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ABSTRACT
Management of the Product Development Process (PDP) involves performing a set of activities, in which should
intervene the majority of functional areas of the organization. Each of them is carried out taking into account the
product to develop, business strategy and the philosophical conception of the company.
The PDP management is performed by reference models involving tools, concepts and practices. Its structure is
advantageous for all companies, as it improves the understanding of customer needs in the early stages of
development, reduces duplication of work in the stages of development and helps control the cost, quality and
schedule project. However, this task is not easy for Small and Medium Enterprises (SMEs), mainly due to: (i) lack
of knowledge about the product engineering practices, (ii) the lack of skilled and knowledge and / or appropriate
management techniques for planning, monitoring and control of projects, (iii) organizational difficulties of each
company that operates in unstable environments, with social and cultural difficulties and (iv) other external features
that harm the internal performance of the companies.
In this paper a System for Management of the Product Development Process for Small and Medium Enterprises
Producing Drugs is developed, taking into account the reference model of Rozenfeld [1] and the characteristic
parameters of the companies. The proposed management system is developed in order to improve procedures in the
development of products, taking into account the culture of business, so as to adjust, adapt and be accepted by the
community productive. Furthermore, the system is developed in terms of competitive environment, strategies and
capabilities of enterprises, presenting concepts, tools and information flow applied in the various activities for
understanding and translating customer requirements, improving product specifications of its production process and
monitoring.
Keywords: Management, Drugs Development, SMEs.
1. INTRODUCTION
The new products development is an essential activity for survival and competitiveness of enterprises. Products must
be managed in order to quickly enter the market, better meet customer needs, are easier to manufacture, are
attractive in the market and ensure a profit for the company.
To that effect, it must be considered the objectives that each company wants to achieve in the future and how it
plans to achieve them. That is, it is impossible to conceive the Product Development Process isolated from the
Strategic Business Plan of each company.
Management of Product Development Process (PDP) involves performing a set of activities, in which must
intervene the majority of functional areas of the organization. Basically all theories of product development process
involve the following steps: (i) design and development of the idea; (ii) evaluation and selection of the idea of the
product; (iii) development and engineering of the product and process; (iv) evaluation and design testing; (v)
production of the product; (vi) launching and monitoring and (vii) product withdrawal from the market and/or
innovation. Each of these stages is carried out taking into account the product development, business strategy and
philosophical conception of the company [2].
Different authors trained in the field of marketing and strategic planning [3] include Management of the Product
Development Process as part of their area of expertise. Conversely, authors related to the development of products
claim that strategic planning is included in the development of new products [4]. Beyond that, the important thing is
that there is integration between these activities. The idea of strategic management states that the companies'
activities must be aligned with strategic planning, forming key indicators for monitoring PDP Management [5].
Management of the Product Development Process is carried out through reference models involving tools, concepts
and better practices [1]. Structuring the management of the PDP is advantageous for all businesses, because it
improves understanding of customer needs in the early stages of development, reduces duplication of work in the
stages of development and helps control costs, quality and schedule [6]. However, this task is not easy for Small and
Medium Enterprises (SMEs), mainly due to: (i) lack of knowledge about product engineering practices; (ii) lack of
skilled staff and lack of knowledge and/or management of appropriate techniques of planning, monitoring and
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control of project; (iii) organizational difficulties of each company which develops in unstable environments, with
social and cultural difficulties and (iv) other external features that damage the internal performance of companies.
In this paper a System for Management of the Product Development Process for Small and Medium Enterprises
Producing Drugs is developed, taking into account the reference model of Rozenfeld [1] and the characteristic
parameters of the companies. The proposed management system is developed in order to improve procedures in the
development of products, taking into account the culture of business, so as to adjust, adapt and be accepted by the
community productive. Furthermore, the system is developed in terms of competitive environment, strategies and
capabilities of enterprises, presenting concepts, tools and information flow applied in the various activities for
understanding and translating customer requirements, improving product specifications of its production process and
monitoring.
A Management System is a cyclical process that must be executed until it becomes a routine for companies with the
aim that the continuous improvement policies are incorporated into the Management of Product Development
Process.
2. THEORETICAL FRAMEWORK
In the evolutionary process of the forms of the Management of the Product Development Process, it is shown that,
initially, the product is mainly focused on a generic dimension (technical components of the product). This view is
taken into account on the methodologies described by Hollins and Pugh [6], Pahl and Beitz [7], and Eeckels
Roozenburg [8], from the area of engineering. The later visions of methodologies, such as those developed by
Cooper [9] Crawford [9] and Benedetto [9], Dickson [9] and Kotler [9], come from the marketing area, initiating the
incorporation of aspects of market as a concept of product development process [9].
Today, there are different proposals for systemization of activities in PDP models on the literature, depending on the
area of knowledge from which come authors who address this issue. However, as highlighted Eekels and
Roozemburg, in many cases the differences between these proposals are more terminological than conceptual [8].
Models with an engineering vision give greater importance to the construction stages of the product, and therefore,
are directed mainly technical aspects. On the other hand, the models with a marketing vision, highlight, first, the
relevance of the pre-development stage, in which should be considered the market characteristics and strategies of
the company, and, second, the importance of the post-development stage, consisting of the monitoring, control and
removal product from the market where it had been launched.
The model proposed by Rozenfeld et al. [1] seeks to integrate these views, as well as organize the good practices
developed in academia and in business. For this reason, this model is called "Unified Model of PDP", bringing
together different academic perspectives on a single theoretical model.
The Unified Model of PDP has three distinct parts: (i) PDP reference model; (ii) PDP maturity level and (iii)
intervention or transformation project. Includes three macro-phases called: pre-development, development and postdevelopment. Each of these phases is split into stages, activities and tasks. Although this model presents the stages
sequentially, in the sublevels of activities and tasks could appear simultaneity. This depends on the type of activity
to be performed and the resources available. The model also includes at the end of each stage, a specific activity for
review and approval to advance to the next stage [1].
The unified model of the PDP developed by Rozenfeld et al is systematic and structured. It was originated from the
union of methodologies, case studies, models, experiences and best practices developed and identified by the author
and his team of researchers. The great contribution of this model is to see the PDP management in a holistic way,
encompassing all phases. It integrates views of previous models, considering the PDP as a whole, unifying the
vision between marketing and engineering. The main difference with other models of managing product
development is that it takes into account the full life cycle of the product, and is for this reason that includes the
macro-stage of post-development. That is, the PDP management does not end with the launch of the product on the
market, it is necessary to monitor and control the performance, and consider a possible withdrawal from the market.
Figure 1 shows graphically the unified model of PDP proposed by Rozenfeld.
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Rozenfeld systematizes and unified product development process through the presented reference model, which
consists of three macro-phases:
1. Pre-Development: This phase ensures the best decision on the portfolio of products and projects, as well as a
clear definition of them.
2. Development: in this particular phase the development is made, considering the information required performing
the same concept and functionality, available technology, product architecture, production process and marketing
launch.
3. Post-Development: focuses on the monitoring and control of product performance in the market, and also
includes the strategic plan of withdrawal.
In recent years, there have been studies reported in the literature about PDP models for drugs producing companies
located in Brazil. De Paula [10] proposed an integrated management product development model, recognizing that
each product development is a project in itself, with the collaboration of various sectors in parallel. Therefore, the
management of such processes should be performed using the project management theory. Thus, the product
development process must be monitored and controlled through a series of indicators.
According to De Paula [10], in the pre-development opportunities are identified and defined objectives. In the
development phase, in contrast, the processes and products are operated and analyzed, and the marketing plan is
implemented. Furthermore, as has happened over the course of the history of PDP, the author makes a distinction
between those stages usually related to technical development and those that are related to marketing.
3. CURRENT STATUS OF PRODUCING DRUGS SMEs
To carry out the analysis of the current situation of small and medium producers of drugs, located in Argentina,
respect to the management of the PDP, has selected a representative set, taking into account the capacity and
productive diversity, organization and market presence.
Through interviews and questionnaires to different actors from different companies, as well as through on-site
observation, it has succeeded in detecting certain parameters or behaviors common to all companies. Here are the
main features observed.
The companies under study produce drugs, whether for human or veterinary use. In turn, these may be in the form of
suspension, tablets, capsules, creams, injections, syrups and drops, that is, solids, semi-solids and liquids.
Planning for product development is covered within each company's strategic planning, establishing general rules
for product innovation through the description of the relative position they have in the market and the selection of
products the company want to innovate.
The strategy that the SMEs producing drugs adopt is a combination of traditional and defensive strategy. On one
hand, constantly monitor the environment, waiting to discover new products with high growth potential. Then
develop a differentiated product, which they market to a relatively low price.
This strategy allows competitors to innovate first, with the philosophy that any significant innovation can be copied,
and possibly improved, before there has been a significant loss of sales and customers before they have developed a
strong loyalty to the product of competition.
Moreover, these companies operate in established markets, where there is little or no demand for product changes.
The organizational structure is the result of the division of labor among members of the organization and / or
establishment of coordination mechanisms established to integrate the commercial and productive work. The
structure should be adapted to the competitive strategy, because each organizational design generates certain
behaviors and outcomes.
The company size has a direct influence on its type of organization. The SMEs interviewed are run by general
managers and staff has experience in market research, financial analysis, marketing, human resources management,
among other areas.
In small and medium businesses, entrepreneurs need to make decisions regarding the areas of marketing, finance,
advertising and other, without the advice and guidance of those who have big business, a fact that puts them at a
distinct disadvantage against major competitors.
On the other hand, following the organizational structure, SMEs interviewed work with product designs that require
specialized knowledge, and traditionally correspond to "functional" organizations, as shown in Figure 2.
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Figure 2. Organizational structure of SMEs (functional type)
In the functional approach, the people assigned to the development process of new products remain physically in
their functional areas under the control of the corresponding functional manager.
In this type of structure does not create a proper team, there is no project manager or staff to act as liaison between
the various functions, so there is a general lack of coordination and communication between the different activities
necessary for the development process. The functions participants have to coordinate ideas through detailed
specifications, which have been agreed at the beginning, and later through occasional meetings to smooth matters
affecting several specialties. Responsibility for the project changes sequentially over time from one function to the
next, according to an agreement on who will control each activity, which results in a process that sometimes
becomes inadequate. The biggest advantage of this structure is the specialization of the activities it promotes.
It is interesting to note that SMEs producing drugs have multifunctional teams for the product development.
However, what we see in them, is holding meetings in which project management, usually represented by the
company's chief financial officer and the head of R&D, distributes tasks and leads exchange information among
team members. In the remaining time, each area is responsible for a part of the development along the routine
activities of production, while the project manager oversees compliance schedule of product development.
SMEs producing drugs do not have a structured mechanism for the development of products and, therefore, the
responsibility for development rests mainly on the figure or the management responsible for the area of R & D.
Moreover, they have a small number of people involved with product development, and as a result some sectors of
the company should take more responsibility than others.
The sectors of R&D of these SMEs engaged in different activities because their caregivers participate actively in
making decisions on the type of product to be developed, assuming the duties of drug development and the
organization of the registration and tracking evolution of the Product Development Process.
In these companies, the project is under the leadership and responsibility of the owner of R&D, along with financial
management, or disseminated by the project team. It is evident that perform a range of activities in order to develop
products; these activities have a greater or lesser degree of formalization, but do not become an integral process
formalized.
Below is presented in Figure 3 the PDP phases of SME producing drugs with in reference with Rozenfeld Model.
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Figure 3. Comparison between the phases of Rozenfeld's Model and of the SMEs which produce drugs
It is noted that producing drugs SME activities not perform the initial phase of pre-development. The absence of
strategic planning implies that there are set clear objectives and innovation strategies that define the conditions
under which the organization operates, such as: strengths and weaknesses of management, technological dimension
definition and of the market, objectives for the short and long term for the design of products, methods of evaluating
the progress of the PDP, etc.
Basically, the development of new drugs by these companies is part of the manufacture of generics. This is so
because, on the one hand, their mission is the satisfaction of primary care, and on the other, as happens in all SMEs,
they do not have the necessary tools to develop an innovative product. Moreover, quite often detected, which is not
made the generation of new products, but the improvement of existing either formulas or characteristics of the drug.
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It is evident that the companies under study conducted the activities of the phase "Project Planning", but informally,
without a specific management and without adequate control. They perform SWOT analysis, allowing them to
identify potential risks and create actions to reduce their impact.
The decision-making processes, although they are highly centralized in the managers of all companies surveyed,
have considerable information flow to perform. Small structures of these organizations are an advantage, because
there are fewer interdepartmental barriers. This facilitates consultation and exchange of views to make decisions
with good management of information from all areas. There were no clear decision formalized instances but these
appear along the entire process.
Potential developments to be made by the companies are evaluated by the manager or by the field of sales and / or
marketing and in a few cases the market assessment is done through internal meetings with a group of collaborators.
The evaluated data generally focus on manufacturing costs and user needs. Development time, while not mentioned
as a factor to be taken into account when making decisions, is considered implicitly as well as the feasibility of
manufacturing, technology and equipment needed.
Moreover, the companies under study conducted just some of the activities of the phase "Informational Project ".
Mainly focus on the identification of customer requirements and, as they usually tend to be subjective, seeking to
identify the technical requirements of the product. They conduct market research to data collection related to four
key variables: (i) competitive market, (ii) consumer market, (iii) Analysis of Price and (iv) marketing analysis. This
analysis allows, among other things, to detect the existence of an unmet need in the market, or the ability to provide
better service to offer products on the market. On the other hand, it can determine the amount of the new product
that the company would be willing to buy at certain prices.
With respect to product development, it is not possible to classify the activities carried out by the companies under
the phase "Conceptual Project ", "Detailed Project" and "Preparing for Production and Product".
Referring to the phase "Launching Product" companies make almost all the activities involved in this phase. First
they plan launching product, emphasizing how it will sell and what will be the road to go before reaching the final
consumer. Each of the companies under study adopts different strategies to launch the product to the market, but
generally focus on customer service, recognizing the vital importance of achieving its satisfaction.
Finally, these companies make product tracking, evaluating customer satisfaction and product performance in the
market. The companies analyzed removed the product from the market, but without a retirement plan formally
constituted.
4. PROPOSAL
The authors of this paper have developed a Management System of the Product Development Process for Small and
Medium producers of drugs, with reference on the Rozenfeld Model [1] and the characteristic parameters of the
companies described in section 3. Therefore, the PDP Management System for Small and Medium Enterprises
which produce Drugs proposed has macro phases, phases and activities. The macro phases are called: (i) PreDevelopment, (ii) Development and (iii) Post-Development. The structure of each of these macro phases is different
to that proposed by Rozenfeld. The Pre-Development macro phase still has two phases: (i) Strategic Planning
Product and (ii) Project Planning. The macro phase Development consists of three phases: (i) Product development
and Product preparation, (ii) Planning and preparation of production and (iii) Launching the product to market.
Finally, the post-development macro phase has a single phase which aims to assist and improve the product and
withdrawn from the market.
Figure 4 shows the PDP management system proposed, the PDP model that is intended for small and medium
producers of drugs taken, in order to systematize the process and thus achieve better results.
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Figure 4. Management System of the Product Development Process Proposed
The first stage of the macro phase Pre-Development is the Strategic Planning of Products, which aims to get a plan
containing the product portfolio of the company, from the Strategic Planning Business Unit. In practice this means a
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list that describes the product line of the company and the projects to be developed in order to help achieve the
strategic objectives of the business. That is, it seeks to develop the Strategic Business Plan. The main actors of this
phase are board members and CEOs.
Notice that in the phase Strategic Planning of Products, in the activity 1.4 "Define Objectives and Strategies for
Product Development", should study and consider all existing laws, both provincial and national level on the design,
development, marketing and conservation of the product to develop, whereas in this case it is a pharmaceutical.
Furthermore, according to the business plan of the company, also should look at the quality standards according to
the target market (internal or external).
Project planning is the last phase of the Pre-Development macro phase. In this phase the macro planning of the
projects in the new portfolio is made. Planning begins when a specific project is formally accepted. The end result is
the Project Plan Product that once demonstrated its viability, will be used as a guide for macro phase Product
Development. This document brings together information relevant to the project, such as: project objectives, product
objectives, description of activities and their durations, deadlines, budget, definition of responsible personnel,
resources needed for their implementation, specification of criteria for evaluating quality, risk analysis and
performance indicators selected for the project and the product, among others. Given the direct relationship with the
following macro phase, the development of this plan should consider the purpose and characteristics of each of the
three phases of product development: (i) development and preparation of product, (ii) planning and production
preparation and (iii) launching product.
Project Management is an area of knowledge that studies the tools and best practices for the management of all types
of projects. Planning is one of the main stages of a project management and, therefore, the activities of this phase are
strongly related to this area of knowledge.
The person who coordinates all project planning, and run all activities of this phase should be the same as exercising
the role of project manager, the person who is also in the coordination of the team during the development macro
phase.
The importance of Pre-Development lies in the systematic planning of the projects, as this allows a correct
prediction and analysis of the objectives and risks, preventing problems that could occur when developing the
product.
The data obtained at the end of the planning phase of the product help define the objectives, describing the product
to be obtained and restrictions around the project, in addition to activities and resources. Detailed information allows
an analysis of economic and technical feasibility of the project. With all this, the development team can begin the
next phase. Table 1 shows in detail the activities that make up the macro phases of the pre-development phase.
Table 1. Phases and Activities of the Pre-Development Macro Phase
Macro Phase

Phase

1. Strategic Product Planning

PRE-DEVELOPMENT

2. Project Planning

1.1
1.2
1.3
1.4
1.5
1.6
1.7
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13

Activities
Analyze internal and external environment
Define or revise the mission and vision
Define objectives and strategies
Define Objectives and Product
Development Strategies
Develop the Strategic Business Plan
Approve Strategic Business Plan
Define project stakeholders
Define objectives of the Product
Define project objectives
Detail the project objective
Define activities and sequences
Prepare the schedule
Evaluate risks
Prepare project organization
Analyze the economic viability of the
project
Define performance indicators
Define communication plan
Plan and prepare procurement
Prepare the Project Plan

Upon completion of the Pre-Development macro phase, begin with the macro phase Development. The first stage is
to carry out the development phase and product preparation. The objective of this phase is to get the product
specifications-objectives, from the documentation generated during the planning phase of the project and further
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information obtained from other sources. Therefore, on the identification of the customer requirements, which are
often too subjective as well as being described in the form of needs, should describe the technical characteristics
through, possible to be measured, or translated into specifications -product objectives. Then define the actors
involved in the product and the project (individuals or organizations), at each stage of the product life cycle. These
specification, guide the generation of solutions and build the foundation which will be mounted on the evaluation
criteria and decision-making used in the later stages of the development process. Finally, are carried out the last
activities of this phase, related to the economic viability and the record of decisions made and lessons learned.
In the next phase, called Planning and Preparation of Production, the project team activities are relate to the search,
creation, representation and selection of solutions for the production of the product. Thus develops the production
process are defined suppliers and distributors, planning the manufacturing process (process plan) and assembly. The
process of creating solutions should be based on the needs, requirements and design specifications of the product.
This phase includes the production of a pilot batch, the definition of production processes and the maintenance plan
of the product. In this phase, the production process is validated. Table 2 describes in detail the activities that make
up the macro phase Development.
Table 2. Phases and Activities of the Development Macro Phase
Macro Phase

Phases

Activities
Detail the product life cycle and define
their clients
3.2 Identify customer requirements in relation
with product
3.3 Define product requirements
3.4 Define specifications of the Product
3.5 Product Development
3.6 Monitor the economic and financial
viability of the product
3.7 Evaluate and approve phase
3.8 Document decisions and record lessons
learned
4.1 Develop the production process
4.2 Define suppliers and distributors
4.3 Plan the manufacturing process / Define the
process plan
4.4 Schedule manufacturing and assembly
process
4.5 Upgrade economic feasibility study
4.6 Evaluate and Approve phase
4.7 Document decisions and record lessons
learned
5.1 Plan launching
5.2 Develop the sales process
5.3 Develop the distribution process
5.4 Develop customer process
5.5 Develop technical assistance process
5.6 Promote launching marketing
5.7 Product Launch
5.8 Managing the Launch
5.9 Update plan for the end of product life
5.10 Monitor the economic and financial
viability
5.11 Evaluate and Approve phase
5.12 Document decisions and record lessons
learned
3.1

3. Development and
Product Preparation

DEVELOPMENT

4. Planning and Preparing
for Production

5. Launching Product to
the Market

Then the phase launching product to market is held, in which the main objective is to place the product on the
market, meeting the requirements of customers and fulfilling the final specifications of the product design and
manufacturing process, created at the stage of planning and production preparation. During the previous phases, we
developed several plans and specifications which are now implemented, such as specification of machines,
equipment, plant design, marketing plan, product launch plan, requirements of production processes, technical
assistance, customer care, etc. It covers the design of sales and distribution process, customer service, technical
support and marketing campaigns.
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Once the product was launched, the company aims to achieve objectives related to profitability and market share.
This period can be long and the company must have well established the minimum target expected product
performance released until the end of their life cycle. In the post-development macro phase the company begins to
benefit from expected returns, therefore, the management of the activities of this macro phase is a key factor that
problems can be solved within the appropriate timescale.
Phase accompany and improve the product, and withdraw it of the market consists of a set of activities that involve
the entire product life cycle. Its main objective is to ensure the monitoring of product performance in the market,
identifying needs and opportunities for improvement and ensuring that retirement causes the least possible impact on
consumers, businesses and the environment. This phase performs a post-project audit, evaluating the customer
satisfaction and product performance monitors, both technical and economic, including production, technical
assistance and environmental aspects.
The production is disabled when the product does not present more advantages from the economic point of view
(turnover, profit contribution, company growth, etc.) or from the standpoint of strategic (competitive advantages,
market share, brand image, etc.). Signs that the product life is coming to an end are: (i) lower sales, (ii) reduction of
profit margins, (iii) loss of market share and / or a combination of these factors. These data should be compared to
what was planned in the Project Plan.
A well formulated plan to end the life of the product and to implement it helps customers and consumers opt for the
new generation of the company's products and / or substitute products, enabling relocation of resources to more
profitable opportunities. Table 3 shows the activities that make up the post-development macro phase.
Table 3. Phases and activities of the Post –Development Macro Phase
Macro Phase

POST-DEVELOPMENT

Phases
6. Monitoring and product
improvement. Product
withdrawal

Activities
6.1 Evaluate customer satisfaction
6.2 Monitor product performance (technical,
economic, productive and services)
6.3 Conduct post-project audit
6.4 Evaluate the product lifecycle
6.5 Register lessons learned

5. OVERALL CONCLUSIONS
First, the PDP model developed by Rozenfeld et al. [1] was studied, highlighting that its integrated vision is the
main advantage. However, this model must be adapted to the company in terms of organization, size, culture and
products they manufacture. Then, a survey of the situation of the product development process in small and medium
producers of drugs, located in Argentina was carried out, through surveys, interviews and observation in situ. This
survey has thrown that most companies have failed to systematize Management Product Development Process
(PDP), mainly due to the following factors: (i) lack of vision of the PDP as a process, (ii) lack of knowledge about
the product engineering practices, (iii) organizational difficulties of each company that operates in unstable
environments, social and cultural difficulties, and (iv) individual efforts of each project leader to perform the
sequence of activities considered more appropriate, according to their own experience, to carry out the PDP.
Finally, Management System Product Development Process for Small and Medium producers of drugs was
developed, considering the referencia Model of Rozenfeld [1] and the characteristic parameters of the companies.
Furthermore, it has been considered that: (i) a Management System is a cyclical process that must be executed until
it becomes a routine for companies, so that continuous improvement policies are incorporated into Management of
the Product Development Process and (ii) the sector made by companies producing drugs face ongoing challenges
regarding Management PDP to continue existing in the market, which is increasingly competitive and fast-paced.
The Management System of Product Development Process for Small and Medium Enterprises which produce drugs
was carried out with the aim of improving the procedures performed for the Management of Product Development
process, taking into account the corporate culture, so as to adjust, adapt and be accepted by the community
productive. Furthermore, the system is developed in terms of the competitive environment, strategies and
capabilities of companies, presenting concepts, tools and information flow applied in the diverse activities for
understanding and translating customer requirements by improving product specifications, its production process
and monitoring and control of product on the market.
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