtaining a new orphan indication are subject to a

10-year re-examination period for the subsequent
approval. As such, this is the same coverage as in the
EUs.

Japan offers an additional 2-year re-examination
period for the production of paediatric data.

Biologics do not enjoy a longer re-examination
period than regular small-molecule medicinal
products.

PRICE LISTING

Japan has a so-called Price Listing System,
controlling the prices of medicinal products. Under
this regime, patients can only receive National
Health Insurance reimbursement for medicinal
products that are listed. Generic medicinal products
can only be listed twice a year. This, plus the fact that
generic marketing applications cannot be filed until
after the expiry of the re-examination period,
effectively grants the patent holder an extra period of
market exclusivity beyond that conveyed by the re-
examination period.

DIFFERENCES

As such, even though the Japanese system is based
on a principle of post-marketing surveillance, the
effective working of the system is similar to the
system in the European Union. Generally, there is
not much difference between the protection periods
provided; however Japan has a more granulated
system for granting further protection for new
indications.

1 See e.g. https://uk.practicallaw.thomsonreuters.com/6-560-25782transitionType=Default&contextData=(sc.Default) &firstPage=true&bhcp=1

2 See e.g. http://tokyo-acti.com/2015/09/26/how-long-is-pms-post-marketing-surveillance-period-in-japan/
3 EMA presentation by Daisuke Tanaka of the Ministry of Health, Labour and Welfare, Japanese Orphan Drug Designation, available at
http://www.ema.europa.eu/docs/en GB/document library/Presentation/2013/10/WC500152531.pdf 49




Canada

THE CANADIAN FRAMEWORK

A patent is valid for 20 years in Canada. Three
components make up the legal framework
surrounding IP protection for pharmaceuticals. The
Patent Act, the Patented Medicines (Notice of
Compliance) Regulation and Data Protection.

Until 1992, Canada had readily been using the
possibility of compulsory licensing. The changes
made in 1992 eliminated compulsory licensing in
Canada to prepare the legal framework for the TRIPS
agreement in 1994.

MARKET PROTECTION AND DATA
PROTECTION

Pharmaceuticals receiving marketing authorisation
in Canada are subject to 6 years of data protection
and 8 years of market protection which run in
parallel'. Both periods are 2 years shorter than in the
EU. The market protection period is extendable by 6
months if paediatric studies are undertaken. No
distinct period exists for biologic pharmaceuticals.

Canadian law offers no distinct protection for orphan
medicinal products.

In conjunction with the EU-Canada Comprehensive
Economic and Trade Agreement (CETA), Canada has
recently passed a bill enacting a patent term
restoration period of up to 2 years?. Patent term
restoration corresponds to the SPC in the EU.

Generic manufacturers can seek market
authorisation before the patent protecting the
originator medicinal product expires if they claim the

patent is invalid or not infringed. If this path is
chosen, the originator company can trigger a judicial
process which stalls the approval of the generic
medicinal product for 24 months or until the court
has settled the matter, whichever comes first. This
procedure is somewhat similar to the paragraph 4
challenge generic companies can file in the United
States3.

Triggering the judicial procedure of the Patented
Medicines (Notice of Compliance) Regulation
described above does not confer a complete
infringement case, but merely a summary judicial
review aimed at determining whether the allegation
is justified. This is in contrast to the similar laws in
the US, where proceedings continue as a regular
infringement court case.

DIFFERENCES

The key differences between Canada and EU is that
market and data protection are both 2 years shorter
in Canada than in the EU. Furthermore, Canada
provides no distinct protection for orphan medicinal
products. Besides this, patent restoration is available
for a maximum of 2 years compared to up to 5 years
in the EU through the SPC.

1 Food and drug regulations, section C.08.004.1. See Guidance Document on Data Protection under C.08.004.1 of the Food and Drug Regulations,
available at https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-

documents/guidance-document-data-protection-under-08-004-1-food-drug-regulations.html

2 https://openparliament.ca/bills/42-1/C-30/
3Seep.48. 50




India

In India, 22% of the population lives below the
poverty linel. As such, there is some increased focus
in India on helping the poor. The policies on IP
protection are no different. One of the focal points
for changing Indian governments has been to
provide the general public with easy and affordable
access to essential medicine. This goal seems to have
been pursued at the expense of protection of
intellectual property.

PATENTS

The international Agreement on Trade-Related
Aspects of Intellectual Property Rights (TRIPS),
agreed upon by all WTO members sets out minimum
standards for intellectual property protection to be
enforced by the participating countries.

One of the main provisions in the TRIPS agreement
is that patents must have a minimum term of 20
years without discrimination towards any
technological field. To comply with these
requirements, the Indian government introduced
product patents on pharmaceuticals in 2005. Before
this, no such patents existed in India, contributing to
growing the domestic generic pharmaceutical
industry.

DATA PROTECTION

India does not provide a period of data protection for
newly authorised medicine. Under TRIPS, member
countries must provide safeguards against “unfair
commercial use” of data produced by an innovator.
However, nowhere in the agreement is it mentioned
that this is equivalent to a period of data protection,
and hence India has not been obliged to enact any

such protection.

As such, the only protection enjoyed by medicinal
products in India is the 20-year patent period.

PATENT ENFORCEMENT

Despite India’s 20-year patent period on
pharmaceuticals, the US 2017 Special 301 Report on
IP in various countries described it as “... one of the
world’s most challenging major economies with
respect to protection and enforcement of IP”2.

One recurring matter of concern for global
pharmaceutical companies is their claim that the
patent courts of India are applying narrow
patentability criteria.

Facts on India’s pharmaceutical

industry

The pharmaceutical industry in India is the third-
largest in the world in terms of volume and ranks
number thirteen in terms of value.

70% of revenue in the Indian pharmaceutical
sector comes from generics.

The Indian pharmaceutical industry attracted USD
14.53bn between 2000 and 2016 in foreign direct
investments.

Supplying 20% of global generic pharmaceutical
export volume, the Indian generic industry is the
largest in the world.

Revenue of the Indian pharmaceutical
sector

Billion
usbD

2005 2013 2015 2016

Note: CAGR is the Compound Annual Growth Rate.
Source: India Brand Equity Foundation.

1 http://www.iiprd.com/2017/01/11/india-need-patent-term-extension-non-patent-exclusivities-pharmaceuticals/

2 Office of the United States Trade Representative (2017), 2017 Special 301 Report, p. 42.
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China

CHINESE IPR UNTIL NOW

The Chinese Patent Law was first enacted in 1984
and has since been amended three times, in 1992, in
2000 and in 2008.

The amendment in 1992 added pharmaceuticals to
the list of patentable subject matter. The second
amendment in 2000 made sure that the Chinese
Patent Law was in compliance with the TRIPS
agreement. The third amendment in 2008 included,
among other things, changes to the novelty
requirement for patentability and the patentability
possibilities of inventions relying on genetic
resources or traditional knowledge. Furthermore,
the third amendment made it more feasible for the
Chinese authorities to issue compulsory licenses®.

Currently a patent provides intellectual property
protection for 20 years in China. Besides patent
protection, the Chinese authorities provide a period
of 6 years of regulatory data protection2.

An interesting provision granted by the Chinese
Patent Law is that for medicinal products patented in
China generic manufacturers may submit their
application for marketing authorisation two years
prior to the expiry of the patent.

CHINESE IPR IN THE FUTURE

A draft order published on 12 May 20173 proposed
additional data protection beyond the current 6-year
period for orphan medicinal products, paediatric
medicinal products, biologic products and first
generic product. The draft order proposed to provide
10 years of data protection to orphan and paediatric

medicinal products, with three years for an
improvement medicinal product within these two
classes. Furthermore, it proposed 10 years of data
protection for biologic products. It likewise proposed
18 months of data protection for generics, if a generic
is either the first domestic generic or has proved a
linked patent to be invalid (bears certain similarities
to the on paragraph 4 challenge in the US)3.
regulation

As such, the draft order seems to suggest that the
Chinese authorities might be moving towards more
IP protection in the future.

Pharmaceuticals in China

China is the second-largest pharmaceutical market
in the world. The Chinese population is growing,
and at the same time the percentage of citizens
older than 65 is increasing rapidly.

The value of the Chinese market is forecast to grow
from USD 108bn in 2015 to USD 167bn by 2020.
This would equate to annual growth of 9.1%.
During the same period, the global market for
pharmaceuticals is predicted to grow by 4.3%
annually.

Source: Department of Commerce, USA, International Trade
Administration and Evaluate Pharma, World Preview 2017,
Outlook to 2020.
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1 hitps://www.hg.org/article.asp2id=33387

2 hittps://www.ip-watch.org/2016/03/15/chinas-pharmaceutical-sector-and-the-ip-puzzle/ and

http://www.managingip.com/Article /3322867 /Following-pharmaceutical-data-protection-in-China.html

3 Relevant Policies to Encourage Innovation and Protect Innovators’ Rights (Order 55). See e.g.
https://www.bakermckenzie.com/en/insight/publications/2017/09/cfda-drug-registration-china/ for description. 52




IPR scheme

European Union

United States

Canada

Japan

China

Patent term

Patent term
restoration

Data
protection

Market
protection

Orphan
medicinal
product
incentives

Paediatric
incentives

20 years.

Up to 5-year SPC.
Combined with patent
conveys a maximum of
15 years of effective
protection.

8 years.

+1 year for change of
classification.

+1 year for new
indication for well-
established substance.

10 years.

+1 year for new
indication with
significant clinical
benefit.

10 years of market
exclusivity.

+ 6-month extension of
SPC.

+ 2-year extension of
orphan medicinal
product market
protection.

20 years.

Up to 5 years.
Combined with
patent conveys a
maximum of 14 years
of effective
protection.

5 years for new
chemical substance
(only 4 years if a
paragraph 4
challenge is lost).

12 years for biologics.
+5 years for products
having received a
Qualified Infectious
Disease Product
designation.

3 years for new
clinical studies.

180 days for first
generic fo file a
paragraph 4
challenge and win.
12-42 months for first
biosimilar.

7 years.

+ 6-month extension
of either patent or
exclusivity, whichever
lasts longest.

20 years.

Up to 2 years.

6 years.

+ 6-month extension

of market protection.

20 years. 20 years.

Up to 5 years.

8-year re-examination
period for new
chemical substance.
6 years for new
combination.

4 years for new
indication.

6 years if approved for
new route of
administration.

10 years re-
examination period.

+ 2-year re-
examination period.

20 years. Application for
generic authorisation can
be submitted 2 years prior
to expiry for products
patented in China.

6 years for new
chemical entity.

Source: See previous pages for references.




Comparing incentive frameworks

In the following, we compare and describe
differences and similarities between the incentive
framework in the different countries/regions,
described in the table on the previous page.

PATENT TERM

A period of 20 years duration of a patent is present
in all the countries/regions, compared in the table on
the previous page.

PATENT TERM RESTORATION

The EU, US and Japan all have up to 5 years of
patent term restoration. In the EU this is conveyed
by the SPC. A main difference between the EU and
the US is that, in the US the maximum period of
protection from marketing authorisation until expiry
of the patent term restoration is 14 years. In the EU
it is 15 years. Canada only provides up to 2 years of
patent term restoration. India and China provides no
possibility of patent term restoration.

As such, the patent term restoration provided in the
EU is the most generous in this comparison.

DATA PROTECTION

The EU and Japan both provide 8 years of data
protection for a new substance. However, Japan
provides fewer years of data protection if the
authorised product is a new combination, for a new
indication or if it is approved for a new route of
administration.

In the US, the period of data protection is 5 years,
possibly only 4 if a paragraph 4 challenge is lost.
However, for biologic products, the period of data

protection is 12 years.

China and Canada provides 6 years of protection,
while India provides none.

The data protection scheme in the EU seems to be
the most generous, except for biologics, where the
US provides a longer period of protection.

MARKET PROTECTION

In the EU the market protection period is 10 years.
The US only provides 3 years. However, if a
paragraph 4 challenge is won by a generic company,
they receive 180 days of market protection, before
other generics can enter the market!. This creates an
incentive for generic companies to be the first to
market, and challenge the patents of originator
companies.

Canada provides 8 years of market protection, while
Japan, India and China provides none.

The market protection period provided in the EU is
the most generous among the compared
countries/regions. However, the US in some cases
provide market protection to the first generic to
enter the market.

ORPHAN MEDICINAL PRODUCTS
INCENTIVES

The EU and Japan both provide a 10 year protection
period for orphan medicinal products. The US
provides 7 years, while Canada, India and China have
no special protection period for orphan medicinal
products.

In this case, the EU and Japan provide the same
coverage of protection of orphan medicinal products.

PAEDIATRIC INCENTIVES

Japan provides an extension of the protection period
of 2 years, following paediatric studies. The EU
provides the same period, but only for orphan
medicinal products. For non-orphan medicinal
products the EU provides a 6 month extension of the
SPC. The US and Canada likewise provide 6 month
extensions.

The extra period of protection, provided for carrying
out paediatric studies is the most generous in Japan.
For non-orphan medicinal products the extra period
of protection provided, is the same in the EU and the
US. However, the US ‘attaches’ the period of
protection to the protection scheme that last longest.
In the EU the extension is always provided in
extension of the SPC. As such, the US rules are
likewise more generous than the EU.

COMPARISON

On many of the parameters reviewed here, the
incentive framework in the EU is the most attractive
one. However, regarding e.g. biologic medicinal
products and the paediatric incentives for non-
orphan medicinal products, other countries have
more attractive frameworks.

1 See p. 48 for a further description of this. 54
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1.4.1 USE OF THE
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Stable numbers of new medicines in the past four years

During the years 2013-2016, the European
Medicines Agency issued an average of 84 positive
opinions recommending marketing authorisation per
year?, including an average of 36 new active
substances each year!. Both these figures pertain to
centrally authorised medicinal products.

Some of the new active substances might be used to
treat more than one indication. Additionally, some of
the positive opinions might comprise already known
active substances for use in the treatment of more
indications. These are the reasons for the number of
positive opinions being more than twice as high as
the number of new active substances.

There seems to be a fall in the number of new active
substances approved in 2016 compared to the other
years. However, as there are only four years of
available data, it is not possible to derive any robust
conclusions based on this. At the same time, the
number of new medicines does not seem to deviate
from the other years in 2016.

Number of new medicines and new active substances centrally
approved by the European Commission, 2013-2016

Number Average new
medicines = 84
100 93
81 82 / 81
Average — - - —- - - - o= === - Dttty
new active
substances
=36
50
37 41 39
I 27
0 I
2013 2014 2015 2016

m New active substances
New medicines (positive recommendations by EMA)

Note: Graph showing the number of new active substances centrally approved per year by the European Commission for the years
2013-2016. New active substances are substances that have never previously been authorised in a medicinal product in the EU. The

number of new medicinal products signifies the number of positive recommendations provided by the EMA.
Source: European Medicines Agency annual reports 2013-2016.

1 European Medicines Agency annual reports 2013-2016. 57



The number of SPCs granted has been increasing slightly over time

The number of SPCs granted shows some variation
across the years, with noticeable spikes in e.g. 1992,
2007 and 2013. Each time a country implemented
the SPC regulation, medicinal products approved in
the country in the years leading up to this year
became eligible for applying for an SPC. This e.g.
explains the spike in 1992 as this is when the
regulation entered into force in the first EU member
states. Notably, the spike in 2007 is not driven by
any one country in particular, but rather a general
increase in applications across most countries. The
same is true for 2013.

The overall trend shows a slight increase over time.
One should keep in mind that the number of
countries offering the possibility of obtaining an SPC
is likewise increasing over time, which might explain
much of the general increase.

The total number of SPCs granted in all countries
within the European union is depicted in the graph
to the right as the columns with the navy colour. If a
product is granted SPCs in multiple countries, each
of these SPCs counts.

The columns with the light turquoise colour depict
the number of individual products having obtained
one or more SPCs. If a product is granted SPCs in
multiple countries, it only counts once. The product
is counted in the year it is granted the first SPC.

From the graph it can be seen that the number of
unique products receiving an SPC has been fairly
stable over time, and hence the fluctuation in the
total number of SPCs is mostly driven by the number
of countries in which a given product obtains SPCs.

Number of SPCs granted in Europe, 1992-2015
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Notes: Includes human and veterinary use. Excludes plant protection products. Covers 1991 to April 2016. The “Number of products
having been granted a least one SPC” depicts the unique number of medicinal products having been granted an SPC. As such a SPC
given to the same product in multiple countries is only counted once in this series.

Source: Alice de Pastors dataset.
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Signs of increasing use of paediatric investigation plans

Since the introduction in 2006 by Regulation (EC)
No 1901/2006, the number of decisions regarding
paediatric investigation plans (PIPs) has increased,
with an all-time high in the latest year, 2016.

At face-value, the increase signals a success in
incentivising more studies undertaken to assess the
use of medicinal products for children. The graph to
the right covers all decisions regarding paediatric
investigation plans. As such granting of waivers and
deferrals are e.g. likewise included. The peak in 2016
thus reflects a peak in the total number of decisions
regarding paediatric investigation plans.

A key driver behind the increase in PIPs is probably
the fact that Article 7 of Regulation (EC) No
1901/2006 means that PIPs have to be agreed upon
for most new medicinal products’.

As can be seen later, only eight orphan products have
obtained a positive PIP compliance check.

Number of decisions regarding paediatric investigation plans, 2007-2016
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Note: Covers only centrally approved products. Covers all decisions regarding paediatric investigation plans; decision agreeing on
a paediatric investigation plan, with or without partial waiver(s) or deferral(s), decision granting a waiver in all age groups for the
listed condition(s), decision on the application for modification of an agreed paediatric investigation plan, decision referring to a
refusal on a proposed paediatric investigation plan, decision referring to a refusal on a request for waiver in all age groups for the
listed condition(s), decision referring to a refusal on the application for modification of an agreed paediatric investigation plan.
Source: Data from the European Medicines Agency website.

1 Another possibility is likewise for a deferral or waiver to be granted. 59



Increasing use of the orphan designation

The number of applications and the number of actual
grants of orphan designations have risen
significantly since the introduction of the orphan
regulation in 2000

It is important to note, that the increase in orphan
designations does not necessarily equal an increase
in the number of orphan marketing authorisations
granted. However, the number of orphan marketing
authorisations have increased over the period.

The increase in the number of granted orphan
marketing authorisations can by itself be seen as an
indication that the orphan regulation has helped to
promote the development of medicinal products for
the treatment of rare diseases.

In the years from 2000 to 2016, 2,714 applications
for orphan designation were submitted. Out of these,
1,805 had been granted by the Commission by the
end of 2016. During the same period, 128 orphan
marketing authorisations were granted.

As orphan designations are granted before marketing
approval, there is a lag between designation and
possible grant of marketing authorisation. As such,
the fact that the yearly number of marketing
authorisations granted for orphan medicinal
products has not increased hugely since 2000 might
to a great extend be due to said lag.

Number of applications for orphan designation submitted and granted,
as well as number of orphan marketing authorisations granted, 2000-
2016

——O0rphan designations granted by the Commission
—Orphan designation applications submitted
—0Orphan marketing authorisations granted

Note: Graph showing the yearly number of submitted and granted applications for orphan designation as well as the number of
orphan marketing authorisations granted from 2000 to 2016.

Source: European Commission, DG SANTE (2016), Inventory of Union and Member State incentives to support research into, and the
development and availability of, orphan medicinal products and EMA (2017), Orphan Medicines Figures 2000-2016.

1 Regulation (EC) No 141/2000. 60




Increasing number of one-year extensions of market protection for new
indications with significant clinical benefits

Under current regulation, it is possible to obtain a
one-year extension of the 10-year regulatory market
protection period'. The extension can be obtained if a
given medicinal product is approved for a new
therapeutic indication within the first 8 years of
marketing authorisation being granted for the
original indication!. Furthermore, the company must
be able to show that the medicinal product has a
significant clinical benefit for the new indication
compared to existing therapies within the area.

Since 2008, there has been an increase in the use of
this option, both in terms of the total number of
applications and the number of applications accepted
(i.e. products being granted the extension).

The data covers only centrally approved products,
and as such there is the possibility that the increase
could be driven by the increasing use of the
centralised procedure during the same period.

Outcome of applications for one-year extensions of market protection,
2008-2017
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, 1 l Iilll
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N

N

m Accepted m Refused Withdrawn

Note: Covers all medicines which are centrally approved. Data provided before the end of 2017, hence final figures might be higher for
this year. See Regulation (EC) No 726/2004 for the legal framework.
Source: Data provided by the European Medicines Agency.

1 Regulation (EC) No 726/2004, Article 14(11). 61



The use of certain incentives is sparse

Some incentives providing additional regulatory data
protection or market protection have only been used
sparsely. The extreme case is the one-year extension
of data protection provided if a well-established
substance (used for 10 years or more) is approved for
a new therapeutic indication. This instrument has
never been applied for for any centrally approved
substance.

The table covers only centrally approved products,
and as such the incentives might be used more often
for products approved through the mutual
recognition procedure or nationally.

Even if use of the incentives is sparse, they might
have a large effect for the few individual medicinal
products, which are eligible. This would be the case if
the extra years of protection are decisive in turning
the ex ante development decision from a negative
business case into a positive business case.

Use of incentives from enactment year until June 2017

Accepted

Refused

one-year data
protection for well-
established
substance!

one-year data
protection for
classification
change?

2-year market
exclusivity for
completion and
compliance with a
paediatric
investigation plan3

Note: Covers all medicines which are centrally approved.
Source: Data provided by the European Medicines Agency.

1 Directive 2001/83/EC, Article 10(5). No such extensions have been granted.
2 Directive 2001/83/EC, Article 74a.

3 Regulation 1901/2006, Article 37. According to data from the EMA 8 orphan medicinal products had completed a PIP by 2016. Five of them
obtained the 2-year extension of the market exclusivity period. The remaining three products no longer have orphan status.
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Effective protection and development time

PATENT-PROTECTED MEDICINES
Innovative medicinal products frequently require
substantial up-front financial expenditures to fund
their invention, development, testing and approval
process'. The pharmaceutical innovation process

involves numerous critical steps and can fail in any of

the phases mentioned above.

Regulation (EC) No 469/2009(4) states that “At the
moment, the period that elapses between the filing
of an application for a patent for a new medicinal
product and authorisation to place the medicinal
product on the market makes the period of effective
protection under the patent insufficient to cover the
investment put into the research”. As such, the
introduction of SPCs seeks to remedy this.

EFFECTIVE PROTECTION

Counting patents, marketing exclusivities,
supplementary protection certificates and further
potential protection term extensions, a plethora of
legal instruments are available to a pharmaceutical
innovator wanting to obtain exclusive commercial
exploitation rights. However, a newly developed
medicinal product can only be launched
commercially once the company trying to market the

product has received approval to do so. The approval
process is a time-consuming endeavour that requires

time and resources to complete. However, it is
needed to ensure the safety, quality and efficacy of
medicinal products. As such, the period in which a
product is both on the market and enjoying certain
legal protection instruments is shorter than the total
period of protection. The timeframe theoretically
relevant to companies, and therefore also to the

initial decision to pursue the innovation process, is
the effective period of legal protection. This means
that the cumulative nominal protection period of
exclusive commercial exploitation net of the
authorisation(s) to commence doing so by launching

the developed product on the marketplace is the time

period that innovators should consider in their
decision-making process.

COMPUTING EFFECTIVE
PROTECTION FOR MEDICINES

In principle, computing the effective period of
protection for a medicinal product is relatively
straightforward. To compute the protection period,
one would subtract the date of grant of the
authorisation to market a product in the country in
question from the date of expiry of the last legal
instrument establishing exclusive commercial
exploitation privilege to the company holding the
authorisation to market. From that point onward,
the product would no longer be protected by
exclusivity rights, and generic competition could
ensue.

Due to their nominal protection period of 20 years,
patents or legal instruments extending them — such
as supplementary protection certificates or
paediatric extensions — regularly constitute the last
incentive scheme to provide protection to a product.

DATA AVAILABILITY

Calculating the effective period of protection
therefore requires a mapping of medicinal products
with the patents and additional protection schemes
protecting them.

Unfortunately, a comparable mapping is not
available for the European market as companies are
not required to disclose the patents protecting their
products. The situation is further complicated by the
many-to-many nature of the relationship between
medicinal products and patents in particular: a
single medicine can be — and usually is — protected
by numerous patents. However, using a novel
technique, utilising the legally mandated linkage
between medicinal product and patent(s) in the US
and subsequently identifying European patents from
this, it is possible to create a unique dataset
containing products and their patents for the
European Union, which is what we have done?2.

DEVELOPMENT TIME

Besides calculating the effective protection period,
the information contained in the data allows us to
calculate the development time for a given medicinal
product. In this study, the development time is
calculated as the period elapsed from first patent to
first marketing authorisation in the EU.

PATENT
product A R 1

Medicinal

o\ PATENT
/ 2

,/ PATENT
3

The following pages analyse the development time
and effective protection period.

1 The literature shows estimated costs of bringing a medicinal product from the lab to the market of between USD 648m and USD 2.6bn. See Prasad,
V. and Mailankody, S. (2017), Research and Development Spending to Bring a Single Cancer Drug to Market and Revenues After Approval and Di
Masi, J. A., Grabowskib, H. G. and Hansen, R. W. (2016), Innovation in the Pharmaceutical Industry: New Estimates of R&D Costs.

2 For a thorough description of the technique used to create the dataset and the dataset itself, see the appendices of chapter 1 and 2. 64



Calculation of development time

Development time is calculated as the period elapsed
from first patent to first marketing authorisation in
the EU. This can be seen in the ‘illustrative example
1, depicted to the right.

This period is likewise called the ‘patent period lost’.
It is the period used when calculating whether an
SPC is possible and what length it potentially should
have.

A result of the above definition is that secondary
patents do not influence the development time.

As development time is calculated as the period
elapsed from first patent (usually protecting the
molecule) until marketing authorisation in the EU of
a given product (identified by tradename), products
which reuses ‘old’ molecules will have a longer
development time, than the product in which the
molecule originally was present. This can be seen in
the ‘illustrative example 2’, depicted to the right.

As such, if there has been an increase in the reuse of
‘old’ molecules over time, this will contribute to an
increase in the calculated development time.

lllustrative examples of calculation of development time

lllustrative example 1

Primary patent
for molecule Z

Marketing
authorisation for
product A containing

begins molecule Z
o o

YearO Year 12

—

Development fime
for product A
12 years
lllustrative example 2
) Marketing Marketing
Primary patent authorisation for authorisation for
for molecule Z product A containing product B containing
begins molecule Z molecule Z
o o o

Year O Year 12 Year 14

—

Development fime
for product A
12 years
—
Development time
for product B
14 years
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The development time of pharmaceuticals seems to have increased over
time (1/3)

In this study, the development time of a product is Average time from patent to marketing authorisation, 1996-2016
defined and calculated as the time elapsed from the
time of the first patent protecting the product

anywhere in the EU to the first marketing .
authorisation anywhere in the EU. Devel Op ment t| me

25

Development time

= date of first MA in the EU
— date of filing of corresponding patent

Thus, the definition of development time applied in
this study focuses not on the number of years where
the innovator was, in fact, directly engaged in
developing the specific medicinal product, but on the
‘patent time lost’, which is an important factor in the
commercial decision on whether or not to invest in
R&D projects. It is likewise the period used to
calculate the duration of any would be SPC.

20

15

From the graph to the right it seems that the
development times of medicinal products have
increased from around 10 years in the first half of the
period, to around 15 in the last half of the period.

Time from first patent to first MA, in years
10

5

In a recent study, Kyle (2017) likewise analyses
development time of new pharmaceuticals. However,
there are several differences between this study and

T T T T T
that o Kole 1995 2000 2005 2010 2015
: Year

Firstly, the definition of development time is . .
different. In the Kyle study, development time is Development time S-year moving average
defined as time elapsed from first patent, until first Note: Based on a sample of medicinal products for which patent data could be linked with the marketing authorisation as described
international launch. In the present study. above. The sample consists of medicinal products which are either centrally approved or approved through the mutual recognition
devel t L defined as ti 1 ’ df process. Medicinal products with development time below zero are not included in the figure. The development time is calculated from

evelopmen 1mg 1S define ?S 1me elapsed Irom the date of the first patent anywhere in the EU, to the date of the first marketing authorisation anywhere in the EU. As such, there is
first patent until first launch in the EU. In the case one observation per medicinal product as identified by trade name. Development time is counted in the year the product obtains
that a medicinal product is launched in the EU as the marketing authorisation. The 5-year moving average is calculated as the average of the two years before and after a g?ven year as
first place in the world, the two coincide, otherwise well as the value in that year.

. . Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.
they will differ. peniag q Sr g
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The development time of pharmaceuticals seems to have increased over

time (2/3)

Secondly, the data sources differ. Kyle (2017) relies
on data from IMS Health, while the present study
uses a novel dataset, linking patents and products
from a range of different sources’.

Thirdly, the time period analysed in the two studies
differ. Kyle (2017) studies the period 1990-2015,
while the present study analyses the period 1996-
2016.

As the calculation method, the sample and the time
period differ between the two studies it is thus not
surprising that the calculated development times do
not completely coincide in absolute number.

In Kyle (2017), development times have increased
from around 10 years in the period 1990-1994 to a
little more than 12 years in the period 2010-2015. As
such, even though the calculated years of
development time differ, both Kyle (2017) and the
present study find an increase in development time.

Looking at the graph, it is however difficult to draw a
clear conclusion as to whether the development time
has stabilised at a new stable level, will increase even
further or follow the bend in 2016 decreasing again.

INCREASE IN DEVELOPMENT TIME
The visible historical increase in development time
depicted by the graph on the previous page might
have several explanations.

Over the period, there might have been an increase
in the regulatory requirements for documentation
when submitting an application for marketing

authorisation, i.e. the clinical data needed to obtain a
marketing authorisation might have increased. An
increase in the requirements for showing efficacy
and safety of a new medicinal product might e.g.
prolong the clinical trial period as more extensive
data needs collecting. It is reported that between
1999 and 2005 the median number of procedures
per clinical trial protocol increased from 96 to 158,
and the duration of clinical trials increased from 460
to 780 days?2.

Another possibility is that the approval time has
increased. However, according to reports from the
Centre for Innovation in Regulatory Science (CIRS),
an independent research organisation, the median
approval time in the EU fell slightly between 2004
and 2017, though with some variation between
years34.

In its reports, CIRS defines approval time as the time
from the submission date until the granting of the
marketing authorisation. The approval time thus
includes time spent by both the EMA, the company
in question and the European Commission.

Notably, the median approval time in Europe fell
each year between 2004 and 20073. This seems to
indicate that changes in approval times cannot
explain the increase in development time seen on the
previous page. Rather, the decrease in median
approval times should, all else being equal, indicate a
decrease in development time in these years.

There might also have been an increase in
repurposing of old molecules for new purposes

during the period. In that case, the patent protecting
the molecule might have been taken out long before
the repurposed medicinal product enters the market.
The new medicinal product with the repurposed
molecule will appear to have had a very long
development period, as it is calculated as the time
elapsed from the first patent protecting the molecule
until first marketing authorisation for a unique
product5. The company has not necessarily spent all
this time developing the new product, but rather
undertaken additional R&D into the use of the
molecule after the original product was placed on the
market.

This means that if there is an increase in the use of
old molecules, with old patents, in new products in
our sample, this might entail an upward bias in the
estimation of development time.

Another possibility might also be that the products
on average are becoming more complex and hence
take longer to develop. This could be the case with
more biological medicines with complex research
and manufacturing processes.

1 See pp. 82-87 for more information about the dataset.

2 Rollins, T. (2016), "How Europe’s SPC regime works in practice” reports these figures provided by EFPIA. Getz, K. A., Campo, R. A. and Kaitin, K. I. (2011), Variability in
Protocol Design Complexity by Phase and Therapeutic Area likewise reports an increase in procedures per clinical trial from 2000 to 2007.
3 Bujar M, McAuslane N. 2014. R&D Briefing 55: The impact of the changing regulatory environment on the approval of new medicines across six major authorities 2004-

2013. Centre for Innovation in Regulatory Science.

4 Bujar M, McAuslane N, Liberti L. 2016. R&D Briefing 59: The impact of the evolving regulatory environment on the approval of new medicines across six major authorities 67

2006-2015. Centre for Innovation in Regulatory Science.

5 See e.g. the case studies on Revatio and Viagra in chapter 5. These two medicinal products contain the same molecule but are approved 7 years apart. This means
that the development time as defined in this study for Revatiois 7 years longer than the development time for Viagra.



The development time of pharmaceuticals seems to have increased over

time (3/3)

This might happen for two reasons. Firstly, it might
be that many of the low-hanging’ fruits within the
medical sciences have already been picked. This
would entail that as more treatments are being
discovered, new and better treatments become more
difficult and time-consuming to identify.

However, more knowledge and advances within the
technological and medical sciences might conversely
entail that the research community today has
previously unseen potential for discovering new
radical and beneficial medical innovations.

Secondly, it might be that the underlying structural
consolidation of minimum protection periods has
allowed pharmaceutical companies to pursue
innovations that take longer, but perhaps likewise
offer bigger benefits to patients.

The formalisation of a minimum protection period of
10 years for new innovative products in the EU
through the market protection period might be an
important parameter in this®.

Being guaranteed a protection period of at least 10
years can be said to limit the downside to
undertaking innovations with a potentially long
development period. The protection period can never
be completely lost as there is a guaranteed ‘floor’.

At the same time, there is no established cap on the
upside both in terms of benefits for patients and
potential profit, and this might incentivise
commencement of longer expected R&D projects?.

It is not certain that one of the above explanations is
the whole reason for the increase in development
time. Rather, the increase could be ascribable to a
combination of two or more of the above
explanations.

Unfortunately, the available data does not allow us to
conclude which of these explanations or combination
of explanations might be the reason for the apparent
increase in development time. As such, based on the
currently available data, we cannot conclude which
of the explanations reviewed above might have
contributed to the increase in development time.

To sum up, from 1996 to 2016 there was an increase
in development time, defined in this study as the
time from first patent to first marketing
authorisation, as identified in the available data
material. An increase is also found in Kyle (2017).

CALCULATION METHOD

In the dataset utilised for the analysis, a medicinal
product is identified by its tradename. Hence, if a
product has different tradenames in different
countries for e.g. linguistic reasons, the product will
exist in the dataset as a unique observation for each
tradename. If a product is launched in some EU
countries under one name and later launched in
other EU countries under another tradename, this
would cause the calculated development time to be
biased in an upward direction. However, according
to the EMA this has only ever occurred twice for
centrally approved products, as it can only happen in
exceptional circumstances3. As such, we view any
possible bias from this exception to be negligible.

If there has been an increase in the reuse of known
molecules over time in new medicinal products, this
would tend to increase the reported development
time. This is so, as development time is calculated
from first patent of the molecule until a product
obtains marketing authorisation. If a known
molecule is used in a new product, the development
time will be calculated as the period elapsed from the
first patent until launch of this new product4. This is
thus parallel to the calculation method used when
calculating the length of a possible SPC.

1 Market protection is enshrined in Regulation 726/2004, Article 14(11). Before this, 10 years of data protection existed for the centralised procedure

and likewise in some EU member states.

2 There is, of course, a certain limit to what payers will be able to pay for a certain innovative pharmaceutical treatment. However, there is a
relationship between the benefit to patients and the willingness to pay. In the extreme case that a company e.g. discovered a vaccine for all
cancers, this would entail enormous value for patients, and most payers would probably be willing to pay a rather high price for such a freatment. 68
This is what is meant when we say that there is no established cap on the upside.
3 See the EMA document “"Guideline on the acceptability of names for human medicinal products processed through the centralised procedure”.

4 See p. 65 for further elaboration on this.



Development times seem to be centred around 10 years

The development time determines the term of the Distribution of time from patent to marketing authorisation for medicinal
SPC and is thus crucial to the impact of the SPC on products with development times of less than 20 years, 1996-2016

the total period of protection from generic
competition which a medicinal product can enjoy.

Development time

Development time

= date of first MA in the EU
— date of filing of corresponding patent

A development time of less than five years means
that the SPC is not relevant (except in special cases),
while a development time of ten years or more
means that the pharmaceutical company can apply
for the maximum of 5 years of SPC protection’.

.08
|
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|

The figure to the right shows that the development
times have a wide distribution ranging from close to
zero to up to 20 years (where it is censored in this
graph). In most cases, the development time is more
than five years, meaning that a possible SPC can
impact the total protection period.

.04
|

The development times of the medicinal products in
the sample seem to be centred around 10 years, but
with common deviations from this.

Percentage of medicinal products

.02
|

In the graph to the right, all products in the sample
are combined together regardless of the year of

authorisation. As such, this is another way of viewing © -
the data than in the graph on p. 62, where the 0 5 _ 10 _ 15 20
average development times where distributed by Time from first patent to first MA, in years

years, instead of being consolidated.
Note: Based on a sample of medicinal products for which patent data could be linked with the marketing authorisation as described
above. The sample consists of medicinal products which are either centrally approved or approved through the mutual recognition
process. Medicinal products with development times below zero and above 20 years are not included in the figure. The development
time is calculated from the date of the first patent anywhere in the EU, to the date of the first marketing authorisation anywhere in the
EU. As such, there is one observation per medicinal product as identified by trade name. Development time is counted in the year the
product obtains marketing authorisation.
Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.
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Some products in the sample seem to have a rather long development
time

The sample includes a small number of products Distribution of time from patent to marketing authorisation, 1996-2016
with a rather long development time. This can e.g. be
the case if an already known molecule is repurposed

. L . X )
for inclusion in a new medicinal product®. D ev el Op m ent t| me
In these cases, it is likely that a patent would have
been taken out when the molecule was first
discovered. The development time from the patent to
the first marketing authorisation for a product
containing the molecule might be e.g. 10 years.
However, if the molecule is later used in another
medicinal product with a new trade name, the first
patent will still protect the molecule. Hence, the time
elapsing from the first patent to the marketing
authorisation for the new product with the new trade
name might be e.g. 20 years.

.04
|

Development time

= date of first MA in the EU
— date of filing of corresponding patent

.02
|

In the case of the above example, in our calculation
this will be recorded as one product having a
development time of 10 years and another product
having a development time of 20 years.

Percentage of medicinal products

In the dataset shown in the graph to the right, 50%
of all products have a development time of between 5
and 15 years.

0 10 . 20 - 30 40
Time from first patent to first MA, in years

Note: Based on a sample of medicinal products for which patent data could be linked with the marketing authorisation as described
above. The sample consists of medicinal products which are either centrally approved or approved through the mutual recognition
process. Medicinal products with development time below zero are not included in the figure. The development time is calculated from
the date of the first patent anywhere in the EU, to the date of the first marketing authorisation anywhere in the EU. As such, there is
one observation per medicinal product as identified by trade name. Development time is counted in the year the product obtains
marketing authorisation.

Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.

1 See p. 65 for further elaboration on this. 70



Calculation of effective protection period (1/2)

EFFECTIVE PROTECTION PERIOD

For each product-country combination for which
information has been obtained, we identify the last
protection scheme to expire, i.e. taking account of
the IP incentives patent, SPC and the regulatory
incentives market protection (taking account of
market exclusivity for orphan medicinal products
and paediatric extensions) and data protection. From
the EMA and MRI data on market authorisations
through the centralised procedure as well as the
mutual recognition process and decentralised
procedure, we are able to obtain information on the
date of marketing authorisation for each product, in
each country.

The time elapsed from the identified marketing
authorisation until the last IP protection scheme
expires is designated to be the effective protection
period.

Both patents and SPCs are granted at the national
level. This means that a given medicinal product
does not necessarily have the same amount of
protection in all countries, where it is launched.

In this study, the effective protection period is
calculated as the time elapsed from marketing
authorisation until the last protection scheme
expires, in each country, the product is launched in.
A product is identified by its tradename.

In some countries an SPC might be granted, while in
others it might not. To make sure that we capture all
aspects of this, we calculate the effective protection
period for each product, in each country in which it

has been launched. If a product is launched in e.g. 20
countries, it counts 20 times in the calculation of the
average effective protection period. This is so, as the
protection period might differ for the same product,
between countries.

For each country-year combination, we take the
mean of all observations on effective protection
periods. The effective protection period of a given
medicinal product is recorded in the year it obtains
marketing authorisation.

This provides us with a variable containing the
average effective protection period for each country
in the sample in each year.

This is one of the key measures utilised in the
econometric studies undertaken in chapter 2. Where
possible (depending on data availability), the
effective protection period will likewise be reported
in the case studies in chapter 5.

Note on effective protection period

During the lifetime of a patent, there is some
uncertainty as to how long the effective
protection period will be. The uncertainty is
greatest at the start of the lifetime of the
patent, when it is unknown when marketing
authorisation will be obtained and whether any
SPC or other extensions can be applied for.
During the lifetime of the patent, this
uncertainty is reduced. For example, on the
date of granting of a marketing authorisation, it
is known whether the product is orphan or not,
and after obtaining a marketing authorisation,
an application for SPC must be handed in
within six months.

Paediatric extensions and extensions for e.g.
new therapeutic indications for well-established
substances and classification changes are not
known until later.

Because of the above, calculating effective
protection periods for the future can be subject
to some uncertainty.

In the worst-case scenario, e.g. an orphan
medicinal product obtains a paediatric
extension after our sample period has ended,
and hence our effective protection period
calculation is off by two years (if a patent
protecting the invention does not run for
longer, in which case the calculation is still
correct).
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Calculation of effective protection period (2/2)

lllustrative examples of calculation of development time and effective protection period

Example 1 Primary ' Patent
In this illustrative example,  Patent Marketing expires/SPC SPC
marketing authorisation is begins authorisation begins expires
ranted 12 years after the ¢ ® ¢ ® ®
grimgry po’rén’r begins. Year O Year 12 Year 20 Year 22 Year 25
Iikr\rl]segcl)\?e]s;yggr\gelopmem Market protection ® o
An SPC of 5 years is Data protection® ¢
granted and as such, the
’ro’rql effec’rive protection —~ I —, —
period is 13 years. . . .
Development time Effective protection period
12 years 13 years
Example 2 Primary . Patent
In this illustrative example, ~ Patent Marketing expires/SPC SPC
marketing authorisation is begins authorisation begins expires
ranted 12 years after the ¢ ¢ ¢ ¢ ¢
pgjrimory pcﬂén‘r begins. Year O Year 12 Year 20 Year 22 Year 25
This gives a development Secondary Secondary
time of 12 years. pO’ren’r‘begms pc’ren’r'expwes
Year7 Year 27

An SPC of 5 years is
granted. 7 years affer the
primary patent, a
secondary patent
protecting the product is
taken out. As such, the

Market protectione

Data protection®

A

total effective protection
period is 15 years.

—

Development time

12 years

—

Effective protection period

15 years

Note: Graphic showing illustrative examples of how development time and effective protection period are calculated.

Source: Copenhagen Economics.
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The effective protection period has decreased over time

The figure to the right shows that the duration ofthe =~ Average effective protection period in Europe 1996-2016
effective protection period for medicinal products

has been falling since the 1990s from a level of ; ; ;

around 15 years down to around 13 years by the end EffeCtlve prOteCtI on pe rl Od

of the sample period’. This result should be seen in
the light of the increase in the development time in

28]
the same period, which despite the partial ~
compensation through the SPC seems to have
resulted in a decrease in the effective protection
period offered to new medicinal products. ©

Effective protection period

= date of last protection to expire
— date of marketing authorisation

The findings are in line with the findings of Kyle
(2017), where it is observed that for a sample of
medicinal products which have been granted an SPC,
the effective protection period fell from 13.8 years to
12.5 years between 1990 and present (2015). The
difference between the Kyle (2017) study and the
present analysis is that Kyle restricted her sample to
only include products with an SPC, whereas the
sample in the present study also includes medicinal
products without an SPC.

Number of years
14

12

10

T T T T T
This development in isolation could drive down the 1995 2000 2005 2010 2015
economic reward for developing new innovative Year
medicinal products since the companies will have a
shorter time period in which to recoup their — Effective protection period = —— 5-year moving average
investments. However, the prices charged and the

patient base covered are likewise crucial elements in Note: Based on the unique dataset described in the appendix to chapter 1 and 2. The sample consists of medicinal products which are

determining the profitability of developing new either centrally approved or approved through the mutual recognition process. Medicinal products with a development time below
medicinal products. As such, when taking this into zero years are not included in the figure. The sample consists of unique combinations of trade name and country, i.e. each product is
account, the fall in the effective protection period present in the sample once for each EU member state in which it has obtained a marketing authorisation. This is imperative when

. . . analysing protection periods as the effective protection period might differ between countries because of differences in marketing
shown in the grap}} to ‘the right does I}Ot necessarily authorisation dates, patents and SPCs. The 5-year moving average is calculated as the average of the two years before and after a
mean that the motivation for developing new given year as well as the value in that year. The overall conclusion of a decrease in the average effective protection period is robust to
medicinal products has decreased. the exclusion of all secondary patents, however the size of the fall decreases slightly when secondary patents are excluded.

Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.

The rather sharp drop in 2010 might, at least partly, 1 The overall conclusion of a decrease in the average effective protection period is robust to the exclusion of all secondary
be explained by a peak in development times for patents, however the size of the fall decreases slightly when secondary patents are excluded. See the appendix to chapter

. . is. 73
medicinal products approved in that year2. 1 for more on this.
P pp y 2 See previous graph of development times. Several robustness checks have been carried out to analyse the sharp drop. It

can be concluded that it is due neither to a lower number of observations than in the other years, nor to extreme outliers.



Large spread in the distribution of effective protection period

As illustrated previously, the combined protection Total effective protection period in Europe from 1996-2016
from generic competition yielded by both IP ] ] )

protection and pharmaceutical incentives is called Effe Ctlve p rOte CtIOn pe M Od

the effective protection. This term does not
distinguish between the types of protection as it only
focuses on whether or not generics/biosimilars can
enter the market.

Effective protection period

= date of last protection to expire
— date of marketing authorisation

The figure to the right shows that the duration of the
effective protection period is distributed from a
minimum of less than 10 years, stemming from the
market protection yielded by the marketing
authorisation to all products, up to 30 years
stemming from the combination of multiple types of
IP protection, secondary patents and incentives.

2
|

The fact that some medicinal products enjoy up to 30
years of protection might seem rather surprising as a
patent lasts 20 years. However, for some medicinal

products pharmaceutical companies take out several

Percentage of medicinal products

A

patents protecting different inventions associated >20 years: :
with the products. Some of these patents might be 1 6% :
taken out later in the development process than of products |
others, and some maybe even after marketing o -

authorisation is obtained. 0 10 20 30 40

_ ' Effective protection period, in years
Some of these might be more or less peripheral and

as such could be difficult to defend in a patent court Note: Based on a sample of medicinal products for which patent data could be linked with the marketing authorisation as described
if Challenged by e.g. a generic manufacturer. above. The sample consists of medicinal products which are either centrally approved or approved through the mutual recognition
However, all patents have to live up to the same process. Medicin.al products with developme{‘lt times be.low zero, Le. first identified patent is taken after first launch,.are not.in.cluded
requirements when appli ed for, and in our s ampl e in the ﬁgw.“e. B.efore 20035 the effective protection period could be shorter than.10 years due to some countries providing less

. s regulatory protection, in the form of data protection, than currently. The sample consists of unique combinations of trade name and
we thus do not have a measure for the legal ‘strength country, i.e. each product is present in the sample once for each EU member state in which it has obtained a marketing authorisation.
of a patent, and as such the effective protection This is imperative when analysing protection periods as the effective protection period might differ between countries because of

period is calculated on the basis of all patents taken differences in marketing authorisation dates, patents and SPCs.
out on a given product? Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.

1 For examples of medicinal products with an average effective protection period across the European member states of
more than 20 years see e.g. case studies on Humira and Herceptin in chapter 5. See also European Commission (2009) 74

Pharmaceutical Sector Inquiry, figure 55, p. 175.

2 As all patents live up to the same requirements when applied for, the legal “strength” or enforceability of a patent can

only be decided by a court of law.
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Utilising US Regulatory Disclosure Requirements

A GLOBAL PHARMA MARKET

Big pharmaceutical companies developing new and
patent-protected medicinal products operate and
compete on a global scale. Many companies market
their products not only in their home market, but
also in other geographical regions of the world where
consumers, governments and/or insurance
companies are capable of paying a sufficiently high
price for the medicinal products.

When trying to identify which patents cover which
medicinal products in Europe, we are faced with one
overarching problem; no such direct link exists in
any readily available database.

As such, we need to create this link, through a cross-
country approach.

The US Food and Drug Administration authority
(FDA) mandates that innovators disclose the key
patents protecting their products in the so-called
FDA Orange Book! when they apply for marketing
authorisation of a newly developed medicine.

Hence, a link between medicinal product and patent
exists in the US. The following section describes how
we utilise this linking of information in the US to
construct a unique dataset containing a similar link
for the EU.

MEDICINAL PRODUCTS AND THE
PATENTS PROTECTING THEM ARE
LINKED IN THE US

A mapping of medicinal products and the patents
and patent extension schemes protecting these

products exists in the US. Moreover, due to the
reporting requirements?, the available data on patent
protection in the US pharmaceuticals market
extends to cover the many-to-many relationship
between the products and the protection schemes.

Consequently, if a pharmaceutical company offering
a medicinal product has decided to launch a
particular product both in the European market and
in the US market, and if the medicinal product in
question can be identified in both European and US
regulatory approval records, a European product can
— through its US counterpart — be connected to a US
patent protecting the US-approved version of the
European product.

European PATENT
Patents FAMILY

:
: FDA
1 Requirement
|
|

European TRADE

Products NAME

INTERNATIONAL PATENT SYSTEM

Once a European product has been linked to a US
patent, one can use so-called patent family
connections to identify international patents that
protect the same technical invention as an identified
US patent.

Using the European Patent Office’s (EPO) worldwide
patent information database PATSTAT?, the US
patent’s family identification can be used to obtain
and identify European patents that protect the same
technical invention — and as such the same
pharmaceutical or medicinal product. In this way, a
mapping of products and patents can be created for
European medicinal products that are launched in
both the US and Europe and that are patent-
protected.

ADDITIONAL PROTECTION
SCHEMES

To compute effective protection periods, one has to
account for additional protection schemes and term
extensions that might be in force. Once the European
patents covering a European medicinal product have
been identified, supplementary protection
certificates extending the terms of these patents can
be identified in the EPO’s PATSTAT database and
can be factored into the effective protection period.

Further protection schemes granted, namely orphan
medicinal product designations for rare diseases and
exclusivity extensions for compliance with an
paediatric investigation plan, can be identified via
the medicinal product’s trade name via the EMA
websites.

1 The Orange Book is the common name for the FDA publication *Approved Drug Products with Therapeutic Equivalence Evaluations”. Itis a
publication and an online database which identifies medicinal products and their related patents and exclusivity information in the US.
2 Spring 2017 online version. See https://www.epo.org/searching-for-patents/business/patstat.html#tab-1

3 hitp://www.ema.europa.eu/ema/index.jspecurl=pages/medicines/landing/epar_search.jsp&mid=WC0b01ac058001d124 76




Patent families and the international patent system

LINKS BETWEEN INVENTIONS
ACROSS GEOGRAPHIES

Facing the lack of available links between medicinal
products and patents in Europe, the US regulatory
requirements for disclosure of such links when
applying for marketing authorisation can be used to
identify the respective connections at least for
medicinal products that are launched in both Europe
and the US under the same trade name.

Once a medicinal product launched in Europe has
been identified in US records, the US patents
protecting the medicinal product’s US counterpart
can be identified. Using the respective patent title’s
patent number, the patent can be identified in the
EPQO’s PATSTAT database.

Each US patent can be identified by its unique patent
number and patent application identifier. Moreover,
each patent is connected to a so-called patent family.
Generally, a patent family can be defined as “a
collection of related patent applications that is
covering the same or similar technical content. The
applications in a family are related to each other
through priority claims.”

In essence, this means that a properly defined patent
family? can be used to identify the worldwide
population of patents protecting the same invention
based on the fact that they refer to a joint initial
‘priority’ application. Hence, the European patent
family members related to a US patent represent the
patents protecting the very same invention in Europe
— and thus also protect the medicinal products using
said invention.

Priority claims?

When trying to protect a patentable invention
in more than one counftry, applicants can
make use of so-called priorities. Once an initial
application has been filed with a patent office,
subsequent applications with other patent
offices can claim the first application as
priority. If claimed validly, the applications will
be linked and events occurring in the interval
will not invalidate the second application.

International patent system

The Patent Corporation Treaty (PCT), ratified by
152 countries, and the Paris Convention
scheme are the pillars of the international
patent system that allows applicants to
“simultaneously seek protection for an
invention"3 in its member countries.

Different paths are open to applicants:

* An applicant can use the Paris Convention
system and file separate patent
applications in different countries referring
to the first of these as a priority filing.

e An applicant can use the PCT system and
file a single application through the
international system referencing an initial
local application as the single priority.

PCT applications then enter a national phase,
where local patent offices decide about
grants based on an international patentability
assessment.

DOCDB simple patent families

The definition of a patent family can be rather
wide or narrow, depending on the extent of
the direct or indirect priorities considered. The
definition of a family might differ, for instance,
based on whether applications are considered
when they share any priority or only when they
share all priorities.

The EPO maintains two definitions of patent

families:

* INPADOC extended patent families
covering similar technical content, and

« DOCDB simple patent families covering the
same technical content.

This study uses the narrower definition of a
DOCDB simple patent family to identify
relevant patents. Patents belonging to such a
family have the exact same priorities and are
subject to expert quality conftrol.>

European patents

As of spring 2017, a European patent is “a
‘bundle’ of individual national patents. [...] For
the patent to retain its protective effect and
be enforceable against infringers, it must be
validated nationally” .4 Currently, the EPO
counts 38 member countries, meaning that a
single US patent can have up to 38 different
European counterparts in addifion to
corresponding national-level patents.

1 EPO (2017), What is a patent family ¢
2 Here: DOCDB simple patent families.

3 See forinstance the WIPO's PCT FAQ at hitp://www.wipo.int/pct/en/fags/fags.ntml

4 EPO (2015), European Patents and the Grant Procedure.

5 Martinez (2010), Insight into different types of patent families. 77



Iterative matching procedures and compiling European data

ISSUES OF IDENTIFICATION

While medicinal products are frequently launched in
different markets across the world, pharmaceutical
companies often apply different trade names or
specifications to the same medicinal product in
different countries.

A medicinal product launched in both the US and in
Europe might have the same name in both regions, a
slightly amended name in one of the regions, a
localised/translated name in one of the regions, or
even completely different trade names in the two
regions. The medicinal product called Regaine in
Europe is e.g. marketed as Rogaine in the US, the
medicinal product Champix is called Chantix in the
US, while the medicinal product Glivec is called
Gleevec in the US. In addition, the same
pharmaceutical might be launched by different
pharmaceutical companies (related or not). Different
labelling and identification obligations might further
differentiate the ways that one and the same
pharmaceutical might be branded in various
markets.

DATA ANALYSED

To nonetheless be able to match products from US
and European records, iterative string-based
matching procedures are applied to the different sets
of records.

The data analysed to obtain the maximum number of

product-level matches encompasses:

* 33,620 US FDA-approved new drug approval
applications encompassing 6,572 different trade
names

* 26,506 drug approval applications through the
mutual recognition procedure within the EU,

differentiated through variation on the trade
name/product variation level

» 972 trade name-differentiated drug approval
applications through the centralised marketing
authorisation procedure steered by the European
Medicines Agency (EMA)

* 1,497 paediatric investigation plan (PIP) proposals
documented by the EMA

* 1,880 applications for rare disease (orphan
medicinal product) designations documented by
the EMA

European Medicines Agency (EMA) data

Since 1995, the EMA has been responsible for
evaluating, supervising and ensuring the safety
and high quality of medicinal products in the
EU and the EEA.

This study uses the following EMA data:

* Applications for an authorisation to market
a product, varying on the trade name level

* PIP applications for active substances, partly
connected o tfrade names

* Orphan designation applications for active
substances and indications, partly
connected to frade name

DATA MATCHING APPROACH

Final data compilation is achieved using an iterative
matching procedure. European applications for
authorisation to market a product are matched to US
authorisation applications using the European
products’ trade names and active ingredients.

In a first step, a product is matched to the trade

name that constitutes the longest sequence of
alphanumerical characters which in its entirety and
exact order can be identified within the reciprocal
trade name. This procedure is repeated for the active
substances listed as ingredients in the medicinal
product.

In a second step, the matching result is reviewed on
a case-by-case basis. The combination of matched
names and substances is then used as multi-item
primary code to combine the product and patent
databases. This approach has the advantage of
identifying pairs of medicines even though the
sequence of alphanumerical characters constituting
their trade name in the records might include
additional information (e.g. dosages or
administration forms) or be subject to name
extensions or modifications.

PATENT DATA

Once US patents have been linked to European
products, the population of distinct US patents can
be identified in the patent data available on
PATSTAT. Subsequently, US patent numbers are
matched with their corresponding DOCDB! simple
patent family identifier. Finally, European patents
are added by forming all pairwise combinations
between all European regional and national patent
family members and the DOCDB simple patent
families protecting a medicinal product.

PIP and orphan designation data are matched to the
data in an additional step. Here, only approved and
compliant applications are kept. The link between an
application and a medicine is completed using the
medicinal product’s trade name.

1 See previous page, Martinez (2010), Insight info different types of patent families and https://www.epo.org/searching-for-

patents/technical/docdb.hitml#tab-1 78




Dataset description: levels of variation in effective protection data’

DATA SOURCES USED

The present study generally uses three distinct

categories of data:

* Regulatory and medicinal data on medicinal
products in Europe

« Patent protection and filing data (incl. SPCs)
related to medicinal products in Europe

« Linked patent and medicinal product data (incl.
exclusivities) on medicinal products in the US

EUROPEAN DATASET

Regulatory data on medicinal products in the
European market mainly consist of authorisation
data and exclusivity extension data. Data on the
centralised marketing authorisation procedure, on
rare disease designations, and on paediatric
investigation plans are obtained from the EMA.

The EMA marketing authorisation data contains

information on different medicines as identified by

the trade name that the medicines are marketed

under. Usually, the following information items are

available per medicinal product:

e Trade name

» EMA product number

* Active substances and generic or common name

» ATC codes

* Authorisation applicant

+ Application status

* Authorisation date (if applicable)

» Pharmaceutical indications of the medicine

* Flags for orphan, generic or biosimilar medicinal
products and for exceptional circumstances.

EMA PIP data contains:

Trade name (if applicable)

Active substances

Decision date, number and outcome
Pharmaceutical form and route of administration
Diseases/conditions targeted

Therapeutic area

Date and outcome of compliance assessment

The mutual recognition authorisation data
encompasses the following information items:

Trade name

Application number

Active substances

Authorisation applicant
Authorisation status
Authorisation date (if applicable)

EMA orphan designation data contains:

Active substances
Diseases/conditions targeted
Decision date and outcome
Trade name (if applicable)

The relevant PATSTAT patent data contains:

Patent filing and application identifiers

Authority receiving the application filing

Type of IP protection

International application and phase flags

Patent family numbers (DOCDB/INPADOC)

First filing and priority dates

Patent family size

Patent and family-level citations

Applicants and inventors

SPC filings and legal events per patent application

European Marketing Authorisations
(centralised)

European public
assessment reports

Marketing Authorisations in Europe
(mutual recognition)

European Exclusivity Extensions

Paediatrics, Rare disease
designations

European Patents PATSTAT _
US Drug Approvals DrugPatentWatch
US Patents DrugPatentWatch

1 For further description of the dataset see appendix to chapter2. 79



Strengths and weaknesses of the data compilation approach

A comprehensive dataset encompassing European
medicinal products, patents and additional
exclusivity rights is not feasibly available. The
compilation of such a database by combining data
from different sources therefore inherently comes
with a set of caveats and drawbacks. This page
illustrates some of these concerns.

RISK FACTOR: MISMATCHED DATA
FRAGMENTS

The employed data matching approach relies on
identifying medicinal products by their trade name
in various databases. If names coincide only in part,
or if products sold under the same name differ in
their pharmaceutical usage and effect, mismatches
can occur, e.g. linking a European product and a US
product that do not actually belong together.

Case-by-case reviews and multi-key merges are used
to mitigate this risk factor.

RISK FACTOR: REPORTING
ERRORS AND MISSING VALUES
(ESP. PATENT DATA)

The final dataset uses data that come from different
and in part aggregated sources. The different source
files use diverging formatting and coding practices
and are subject to varying and at best limited
amounts of quality control. Some information items
vary across jurisdictions and within jurisdictions
over time. Data is subject to publication lags,
aggregation errors, and displays missing values.

RISK FACTOR: UNOBSERVED
VARIATION

Exclusivity protection depends on the different IP
protection schemes that are applied and connected
to a specific product or patent. Unreported patents
or patent term extensions would therefore lead to
unobserved exclusivity that may bias the results of
this study. In a worst-case scenario, differences in
reporting regimes across time, countries or types of
medicinal products might lead to clustered errors
and skewed data that leaves important parameters
unobserved.

Mismatches Sorting
Errors RISK Protection
FACTORS Strength
Omiired Atfrition
Variation

RISK FACTOR: ATTRITION

While recursive and iterative matching may lead to
mismatched, and in that sense additional but invalid
observations on the one hand, the same procedure
can also lead to superfluous attrition in the data-
joining procedures. Narrow definitions of patent
families and further constraints on data that is
allowed to match can in some cases lead to the
exclusion or non-reporting of observations that
would actually qualify for inclusion. This means that
in being conservative in our data matching
procedure, we might exclude some observations due

to doubt as to whether they are valid.
RISK FACTOR: SORTING

This study only includes medicinal products that are
launched and identifiable in both Europe and the US.
While this constraint is imposed for technical
reasons, it might lead to a sorting bias among the
pharmaceuticals considered. On the one hand, there
may be sorting by profitability so that the medicines
included in the sample are on average more
successful than the ones excluded. This in turn might
impact the exclusivity and patenting strategies
employed by the respective companies. On the other
hand, additional sorting factors, such as lifestyle,
social security schemes, prominence of diseases etc.,
may impact the launch of medicinal products but
also other aspects such as medicine naming practices
that have a bearing on the matching outcome.

RISK FACTOR: PROTECTION
STRENGTH AND INCENTIVES

Using economic theory, pharmaceutical companies
can be expected to behave according to profit
maximisation objectives. In consequence, they have
incentives to extend legal exclusivity for as long as
possible. To this end, they might take out additional
patents protecting other inventions relating to the
product or IP rights that may protect the product in
question with a lower ‘legal’ strength'. These IP
rights might be subject to invalidation proceedings
or in other fashions cease to maintain effective
protection. However, weaker titles cannot
necessarily be separated from stronger ones. As
such, exclusivity might no longer effectively be the
case — even though nominal protection is still in
place.

1 If the patent is challenged in court by e.g. a generic company, it might not hold up. 80



The effective protection period has decreased over time, when excluding
secondary patents as well

The figure to the right depicts the development of the Average effective protection period in Europe, when excluding
effective protection period, when excluding secondary patents, 1996-2016

secondary patents. The effective protection period

has been falling since the 1990s from a level of

around 13.5 years to around 12 years by the end of Effective protection pe riod

the sample period. A fall of around 1.5 years 0 |
Effective protection period
= date of last protection to expire
— date of marketing authorisation <
Previously the effective protection period when T
including secondary patents was reported. It showed "
a drop from around 15 years to around 13 years. P
Hence, a fall of around 2 years. g ®
N—
As such, when excluding secondary patents the S
conclusion of a fall in the effective protection period 8
stands, however the fall is slightly smaller. Not = N
surprisingly, the effective protection period is g
shorter, when excluding secondary patents.
o |
T T T T T
1995 2000 2005 2010 2015
Year
Effective protection period  —— 5-year moving average

Note: Based on the unique dataset described in the appendix to chapter 1 and 2. The sample consists of medicinal products which are
either centrally approved or approved through the mutual recognition process. Medicinal products with a development time below
zero years are not included in the figure. The sample consists of unique combinations of trade name and country, i.e. each product is
present in the sample once for each EU member state in which it has obtained a marketing authorisation. This is imperative when
analysing protection periods as the effective protection period might differ between countries because of differences in marketing
authorisation dates, patents and SPCs. The 5-year moving average is calculated as the average of the two years before and after a
given year as well as the value in that year. Secondary patents are excluded.

Source: Copenhagen Economics based on unique dataset created from Drug Patent Watch, PATSTAT, the EMA and MRI.
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Datasets used in the report (1/2)

The following contains a description of the two
datasets utilised in the present study.

IMS DATASET

One dataset stems from IMS and has been provided
by the European Commission. The dataset contains
all medicinal products sold in Europe. Variables
included are e.g. drug name, launch date (both
international and in a given country), sales volume
and turnover as well as molecule of the drug. When
using the IMS dataset analysis is mainly carried out
on the molecule level.

The IMS dataset is used to undertake the
econometric analysis of launch in section 2.2.

The unedited IMS dataset contains 310,590
observations. Each observation constitutes a product
introduced in a country. The time period of product
introductions present in the dataset is 1900 to 2006.
However, scrutinising the data, the further back in
time, the less reliable the data seems.

Keeping only unique molecule-country combinations
for molecules having first international launch in the
period from 15t January 1996 to 315t December 2015
leaves us with 8,102 unique observations. These
cover a total of 907 unique molecules.

The pricing analysis in section 2.3 likewise utilises
the IMS dataset. However, here the unit of interest is
the product. Generic entry is identified by finding
entry of new products, containing the same molecule
as the first product2.

The subset of the IMS dataset used for the
econometric analysis in section 2.3 is highly
restricted. This is the case, as analysis of the volumes
sold and the revenue from sales revealed several
problems and unexplainable variations across years.

As such, to ensure credibility of the data, the subset
had to be restricted only to contain capsule products.
The final dataset used in section 2.3 contained 3,500
observations covering around 600 medicinal
products. The data on sales revenue and volume
covers the quarters from 4 quarter 2013 to 3t
quarter 2016.

UNIQUE STUDY DATASET

The other dataset is a unique dataset compiled from
several sources, by Copenhagen Economics. It
contains information regarding specific products,
their marketing authorisation date, patents and
SPCs. When utilising this dataset analysis is mainly
carried out on the product (and country) level.

The dataset contains products authorised either by
the centralised procedure or the mutual recognition
process with a marketing authorisation in the period
spanning from 1996 to 2016.

The point of departure is the EMA dataset3 on
centrally approved products. This dataset is merged
with the MRI dataset4 on products approved through
the mutual recognition procedure.

As there is no direct link between products and
patents in the EU, it has been necessary to utilise an
American database (Drug Patent Watch) to obtain

patent information on the products in the combined
dataset.

In the US, the Orange Book5 contains information
linking a product with the patents protecting the
inventions utilised in it.

By identifying the product names found in the EMA
dataset on centrally approved products and the MRI
dataset on mutually recognised products, in the US
Orange Book it has been possible to identify the
patent families.

Through PATSTAT it was possible to use the patent
families to identify European patents. This made it
possible to create a dataset with products authorised
in the European Union either centrally or through
the mutual recognition procedure and their related
patents and SPCs.

For a product to be included in the final dataset it
must be the case that it was possible to identify the
same product in the US dataset, as the US data is
what links a product and its related patents.

In some instances a medicinal product might have a
different name in the EU and the US. For some
products these differences are small, while for others
the names might be very different. The medicinal
product called Regaine in Europe is e.g. marketed as
Rogaine in the US, the medicinal product Champix is
called Chantix in the US while the medicinal product
Glivec is called Gleevec in the US.

1 For a further description of the IMS dataset and the molecule focus, see section 2.2.

2 See section 2.3.

3 http://www.ema.europa.eu/ema/index.jsp2cur=pages/medicines/landing/epar_search.jsp&mid=WC0b01ac058001d124

4 hitp://www.hma.eu/mriproductindex.html 82

5 The Orange Book is the common name for the FDA publication “Approved Drug Products with Therapeutic Equivalence Evaluations”. Itis a
publication and an online database which identifies medicinal products and their related patents and exclusivity information in the US.



Datasets used in the report (2/2)

To make sure the dataset includes as many products
as possible, an iterative string-based matching
algorithm is used. This procedure makes sure that in
spite of small differences in names between the US
and EU, the product can be included.

The data analysed to obtain the maximum amount of

product level matches encompass:

* 33,620 US FDA approved new drug approval
applications encompassing 6,572 different
tradenames.

¢ 26,506 drug approval applications through the
mutual recognition procedure within the EU,
differentiated through variation on the
tradename/product variation level.

972 tradename-differentiated drug approval
applications through the centralised marketing
authorisation procedure steered by the European
medicines agency (EMA).

* 1,497 paediatric investigation plan (PIP) proposals

documented by the EMA.

1,880 applications for rare disease (orphan

medicinal product) designations documented by

the EMA.

Conducting the above described matching procedure
across sources creates the unique study data utilised
in the present report. This dataset encompasses 558
unique products. When looking at the number of
unique combinations of countries and products this
gives a total of 7.130 combinations.

This is the information utilised when calculating the
effective protection period'.

The dataset containing information at the product
level is used to create most graphs in chapter 1. It is
likewise utilised to create the graphs in chapter 3.

For the econometric analysis in section 2.1 the data is
consolidated at the country level. Here it is merged
with information on GDP, spending on
pharmaceutical R&D, etc.2 The sources used to
obtain information at the country level, besides the
aforementioned data on medicinal products and
patents, are OECD and the World Bank.

The dataset with countries as the unit of analysis is
the dataset used to analyse the impact on innovation
in section 2.1.

1 The period from marketing authorisation until the last protection scheme expires.

2 See section 2.1.
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Details on the unique dataset compiled by Copenhagen Economics for
this study

The table to the right reports information about the =~ Number of observations in the unique dataset
unique dataset compiled by Copenhagen Economics

for this study. Unit Number
The dataset contains 558 unique tradenames. This .
covers 465 unique molecules. As such there are some Unique fradenames 558
products which have different tradenames, but . . .
contain the same molecule. This is not uncommon Unique tradenames with an SPC in at least one 251 (45% of the above)
for medicinal products!. country

. o . ;
Stf]te}:;fosgeugng I';radenames, 45% have an SPC in Unigue molecules 445
Of the 465 unique molecules, 50% have an SPC in at Unique molecules with an SPC in at least one 231 (50% of the above)
least one country. country
As patents and SPCs are granted at the national level,
the unit of observation in the dataset used to
calculate e.g. the effective protection period, is . . .
unique tradename/country combination. This means Unique fradename/country combinafions 7,130
that a given product has an observation for each . . . .
country in which it is launched. There are 7,130 Unique fradename/country combinations with 1,190 (17% of the above)
unique tradename/country observations in the SPC
dataset. Of these 17% have an SPC.
Correspondingly, if focusing on molecules instead of
tradenames, there are 6,280 unique . . .
molecule/country combinations in the dataset. Of Unique molecule/country combinations 6,280
these 18% have an SPC. . L .

Unique molecule/country combinations with 1,138 (18% of the above)

SPC

Note: Table reporting information on the unique dataset compiled and used in the study.
Source: Copenhagen Economics, based on a unique dataset created from Drug Patent Watch, PATSTAT, OECD, World Bank, EMA
and MRI.

1 See e.g. case study on Cometrigq/Cabometyx on pp. 336-337. 84



Number of observations per year in the unique dataset

The graph to the right depicts the number of
tradenames by year, for the unique dataset, used for
the calculation of development time and effective
protection period.

A medicinal product is counted in the year it obtains
marketing authorisation.

Not surprisingly, the number of observations vary
between years. However, there is a tendency for
more observations towards the end of the sample
period.

Number of tradenames by year of marketing authorisation, 1996-2016
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Note: Graph depicting the number of observations by year in the unique dataset, used for calculation of development time and
effective protection period.
Source: Copenhagen Economics based on unique dataset collected from Drug Patent Watch, PATSTAT, the EMA and MRI.
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Number of observations per year and country in the unique dataset

The graph to the right depicts the number of unique
tradenames identified in each country, in the sample
period 1996-2016.

Some of the countries depicted in the graph, joined
the EU during the sample period. However, as this
information is used to analyse a general picture
regarding development time and effective protection
period, over time, they have been included in all
years, where there are observations available.
Norway has likewise been included as a member of
the EEA.

In the analysis in chapter 2, only a subset of the
countries depicted in the graph to the right is
included. This is due to e.g. data availability of
control variables.

Number of tradenames by year of marketing authorisation, for each

country, 1996-2016

Austria Belgium

g - B 8 3

il

o - T .8

SEEN ] —r—

Denmark Estonia

g o CaE Y
5 &bl

o 9 ataa
S =1 palhlky M
g Hungary Ireland
© £
& U ilbill, et
S 27 anllslha halk  vewcuithig
l-|6 Netherlands Norway
6 g 2
£ il
c - Iull'll“ ]
=3
pd

Slovenia

0 10203040

Bulgaria

n

s, €53

. o
et .l-ll.l u ll [

Finland

ltahy

W14
325 B 5 Wl 42
A M I e
Poland

gEi B

1' 18 )iw
Ill Ill

Sweden

285 0y B
4z, ‘Slw‘ 1In
aaaatt: M Thill

Croatia Cyprus Czech Republic

2 1y
sall 5435y
5] | |

France Greece

:u.‘:ill]ll ilu

|" Maan a“ﬂ i, 5
(I MT | = | F

Latvia Lithuania Luxembourg
o S 115
2131228 40 . 457
FARY < A MM N II- ] Il'l.-l‘.’
Portugal Romania Slovak Republic

.ih]llli

United Kingdom

B et 'i
Bl
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1 See chapter 2 appendix for more information on this. 86



Details on the IMS dataset used for the availability analysis

The IMS dataset is used for the availability analysis
in section 2.2. It contains 907 unique molecules
having first international launch in the period from
1t January 1996 to 315t December 2015. When
including the country dimension, this gives 8,102
unique molecule/country observations.

Number of observations in the IMS dataset by ATC code

ATC code

Number of unique
molecules*

Unit Number

Unique molecules 907

Unigue molecule/country 8,102

combinations

The table to the right reports the number of unique
molecules by ATC code for the molecules in the
sample with only one ATC code.

The dataset contains most molecules with the ATC
code ‘Antineoplastic and immunomodulating agents’
and fewest molecules with the ATC code ‘Systemic
hormonal prep, excluding sex hormones’

Alimentary tract and metabolism

Blood and blood forming organs
Cardiovascular system

Dermatologicals

Genito urinary system and sex hormones

Systemic hormonal prep, excluding sex
hormones

General antiinfectives for systemic use
Antineoplastic and immunomodulating agents
Musculo-skelatal system

Nervous system

Antiparasitic products

Respiratory system

Sensory organs

Various ATC structu