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Summary. The goal of the current study is to analyze the patent protection
status of medical products included in the therapeutic class angiotensin Il receptor
antagonists or sartans. The analysis covered the period 1995-2008. A three — step
internet patent database search methodology was applied in searching EPO, Or-
ange book and Patent watch. Applications were systematised per IPC code, ter-
ritory, manufacturer and date of patent issuing. The patent activity depends on
the time of expiration of the main patent. The highest number of patents granted
for IPC class A61K is due to the fact that this class is related with the therapeutic
possibility of the formulations. Per territory protection activity is similar in regard to
the prefered countries and follows the market dynamics. For some of the products
additional factors might play an important role. Our study shows that a variety of
factors are influencing the patent protection policy, such as the time of discovery,
product application, disease priority, technologies etc. It appears that the therapeu-
tic competition is more important than the generic one related to establishment of
patent profile of particular INN. This is in contrast with the beliefs that the patent
protection policy affects mainly generic companies.
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INTRODUCTION

riginal medicinal products ensure a new therapeutic option for poorly
treated conditions or diseases, while the generic medicines support

the sustainability of healthcare provision and contribute to maintain-
ing a control over the pharmaceutical expenditures. The patent protection policy of
pharmaceutical manufacturers is a critical milestone for both types of manufactur-
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ers (innovative or generic) in terms of market penetration, product lifecycle and
patients’ access to effective and affordable medicines [1, 2, 3].

After the endorsement of the TRIPS agreement, the influence of the pharma-
ceuticals patent protection policy on peoples’ access to medicines started to be
widely discussed in the pharmaceutical literature [4, 5].

Researchers are studying the pharmaceuticals patent protection policy from
different aspects. Some are trying to evaluate the real life protection of the ba-
sic patent. Others are studying the patent policy of the companies or differences
among the countries and their influence on the generic entries [6, 7]. Lots of studies
are focusing on the effect of the generic medicines entry on the pricing and reim-
bursement of medicines [8, 9], and on the utilization of medicines after the patent
expiration [10, 11].

The public health concerns lead to the introduction of a measure to make
access to patented medicines more flexible [12]. Researchers from the WHO pub-
lished series of articles on the implementation of TRIPS agreement in the devel-
oping countries with the aim to promote series of measures for encouraging the
compulsory licensing, exemptions from TRIPS in the national legislation, generic
manufacturing and measures that support the generic medicines dispensing [13,
14. 15, 16]. The systematic analysis of the changes in the patent legislation is per-
manently ongoing and professionals are advocating for better public health through
the measures facilitating the access to medicines. This is one of the key tasks for
generic pharmaceutical industry and international organizations [17, 18, 19].

The other key task is the analysis of the patent drug policy of originating com-
panies and their influence on generic pharmaceutical industry. Some studies con-
sider that the generic pharmaceutical industry is characterized by a simultaneous
entry, rather than sequential [20]. Thus for the generic pharmaceutical companies
it is more attractive being the first entering the market. The mathematical models
have been created to calculate the aggregated demand and supply features influ-
encing the generic medicines market [21].

From the pharmaceutical perspective, the real life of a new medicine starts
after the establishment of its therapeutic posology during the clinical trials and
granting the international non-proprietary name (INN) through the World Health
Organisation (WHO) procedures [22]. Before that, the product is not recognized
by the pharmaceutical companies as a potential competitor due to usage of coded
names instead of the INN. Due to this fact, the patent search and detection of any
additional protection policy of the originator or therapeutic competitors is sometime
complicated and not pharmaceutically reasonable.

During the last three decades a tremendous progress has been made in the
hypertension therapy through the introduction of new therapeutic classes [23, 24].
The discovery of a variety of new molecules from the groups of ACE inhibitors and
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angiotensin Il receptor antagonists or sartanes empowered the physicians in their
attempts to attack the complex cardiovascular events in various ways. The fast de-
velopment of new molecules has led to the development of whole new drug families
and increased the competitiveness, thus posing challenges in front of the originator
and generic manufacturers to create sophisticated patent protection on one side,
and penetrate quickly the market and increase patients’ access to low — priced ge-
nerics, on the other [25, 26, 27].

The goal of the current study is to analyze at a worldwide level the patent
protection status of the medicines in the therapeutic class of angiotensin Il receptor
antagonists and respective patent strategies for the period 1995-2008.

The main questions, discussed in this study are as follows:

1. What types of companies (originators and generics) are claiming the pat-
ents for the INNs from the observed groups? Is there any difference among the
originators and generics companies patents claims?

2. What is the intensity of patent policy before and after the first patent expira-
tion?

3. What is the specificity of the patent policy according to the IPC classifica-
tion and territory? What is the time lag for the appearance of the first therapeutic
competitors’ patent claims within the observed groups of medicines?

MATERIALS AND METHODS

The three three-step step internet patent database search methodology was
applied for publications during the period 1995-2008.

The first step was searching the “Orange book” for clarifying the date of issu-
ing of the first patent [28] and “Drug patent watch” database for checking the date
of valid patents expiration [29].

The second step was searching the worldwide patent database via the op-
tions provided in the European patent database [30] (EPO) by using as a key word
the INNs of the observed medicines in the therapeutic group. The third search
step was an expanded search via INPADOC patent family system of the European
database for clarifying the additional publications of the patents per territory. The
INPADOC system connects EPO with more than 70 countries and legal status data
for more than 40 patent authorities.

The information for the appearing patents was then systematized according
to the following criteria: description title of the patent, inventor, applicant, IPC class,
publication number of patent/publication date, and all INPADOC publications con-
nected with the first description title.

Out of all INNs we considered those with valid main patents that were not
expired till the beginning of 1990, as well as those new products that are still under
clinical trials investigation. Candesartan and olmesartan were not included in the
analysis due to their latter appearance in the therapeutic group (Table 1).
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Table 1. Patents claims per observed INNs

Therapeutic Number of patents in the  Number of patents after the

Group INN worldwide database INPADOC search
Sartans eprosartan 25 50
losartan 44 100
valsartan 50 152
irbesartan 31 48
telmisartan 44 94

The collected information was analyzed by classifying the patents according
to the IPC classification code in following groups — formulation patents (CO7D —
chemical active substance), formulation or process patents chemical or pharma-
ceutical technology (C07C, C07D, CO7K, CO7F, C12K), application patents (A61K
— preparations for medical dental or toilet purposes), therapeutic activity (A61P-
therapeutic activity of medicinal preparations or chemical compounds). Most of the
patents are for more than one IPC code or subgroup due to the complexity of
structures or process.

For all patents the year of first publication was compared with the year of the
first patent issued, territory covered, and date of patent expiration for particular INN.

RESULTS

Angiotensin receptor blockers (ARBS), also known as angiotensin Il receptor
antagonists or sartanes, modulate the renin-angiotensin-aldosterone system and
thus decrease the blood pressure.

The tetrazole group is a main part of the chemical structure of losartan, irbesar-
tan, olmesartan, candesartan and valsartan. In addition, losartan, irbesartan, olm-
esartan, candesartan, and telmisartan include one or two imidazole groups [31, 32].

Sartanes patent policy

Historically, within the group of sartanes, the first patent was granted to epro-
sartan, followed by losartan, valsartan, irbesartan, and telmisartan. The time lag for
the next therapeutic alternatives and the time lag for next therapeutic competitor
appearance is very short (7 days to 1 year and 9 months), as shown in Table 1.

Twenty five patents were obtained for eprosartan during the studied period.
Out of them, 17 were the originator company patents, covering a variety of innova-
tions in the field of chemical composition and process for production (n = 4), area
of application (n = 16) and therapeutic activity (n = 5). The first patent from generic
manufacturer was obtained during 2006 (IPC-A61K, application), 16 years after the
first patent granted. Three other generic companies own patents for the applica-
tion, obtained during 2006-2008, and two other for novel formulation and process
of production.
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Losartan’s first patent was granted 1 year and 7 months after eprosartan's
first patent. Out of 44 patents for losartan, 14% (n = 6) were from the originator
Merck&Co, and 86% (n = 38) from the generic companies. There were 3 originator
patents for formulation or process; 6 for application, and 1 for therapeutic activity
respectively, including overlapping claims for more than one IPC category. The fist
patent claim from generic company appears in 2001 (11 year after the first patent
was granted) and it was for formulation, process, application, and therapeutic use.
Among the patents from generic companies prevail those for application (A61K —
68%), followed by formulation or process (C — 50%) and therapeutic activity (A61P
— 24%) claims. The total percentage is higher than 100%, because some patents
are for several IPC categories.

Valsartan is the molecule, protected with the highest number of patents de-
spite of the fact that it is not the first one discovered, but probably is the most used
one during the investigated period. The first patent for valsartan appears in 1992
and covers 3 areas of protection: formulation, application and therapeutic activity.
Ciba Geigy (the company marketed the product first) owns 5 patents (2 for formula-
tion and process, 5 for application and 1 for therapeutic activity). For some areas of
protection more than one patent is granted. After the merge with Novartis, 25 pat-
ents were issued on the basis of the company claims (2 for process and formula-
tion, 15 for application and 3 for therapeutic activity). Some of these patents are for
valsartan combinations, since 2003. The first patent issued to generic companies
appears in 2002 for application.

Similar is the case with irbesartan, where the first patent belongs to Bristol
Myers (for formulation and application) and after the agreement with Sanofi for joint
marketing cooperation, the patent policy became the priority of both companies.
Sanofi has been granted on total of 7 patents (4 for application and 2 for therapeu-
tic activity). All other patents are granted to generic companies and 14 of them are
formulation or production process patents, 12 for application and 6 for therapeutic
activity. First generic competitor patent was granted in 2003 for application and
therapeutic activity.

Telmisartan first patent was issued in 1994 year to Boehringer Ingelheim, pos-
sessing 22 patents for this INN (6 for formulation or production process, 14 for
application and 6 for therapeutic activity). The first patent for generic producer be-
came available in 1999 for benzimidasole containing medicaments and process for
preparation.

Typically for the group, the patents are granted either for therapeutic activity
or application, very often combined with diuretics, produced by other innovators,
owners of the patents. All of the patents are protected with European patents, USA,
Australian patents and countries out of the WTO.

The intensity of patent protection policy for the analysed INNs within the group
is presented in Figure 1. During the first five years, the patent activity was slow and
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started to increase tremendously around the time of expiration of the first patent

granted. The only exclusion is losartan due to the fact that it is already with expired
main patents.
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Fig. 1. The intensity of patent protection policy for the observed sartans
Within sartanes group, 20 to 42 patents were granted for application (A61K),

5 to 14 for therapeutic application (A61P) and next are for formulation or process
(CO7C and C0O7D) — Figure 2.
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Fig. 2. Number of granted patents per IPC classes for the observed sartans
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DISCUSSION AND LIMITATIONS

The discussion follows the answers of the study questions and additional
comments are added for the differences.

Innovative and generic companies have very high patent activity. The time of
the peak of the patent activity is different for both types of companies. Innovative
companies became very active when the time for main patent expiration draws
near. This result confirms the conclusions of other authors [25-27]. Such a patent
policy leads to changes in the marketing authorization procedures, when a refer-
ence product is necessary for bioavailability analysis. It was permitted, in case the
first original substance is lacking, to be used the so called European reference
product that is any essentially similar product with a valid marketing authorization
in Europe [33].

In the beginning of the observed period and for the older products patents for
application (A61K) were usually granted to the generic companies. During the lat-
est years after 2000 we observed that the generic companies started to follow the
originators policy and to increase the researches and protection of different types
of derivatives like salts, intermediates, polymorphs form, etc. of the main formula-
tion near to patent expiration period. This is due to the solubility of the derivatives
that is important for technology process of the dosage forms, or probably due to
the results of the clinical trials for derivatives bioavailability. Thus the competition
was transferred to therapeutic competitor that is exactly the situation observed in
our study.

The highest number of patents granted for IPC class A61K (preparations for
medical dental or toilet purposes) is probably due to the fact that this class is related
to the possibility of the formulations to treat not only one symptom. Hypertension is
a complex disease that is treated with a variety of medicines, as well as with com-
binations and all possible area of applications or combinations have been granted
patents. For example, a patent for irbesartan is granted for all possible pharmaceu-
tical compositions, observed for the studied medicines. Therapeutic activity (A61P)
started to be protected since 1998 which could explain the small number of patents
granted in this IPC class.

Per territory protection activity is similar with regard to the preference coun-
tries and follows the market dynamics and emergence. All products have been
claimed for protection in the USA, EPO, India, China, Australia, Canada, and Ja-
pan. The countries out of WTO (Russia, South Africa etc.) became patent priority
in the last 10 years.

The therapeutic competitors are more important than the generic ones within
the sartans group. The first therapeutic alternatives appear earlier than the generic
competitors. Thus the real life time of the main patent is therapeutically shortened
and market monopoly is limited not on the basis of competition but due to the inten-
sive work of the other innovators.
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For some of the products, additional factors might play an important role in
formulating the company patent protection policy. The permanent decrease in the
number of patents for losartan could be due to the market reasons. Further studies
are necessary to explore the effects of the market indicators on the patent protec-
tion policy.

The originality of this work is in the simultaneous comparison at a level of the
two contemporary CV groups, and analysis of the influence of their patent protec-
tion at national policy level.

Specificity in the behavior of the originator companies is that they are more ori-
ented towards protection of therapeutic combinations among the active substance
and possible therapeutically compatible products, as well as towards the protection
of new therapeutic use. The generic manufacturers are oriented towards the pro-
tection of new pharmaceutical formulations of the main active substance, as well as
towards protecting the changes in processes of synthesis or manufacturing.

The similarities refer to the fact that both types of companies became more
active in patent protection in a little while before the main patent expire.

CONCLUSIONS

Our study shows that a variety of factors are influencing the patent protection
policy of pharmaceutical manufacturers, such as is the time of discovery, applica-
tion of product, disease priority, technologies etc.

We found that therapeutic competition is more important than the generic ones
for creating the patent profile of particular INN, which is in contrast with the beliefs
that the patent protection policy affects mainly generic companies.

We also confirmed the results of similar studies that around the date of main
patent expiration usually the activity of both originators and generic companies for
granting new patents is increasing, probably due to the attempts to increase market
monopoly of the product or to prevent other companies from market penetration.
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