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The generic pharmaceutical industry: moving beyond
incremental innovation towards re-innovation

Fereshteh Barei, PhD; Professor Claude Le Pen, PhD; Professor Steven Simoens, MSc, PhD

Background: Due to the declining innovativeness of the classic R & D model in the original pharmaceutical industry, the generic phar-
maceutical industry is aiming to become an innovation generator itself.

Objective: The objective of this article is to gain insight into the re-innovation model in some of the innovative generic pharmaceuti-
cal firms. To this effect, we show how some of the generic pharmaceutical firms attempt to achieve competitive advantages either
by improving existing product attributes or by replacing new components, reshaping their configuration, and using new technology
platforms to produce new innovative products.

Methods: We used a qualitative method to examine re-innovation at several levels within these companies, in their management
systems, business models and product portfolios. The research was conducted by a series of semi-structured interviews with chief
executive officers, consultants, researchers, patent attorneys, pharmacists and medics in different countries.

Results: Those generic pharmaceutical firms that implement new competitive strategies have integrated re-innovation design into
their product portfolio to provide more personalized, cost-effective products to meet the healthcare systems; policymakers’ and
patients’demand for high quality accessible treatments. This re-orientation hopes to better face the changing competition challenges
in both mature and developing markets.

Conclusion: A new approach to innovativeness together with a value proposition strategy aims to deliver high quality products to

patients.
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Introduction

Innovation is widely regarded as an instrument to create
competitive advantage. Different types of innovation exist,
including incremental innovation, re-innovation and radical
innovation. Incremental innovation deals with creating minor
improvements or simple adjustments in a product’s current
state [1, 2]. Re-innovation has been defined as: ‘the process of
innovation and product development that occurs after a new
product is launched, building upon early success but improv-
ing the next generation with revised and refined features’ [3].
Finally, radical innovation refers to radical, new inventions that
produce milestones, new products or services, and as a result
lead to the development of new industries [4]. Today there is
less radical product innovation in the original pharmaceuti-
cal industry. Moreover, the concept of ‘new product’ has also
evolved by the application of strategies such as incremental
innovation and re-innovation. In the past, radical or disrup-
tive innovation changed the pharmaceutical market, whereas
today generic pharmaceutical firms attempt to innovate in a
less costly way in a shorter time with less regulatory obstacles
due to the substantial R & D costs to achieve a radical new
product. Incremental innovation and re-innovation meet these
objectives.

The generic pharmaceutical industry is now evolving in an inno-
vative way. Some firms are applying strategic changes in their
management systems and business models and creating new
product portfolios fortified with ‘super generics’, new chemi-
cal entities and novel drug delivery systems. A super generic
drug is an improved version of an original drug which has lost

product patent protection. The product patent for the original
drug will have expired or have been circumvented by the com-
pany developing the super generics. The nature of the improve-
ment may include drug delivery, manufacturing or reformulation
technology. This kind of value-added version is manufactured
in a re-innovation framework. This innovative design is between
incremental and radical innovation. Companies producing super
generics have a greater regulatory risk in gaining marketing
approval compared to strict generics manufacturers [5]. Without
getting into the details, there are three regulatory pathways for
drug approval in Europe and the US.

The US Food and Drug Administration (FDA) does not recog-
nize the term ‘super generics’. These products are also referred
to as ‘added value generics, new therapeutic entities or hybrids’.
These products differ from the original product in formulation
or method of delivery. These products are improved formula-
tion of a known product.

This group of generics needs a completely New Drug Applica-
tion (NDA) in order to gain FDA approval. The regulatory path-
way in Europe appears to be very similar to that in the US and
was introduced within the Directive 2001/83/EC in November
2001 and in the Regulation (EC) No 726/2004. These products
are not interchangeable with the brand-name drugs. Those reg-
ulatory pathways are summarized in Table 1.

With a NDA, innovative drug therapies are reaching the
market in a specific dosage form for one or more clinically
proven indications of which, after expiration of the patent or
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Table 1: Summary of regulatory pathways [7]

505(b)(1) | 505(b)(2) |505(])
NDA NDA ANDA
Scientific studies Full Partial BE
New active moiety Yes Yes No
New indication Yes Yes No
New dosage form Yes Yes Limited
New strength Yes Yes No
Patent Yes Yes No
Market exclusivity Yes Yes No
BE: bioequivalence; NDA: new drug application; ANDA: abbreviated new drug application.

the data exclusivity, copies are launched using Abbreviated
New Drug Applications (ANDA). Advanced therapies that
emerged from launched molecules during their product life
cycle have gained considerable attention as clinical practice
provides evidence for additional therapeutic values; patient
centric delivery systems show improved therapeutic out-
comes or emerging technologies offer efficiency gains in
manufacturing or access to emerging markets. The US and
European regulatory framework has set reasonable regula-
tions in place for these super generics or hybrid applications.
While these regulations are relatively recent the pharmaceu-
tical industry is just starting to use this route for its product
development [6, 7].

However, super generics take an average of three to four years
development time to registration, and enjoy reduced devel-
opment and regulatory risks compared to new chemical enti-
ties. The end product may gain a significant price premium
to conventional generics once marketing approval is received.
Depending on the type of modification to the original formula-
tion and whether the super generic drug is being developed for
the same or a different indication will also have an impact on
the level of additional research that is needed to gain approval
for the reformulated product [8]. The quantity of issued patents
highlights the technical knowledge and skill sets that are avail-
able in generic pharmaceutical firms. The success of these phar-
maceutical firms has illustrated the possibility of changing from
the classic model of ‘copy maker’ towards a model of creating
new value-added products, manufacturing strategies and new
business models [9, 10].

Meanwhile, the demand side for pharmaceutical treatments
has also evolved. ‘New’ customers have emerged, i.e. a better
informed, web data empowered generation of patients
searching for cost-effective treatments. The generic pharma-
ceutical industry is reacting to this by applying new business
models.

By applying a patient-centred and quality-based perspec-
tive into their business models, the generic pharmaceu-
tical industry is attempting to offer new less risky and
cost-effective products. The most important aspect is that
innovation is no longer just about the product itself, it is
also centred on how a company contributes to improving

14| Volume 2 | 2013 | Issue 1

the health of patients. This process has required the out-
licensing of innovative generic drug products and has also
involved the establishment of new partnerships and alliances
to better utilize technological platforms and manufacturing
facilities [11]. As an example, Teva Pharmaceuticals acquired
Ivax in 2006, Barr Laboratories in 2008, and Ratiopharm
in 2010.

The aim of this article is to gain insight into re-innovation in
the generic pharmaceutical industry by focusing on product
innovation, and a business model based on value proposition
employed by some of the innovative generic pharmaceutical
firms. This is an alternative model between hybrid and classic
R & D companies.

Methods

This research complies with the procedure of Paris Dauphine
University not to require consent from an institutional review
board when subjects cannot be identified. Also, there are no
personal identifiers in the data files or in the results.

We applied a qualitative approach. Semi-structured inter-
views [12] were conducted because they offer the opportu-
nity to ask experts about their views and experiences of the
recent changes. In the absence of studies and documentation
on this topic due to its novelty, we conducted interviews with
managers, industry consultants, lawyers, physicians, pharma-
cists, patent attorneys, and researchers to gather more views
and share their experiences in this area. We prepared two
questionnaires; the original questionnaire was more focused
on the intellectual aspect of innovation, trying to investi-
gate about the type of innovation in this industry. In Table 2
we have presented a list of our sources in this qualitative
research.

Table 2: A summary of research methodology

Methodology Description

Interviews

27 semi-structured interviews with
consultants, IP and patent attorneys,
marketing directors, formulation
scientists, process experts, health policy
authorities, university researchers,
managers and businessmen

Survey Designed according to questionnaire

Observations and First forum on super generics, Budapest,
investigations during | Hungary, May 2011; Frankfurt World
the conferences, Pharmaceutical Fair, October 2011,
forums and work- Conference at University of Cergy-
shops related to our | Pontoise, Department of Law, France,
subject October 2011; Second Conference of
NexGen about super generics strategies,
Mumbai, India, June 2011; Forthcoming
workshop about super generics in
London, UK, February 2013

Weblinks LinkedIn, groups related to our subject

Document analysis/ | Articles, books, reviews, reports,
literature review presentations
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The questionnaire had three parts: the first part was about
innovation strategy and how it has influenced the generic drug
form; the second part was about innovation in their business
model, and how do they boost their model by value proposi-
tion to customers; the third part was about innovation in the
product portfolio and the reasons of product selection and the
use of new technology platforms and new statistical methods to
reduce risks and optimize product manufacturing in a shorter
time to a quicker access to market. We checked the questions
with two researchers who were specialists in survey design and
we consulted with an American economist who conducts this
type of research in order to validate our questionnaire, some of
the questions were added during or after some interviews.

Some new topics emerged during the interviews. From April
to October of 2011, a total of 20 interviews were conducted in
Basel, Budapest, Paris, at the forum on ‘Biopharmaceuticals and
Supergenerics’, and in Frankfurt. There are also some interviews
that were conducted by telephone calls to Australia, India, UK
and US.

We have also followed relevant forums and conferences in
France, Hungary, and International Fairs like the CPhI World-
wide in Frankfurt, Germany, to get up-to-date information.

During the first forum on super generics in Budapest, Hungary,
we discussed the regulatory aspect of this innovation in the
companies manufacturing innovative products known as super
generics, hybrid products and value added generics. In Frankfurt,
we met for the first time the specialists we contacted via Linke-
dIn and by email. It was a unique occasion to meet and discuss
with the representatives of the super generics manufacturers
worldwide.

We studied almost every day every piece of news related directly
or indirectly to our research coming from reliable references.
This shows that quality by design (QbD) is a very important
concept and that innovative generic drug firms may apply QbD
not only to reduce the risk of product failure but also to respond
to the demands of FDA.

Several economic and financial reports from Business Insight,
Data Monitor, IMS, Ernest & Young, Markets and Research were
also reviewed before and during the interviews. The companies
that accepted participation in this research are: Mayne Pharma
(Australia), Capsugel (Belgium), Biogaran (France), Gedeon
Richter (Hungary), Dr Reddy (India) and Hanmi (Korea). The
other participants were from drug development companies, consul-
tancy companies, and formulation scientists. Other information
was collected using the websites of the associations of generic
drugs, such as the European Generic medicines Association
(EGA); the generic drug industry association in France (GEMME,
Association des professionnels du médicament générique); the
American Generic Pharmaceutical Association (GPhA); and the
International Generic Pharmaceutical Alliance (IGPA) as part
of their insights into 2010 on the generics markets in Europe.

Data analysis
We have constructed a database of our data collected from the
interviews. Interviews were recorded, transcribed verbatim and
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analyzed using the software NVivo 9.2 software according to
the Matrix Framework approach. We used NVivo Dataset and
survey to explore our findings. In practice we began by coding
the ‘raw’ data at nodes representing themes in our text-data.
Alternatively, we ran ‘Text’ search query or ‘Word’ frequency
to identify common themes in survey responses before coding
them. Matrix coding analysis helped us to associate the main
results to the three main axes of our research work: Innova-
tion in management system, Business model innovation and
Product portfolio innovation. Framework matrices provided a
way to summarize or condense the source materials in a grid.
Subsequently, we launched questions and found patterns based
on our coding and checked for coding consistency among
interviewees. This method helped us to compare results, and to
identify new perspectives of the survey results that could not be
acquired without running the queries and coding the results.

Results

Producing novel products is defined as the part of new product
development strategy which explores the extension of existing
innovations, which can only happen after the first generation of
a new product is launched [13]. This is, for example, the case
with the development of super generics and bio-superior prod-
ucts that follow on from reference biopharmaceutical products.
Being built upon early successful products, re-innovative prod-
ucts are created through applying new platforms, new compo-
nents, or new configurations with breakthrough technologies
to previous products or manufacturing processes [14, 15]. The
new re-innovated medicines are focusing on improving health
outcomes for patients.

‘... In the past, successful pharmaceuticals stemmed from having
good clinical trial data which companies owned and controlled.
In the future, their success in the market will instead be evalu-
ated by post marketing data resulting from patients’ satisfaction,
of which they will no longer have sole possession ..." (Pharma
Researcher, UK)

At the industrial level, through re-innovation attempts, generic
pharmaceutical firms aim to minimize the new product fail-
ure rate [7], reduce the cost of developing a new product and
decrease the lead time in bringing it to market. A pharmaceuti-
cal product developed and manufactured with less excipients
and unit operation, while maintaining the product therapeu-
tic performance compared to the originator, could be consid-
ered as an improved therapeutic entity as it reduces the overall
costs of manufacturing that could lead to reduced healthcare
spending [16].

Innovative generic pharmaceutical firms may apply QbD and
design of experiment methods to optimize their production out-
come and minimize the risk. Quality by design means designing
and developing a product and associated manufacturing pro-
cesses that will be used during product development to ensure
that the product consistently attains a predefined quality at the
end of the manufacturing process [17]. Statistical methods are
becoming increasingly vital for pharmaceutical firms. Design of
experiments is a tool for determining the relationship between
the factors that have an effect on a process and the response of
that process [18].
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The re-innovative product (as compared to an incremen-
tal new product) can be defined as a product that provides
new features, benefits, or improvements through existing
technology. As such, re-innovation and incremental inno-
vation are different in two aspects: 1) incremental products
are improved only by incremental technologies while break-
through technologies can be used in re-innovative products;
and 2) incremental products must be based on the current
platform but re-innovative products are either (mostly) based
on a new platform or (occasionally) based on an existing
platform [19].

‘... As to technology platforms, if for example you consider aero-
solization as a platform, then using such a platform to create
new, better forms of an existing entity are part of re-innovation
... (US Manager, 2012)

Re-innovation by the generic pharmaceutical industry can be
observed in drug product design, formulation, process devel-
opment and manufacturing processes going back to the early
stages of the product development cycle.

Some product examples are:

1-Abraxane, super generic form of Taxol (FDA, 2005), which
uses albumin to deliver the chemotherapy, not Cremophor,
and so avoids hypersensitivity and claims a greater tumour
response rate than Taxol. The drug Abraxane (nanoparti-
cle albumin bound paclitaxel) uses the approach of coat-
ing Taxol with albumin to reduce the side effects associated
with standard Taxol (paclitaxel), making it possible to give
it without steroids (which can be a rather bothersome issue
for many patients, causing problems from severe insomnia to
very high blood sugars and more) and also reducing some
other Taxol-associated side effects like joint and muscle
aches (20, 21].

2-SUBACAP is an improved version of the conventional itra-
conazole formulation used to treat fungal infections. In June
2012, Mayne Pharma announced that the UK Medicines and
Healthcare products Regulatory Agency (MHRA) had reversed
its previous decision on SUBACAP and advised that the
SUBACAP marketing authorization application was approv-
able in the UK. Mayne Pharma is in the process of submit-
ting the response to re-activate the ‘Decentralized Procedure’
to seek approval in Germany, Spain and Sweden. Following
approval in these countries, the company will seek a second
round of approvals in other European countries, including
Belgium, Italy, Greece, Portugal and The Netherlands. The
total European market sales of itraconazole in 2011 were
US$85 million (companies communication and annual report
2012). SUBACAP provides enhancements to patients and pre-
scribers with reduced inter- and intra-patient variability and
therefore a more predictable clinical response enabling a
reduction in active drug quantity to deliver therapeutic blood
levels. Itraconazole is one of the broadest spectrum antifungal
drugs on the market and can be used to treat both superficial
fungal infections such as onychomycosis (nail infection) and
systemic fungal infections such as histoplasmosis, aspergillosis
and candidiasis which can be life threatening to immunocom-
promised patients [22].
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Another example of novel technology platform used in super
generic drug manufacturing is the application of nanoparticle
technology to address challenges associated with the delivery of
poorly soluble compounds. Re-innovation has, for example, led
to the development of a tablet dosage form that incorporated
candesartan cilexetil nanoparticles [23-28] to reduce dosage,
reduce toxicity, improve bioavailability and enhance solubility.
The original candesartan cilexetil is used for the treatment of
hypertension. The major drawback in the therapeutic efficacy
of candesartan cilexetil is its very low aqueous solubility leading
to low and variable bioavailability. Low bioavailability may lead
to variability in therapeutic response. The formulation change
resulting from Design of Experiments and nanoparticle technol-
ogy resulted in better solubility. Using Design of Experiments
for process optimization resulted in a robust scalable manufac-
turing process with design space established for critical pro-
cess parameters that can balance milling time, particles size and
yield. Design of Experiments studies indicated that, out of the
three parameters tested in the experimental design, disc speed,
pump speed and bead volume were found to affect the critical
product attributes either through non-linear, quadratic or inter-
action effects [29, 30].

The robustness of the model was validated based on confir-
matory trials that indicated statistically no difference between
predicted and experimental values. The rate and extent of drug
dissolution from tablet dosage form incorporating drug nano-
particles was significantly higher than in the tablet containing
micronized drug and marketed product.

The increase in drug dissolution resulted in significant enhance-
ment in rate (C_ ) and extent of drug absorption (AUC).

The manufacturing process used is simple and scalable indicat-
ing general applicability of the approach to develop oral dosage
forms of sparingly soluble drug.

The formulation approach used provides a viable approach
to enhance dissolution and bioavailability of sparingly soluble
compounds (BCS class 1D that may translate into improved ther-
apeutic outcome [23].

This innovative change is also illustrated by the following
quote:

Super-generic [drug] products, mostly nano- and micro-sized
drug delivery systems, focus on improving active principles
which were previously commercialized in another formula-
tion. These new formulations are certainly not bioequivalent in
the generic [drug/ industry’s sense of the term, they are there-
Jfore not generics. They are new, i.e. innovative, drugs, which
can replace treatment with the previous entity.” (Drug Delivery
Manager, USA)

Another example of re-innovation in super generic drugs relates
to the development of a per oral [29] dosage form for a spar-
ingly soluble camptothecin analogue. This was achieved by for-
mulating it as a drug complex [30]. This formulation approach
addressed limitations of the currently marketed product that is
only amenable for intravenous administration. The drug com-
plex following oral administration demonstrated safety and
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efficacy comparable to marketed product in athymic mice with
implanted tumours. The manufacturing process used is simple
and scalable indicating general applicability of the approach to
develop oral dosage forms of sparingly soluble drugs. An oral
dosage form should result in lower treatment cost, better patient
compliance and improved therapeutic outcome for better dis-
ease management [23].

In a recent compliance review for antihypertensive drug treat-
ments it was found that some drug classes have significantly
poorer adherence performance by patients than other drug
classes. Only one third of patients were adherent to B-blockers
and diuretics, while two thirds of patients were adherent to
angiotension converting enzyme inhibitors and angiotensin
IT Receptor blockers [31]. Even an adherence of two-thirds of
patients still remains at an unsatisfactory low level and leaves
considerable room for improvement.

Modifying the release of drugs that have a short biological half-
life by extending their release, circumvents high plasma peaks,
reduces fluctuations in plasma levels and allows for a once-daily
intake that can optimize therapy. This can avoid the daily oral
intake for people with dysphagia or dementia. In this new busi-
ness model, therapy is moving away from a clinical parameter
oriented treatment to an outcome oriented disease management
programme [32].

Discussion

The low price of generic drugs threatens to undermine the sus-
tainability of the generic pharmaceutical industry in regards to
its low margins, number of competitors, increased requirements
for pharmacovigilance, the mature markets in developed coun-
tries, and the post-patent cliff arena after 2015 [8]. Meanwhile,
medical and technological changes push the pharmaceutical
industry to implement new business models. These changes
coincide with a growing demand from ageing populations, and
better-informed patients who have a substantial need for indi-
vidualized cost-effective treatments.

Several generic pharmaceutical firms have evolved their tradi-
tional business models into innovative models. These models
are key to maintaining market position. They are focused on
patients’ unmet medical needs and a high quality approach to
the manufacturing process.

The innovative business models emerge from new manage-
ment systems. The challenge of new management systems in
these innovative generic pharmaceutical firms is on product
innovation: how to manage a better organization to achieve
a maximum product differentiation through value proposition
to patients? How to optimize product quality? How to reduce
manufacturing costs? How to reduce the time to market?

The generic pharmaceutical industry is evolving into a less
generic, but more innovative format. In this respect, it should be
noted that many generic pharmaceutical firms have the capacity
to re-innovate. They have experience, good knowledge and the
technical possibility to re-innovate. Alternatively, new alliances
can provide the necessary financial resources for technical and
marketing requirements.
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Implementing re-innovation as a strategy strives to convert
price-focused competition into product quality competition,
this is central to an innovative business model. Some generic
pharmaceutical firms are re-innovating their product portfolio
by using new technology platforms, new components and new
configurations. These attempts have mainly resulted in super
generic drugs; value added products or hybrid products and
biosimilars. These super generic drugs and improved thera-
peutic entities are an important source for innovation in drug
therapy in the coming decades.

The so-called super generics are a promising alternative. The
value added products resulting from re-innovation strategy by
using new ‘technology platforms’, new components and new
services will be a strategic element for affordable and individu-
alized medicines.

According to our findings:

1. The classic innovation model of R & D in Big Pharma is no
longer able to provide sufficient results, because it is too
costly, too time-consuming and too risky. There are more
regulatory barriers, changing demographic and economic
features, and Big Pharma is becoming too big to manage
innovation. Generic pharmaceutical company aims to pro-
vide innovative products to meet: price pressure, low mar-
gins, government’s pressure, competition, mature markets,
and tendering.

2. The generic pharmaceutical industry is facing now unmet
medical needs of a new generation of patients (demand-
side is evolved), there is a real demand for high quality
geriatric pharmaceuticals for a rapidly ageing population in
some developed countries such as Japan.

3. Better results will be obtained by using novel technology
platforms to achieve new formulations, reducing costs and
time by applying QbD.

4. These new products produced by some generics compa-
nies are only one example; they try to switch to biosimilars,
and new chemical entities. The future is related to a new
kind of disease management requiring more value for more
affordable treatments.

This research may be followed by further investigation in
innovative business models adapted by an evolving generic
pharmaceutical industry that has not yet been studied.
A quantitative study of R & D investment and strategic alli-
ances in an innovative generic pharmaceutical industry will
reveal more.

Conclusion

Due to evolution in the pharmaceutical industry landscape, some
generic pharmaceutical companies are restructuring their busi-
ness models. In this new industrial design, some of the generics
manufactures are re-inventing their product portfolio through
a re-innovation strategy. New technology platforms, new com-
ponents and new configurations are adopted to provide patient
compliance and increase patient quality of life. Super generics,
biosimilars, bio-superiors and value added versions are some
of the new product alternatives resulting from this innovative
evolution. The product itself is not the only target; the con-
version of competition from price to product quality ensures
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the value proposition and provides product differentiation.
New innovative product portfolios are the evidence that inno-
vative generics companies are not only mastering incremental
innovation but are also adopting re-innovation in their new
strategies. In this perspective, biotechnology, nanosciences and
nanotechnology are ‘strategic’ areas for its scientific and com-
mercial development.

For patients

For patients, the innovative changes in product portfolios strug-
gle to improve patient’s quality of life, reduce side effects and
enhance efficiency by new product alternatives. These new
product alternatives are developed by applying new technol-
ogy platforms like nanotechnology. Enhancing drug solubility is
often key to improving a product’s formulation. New nanotech-
nologies* are now being used to solubilize drugs with the aim
of improving bioavailability and activity, and reducing in vivo
variability®.

The re-innovated product portfolios propose more personalized
products according to patient’s unmet medical needs. Non-compliance
can be attributed to poor taste, difficulty in administration or swal-
lowing, and the inconvenience of multiple doses per day.
Non-compliance is a frequent issue (see Cap Gemini Ernest &
Young, Compliance Discovery Workshop, 2003). General rea-
sons for non-compliance include: side effects/adverse events,
lack of access, financial constraints and lack of communi-
cation or information, poor taste and difficulty to swallow
(inconvenience in administration). Compliance is dependent
on the class of drugs. Some of the new super generics have
the advantage of a lower dose, they have the same positive
effect provided by the original version, and have significantly
reduced adverse side effects [33]. The importance of the oral
route of administration [34] from both a clinician and patient
acceptance point of view means there has been a vast amount
of development and research in drug delivery via this route.
Pharmaceutical devices will continue to drive patient com-
pliance and acceptability. The convergence of microelec-
tromechanical systems and nanotechnology with biological
applications offers breakthrough in drug developments [35].
As such, improved therapeutic entities could bring innovation
faster and at lower risk to society and help to improve health
outcomes [30].

For further reading, please refer to references 37 to 47.
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