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Abstract 

The key aspects during departmental 

technology transfer 

Hilding Sandström Parke and William Sonesson 

 

 
In this case study the authors have tried to fill the gap of technology transfer 

literature focused on the biopharmaceutical industry. The technology transfer 

literature displays a clear industry-specific gap, mostly focused on heavy- and 

pharmaceutical industries. The authors have tried to find the key aspects of a 

successful technology transfer from the literature on the subject from all 

different industries. The authors have then used these aspects to create a 

theoretical framework of the aspects that are possibly applicable in the 

biopharmaceutical industry.  

 

A case study has been conducted at The Company which has a long pedigree 

as one of the most innovative companies within the biopharmaceutical 

industry. The Company both develops and manufactures diagnostic tests for 

antibodies in animals, and their products are today widely known within the 

industry. The authors have conducted a series of interviews, a non-participant 

observation and also reviewed documentation of previous products 

development processes. These qualitative methods have provided both 

empirical evidence of similarities between the technology transfer literature 

and a biopharmaceutical technology transfer process, as well as evidence of 

what aspects are of importance in the biopharmaceutical industry. Using this 

abductive research strategy, the authors have determined the key aspects that 

are conceivably applicable in the biopharmaceutical industry. These are Goal 

combability, Communication and documentation, Transfer plan and 

Interdepartmental collaboration. These aspects have not been implemented 

and therefore not been tested at The Company.  
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Teamwork can save the life of a pig 

A pig and its well-being are dependent on its owner’s attention to details, knowing if 

anything is out of the ordinary. There are several diseases out in the world and it is in the 

owner’s interests that these diseases don’t spread. That is why a product as the antibody 

tester exists, to examine if the right antibodies to fend off a disease is there. The troubles 

lie in getting these products out to the owners fast enough, and one vital part of doing so 

is teamwork between development and production. 

When developing a product there is a lot of things you have to keep in mind. Sometimes you 

can develop a product that works great. Then you try to produce the product, only to realize that 

the product cannot be mass produced because of how you designed it. If you only designed it a 

bit differently in the first place you would not have to redo it now. This problem comes from 

the lack of understanding between the you and the person who is producing the product, a gap. 

But don’t worry, this is a common problem and it happens to some degree in every company. 

There have been a lot of studies that have tried to solve this problem, mostly focused on the 

heavy and pharmaceutical industry, but almost no studies have been conducted in the 

biopharmaceutical industry. Two students from Uppsala wanted to change this fact and making 

this transfer of products process easier for the biopharmaceutical industry too. 

The challenge with the biopharmaceutical industry is that the material to create the products is 

alive. No people are exactly the same and no batch of material is exactly the same. This means 

that making identical products back to back is virtually impossible. Therefore, this process 

needs to look a little bit different compared to the other industries and the students have created 

a framework which the biopharmaceutical industry can work from to bridge this gap. To create 

this framework, the students have performed a study at a company that makes diagnostic tests 

for animals. It was this information combined with the knowledge of other industries that 

enabled the students to create a new framework with aspect’s that could help the 

biopharmaceutical industry to develop and make their products faster. It is actually quite basic 

aspects that is needed. You need the involved departments to work together towards the same 

goal, with two-way communication, show the importance of creating a plan for the development 

process, document it and stick to it. Following a plan also has the perks of making it easier to 

find the source of a problem if one should occur.  
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1. Introduction 

The product development process encompasses several steps and theories, which have been in 

the limelight of researchers for many years. One of these steps is the transference of technology 

from the Research and Development (R&D) department to the high-volume production 

facilities (Moore, 1970). It is in this early production phase where a trouble spot has appeared 

in many organizations and is due to a gap between R&D and the Production departments. This 

gap is sometimes called the “translation gap” and exists, in various degrees, in every 

organization (Moore, 1970). Generally, the cost of product development raises dramatically 

during the pilot scale-up and initial production batch efforts. In other words, the critical path 

for success is dependent on completion of the technology transfer to the production site at an 

affordable cost (Dogra, Garg and Jatav, 2013). Because of these reasons, it is very important 

for companies to have a smooth transfer between R&D and production.  

In order to better understand the different factors contributing to this gap, this is a case study 

that will be conducted at a company suffering from this exact issue. This is a company which 

has built up a long pedigree as one of the most innovative companies within the 

biopharmaceutical industry, as they both develop and manufacture diagnostic tests for 

antibodies in animals, their products are today widely known within the industry (Company 

website, 2018) The diagnostic tests are used to establish if an animal (ranging from livestock to 

birds) has antibodies against a specific disease1. The test gives veterinarians and animal-

owner´s an indication if a disease is affecting the heard. It also allows the veterinarians to judge 

if vaccine should be administered to prohibit disease getting traction (R&D Manager, 2018). 

Without this antibody indication, animals could miss the vaccination and are at risk of 

contracting/spreading several potentially lethal diseases. Today, the company offers about 30 

products to their customers who are located throughout the world and the time has now come 

to introduce new products to this portfolio (Company Website, 2018). 

According to the R&D Manager (2018), the company’s current product development process 

usually starts within the R&D department at who develops a high-quality product design with 

the accessible instruments and machinery. The next step for the product design is the production 

facilities, with different instruments and machinery than those it was developed on. The product 

design goes from being produced in smaller batches, to batches multiple times larger. It is this 

                                                 

1 For example, Salmonella and African Swine Fewer 
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scale up and transfer between departments could raise problems for the company. The 

company’s transfers of products from R&D to Production have not worked as well as intended 

(R&D manager, 2018) and the situation that has highlighted this problem is issues with several 

recently commercialized products. The company has had to recall products due to lack of 

quality and had problems backtracking the source of the issues (R&D manager, 2018) since 

they didn’t know where in the product development process the problem originated. 

There have also been a lot of products coming from other branches of the company, and the 

company’s task was to duplicate the products using their own practices, machines and standards 

(Production Manager, 2018). An example of this was where a product had come in from the 

USA and failed to adapt to the company’s own standards which left different parts of the 

product not compatible with each other (R&D Manager, 2018).  

In order to maintain their reputation and stand in the industry, The Company must push their 

R&D to introduce new products to their portfolio. (Production Engineer 1, 2018) The Company 

has experienced several projects of development and implementations, but not as smoothly as 

intended. From their own assessment, the effect of not managing the transition properly clearly 

has a negative effect on the company (R&D Manager, 2018). When the Strategical goals of 

being the first mover and Operations goals of producing a high-quality product collide, it creates 

incentives for risk-taking to push a non-complete product out the door (Production Engineer 1, 

2018). This goal incompatibility and eagerness lead to concrete problems with product designs 

being too immature, thus not fitting the manufacturing processes resulting in quality problems 

(Production Engineer 2, 2018). Every part of the organization, ranging from the production 

experiencing the problem of manufacturing a product which hasn’t been designed for the 

process, to the market departments who have to explain long waiting time to customers, feels 

the negative aspects of not managing the transfer process (R&D Manager, 2018). In financial 

terms, the Company suffers from recalls and even possible fines from launching a product that 

are not up to quality standards (R&D Manager, 2018). These reworks of products also result in 

loss of precious time and this is due to disregarding required process steps (R&D Developer 1, 

2018).  

These types of hurdles originate from the gap that exists between the Research & Development 

and Production departments. This gap is well researched and tested by many authors who 

propose several different encompassing solutions to bridge this gap, such as Design for 

Manufacture and Stage gate processes etc. (Adler, 1995; Dean and Susman, 1989). Under close 

examination, one can easily depict several theoretical key aspects which make up the 
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foundations of these theoretical frameworks. Because of the specifics of the industry it is 

important to examine the key aspects rather than implementing one of these theoretical 

frameworks. When researching the topic, several authors display their research such as Adler 

(1995) Design for Manufacture, Vasconcellos (1994) Goal Compatibility, Aggarwal and Singh 

(2010) Communication and documentation, Hiyama (2003) Transfer plan and Krajewski and 

Ritzman (2005) Cross functional teams. It is clear that the literature is narrow concerning the 

covered industry areas. The literature and developed theoretical frameworks mostly focus on 

heavy- and pharmaceutical industries when examining the transfer which displays a clear 

industry-specific gap in the literature where this study will fit. 

1.1. Technology transfer  

Technology transfer is the process of transferring scientific findings for the purpose of further 

development and commercialization (Basha, 2014). Technology transfer is critical and integral 

to the discovery and development process for new products, especially in the medical field 

(Basha, 2014). Technology transfer in the pharmaceutical industry refers to the processes of 

successful progress from drug discovery to product development, testing, and 

commercialization. A good technology transfer process, therefore, provides efficiency in the 

process, maintains the quality of the product, helps to achieve a more standardized process 

which in turn enables cost-effective production (Basha, 2014). The technology transfer includes 

not only the patentable aspect, like a drug formula but also aspects of production and business 

processes such as knowledge and skill. Adler (1995) suggested that the coordination of the 

product development process can be divided into three distinct activates, the pre-project 

coordination, design-phase coordination, and production phase, providing no space for the 

technology transfer phase. Despite this common description, the technology transfer is a 

specific and important part of the product development process. 

1.2. Purpose and research questions  

The purpose of this study is to locate and examine key aspects of successful technology transfer 

in order to discover aspects that are conceivably applicable in the biopharmaceutical industry 

through a case study at The Company. 

Research questions: 

Based on the purpose of the study and the problems faced, the general research question is as 

follows: 
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• How can the key aspects of technology transfer aid the transfer process in the 

biopharmaceutical industry? 

However, in order to answer the general research question, a number of sub-questions where 

formulated which are as follows: 

• Which are the key aspects when examining the technology transfer process? 

To know how the knowledge of key aspects affect the transfer, we must first identify 

the theoretical key aspects themselves. 

• How can the key aspects aid the Company’s technology transfer process? 

To examine if the key aspects found are effective, the Company’s current transfer 

process is used as an empirical reference of a biopharmaceutical technology transfer 

process. 

1.3. Limitations 

Departments affected and researched are Research & Development and Production, even 

though other functions such as Marketing and Raw Material also participate in the process. 

Their participation is left outside of the key aspect analysis due to their less significant part in 

the transfer. The empirical data gathered is only from The Company, which means that the 

product development process is built upon the conditions of this company. It is therefore, not 

representative of the biopharmaceutical industry as a whole but gives a general indication 

towards the applicability of the key aspects. The formal implementation and construction of a 

new company specific development method, including the key aspects, are not included due to 

time restrictions. 
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2. Theory 

In this chapter, we will present the theory streams addressing the technology transfer process 

and the product development process in general. The theory and later key concepts stem from 

the Design for Manufacture research. 

When researching the imminent problem of the gap between the R&D and Production 

departments the theory stream of Design for Manufacturing is most reoccurring when 

discussing the literature of the transfer. The Design for Manufacturing theory regards the 

product designs compatibility for high-volume production. With a good design for manufacture, 

the product design is developed in accordance with the production processes and can thus be 

easily implemented and cleverly utilize the full potential of the production facilities (Adler, 

1995). The level of design for manufacturing is subsequently highly dependent on the active 

participation of both departments, with clear communication and documentation. Without the 

active participation, there is a risk that unproduceable product designs are "thrown over the 

wall" to the production facilities (Adler, 1995).  An “over the wall” workflow refers to each 

department working on a product design in isolation until that department had completed its 

tasks in order to hand the project off to the next department. This “thrown over the wall” 

phenomenon greatly affects the scalability of the product which could have been averted with 

just a few product design modifications and subsequently the product release date due to the 

reduced possibility of manufacturing preparations, (Whitney, 1988; Ettlie and Stoll, 1990). 

Dean and Susman (1989), Whitney (1988) and Ettlie and Stoll (1990) suggest three main areas 

of design by manufacturing to eliminate this “thrown over the wall” syndrome thus enabling 

the manufacturing ramp-up, lower the production costs and improve product quality: 

• Bringing the production team into the development phase.  

• Predefined Production Guidelines. 

• Continued collaboration after production. 

In order to understand the process, Adler (1995) describes the development process as 

consisting of three generic steps. These steps are Pre-project phase, Development phase and 

Manufacturing phase which each consists of specific activities connected to the development 

process and its way to commercialization. The research by Dean and Susman (1989), Whitney 

(1988) and Ettlie and Stoll (1990) shows that to ease the technology transfer one must broaden 

into earlier stages of the product development process. The development-phase is, for example, 
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important since it is the phase that specifies the product design and to have the technology 

transfer in focus here enables a smoother transfer in the future. 

Thompson’s (1967) research underlined three levels of design for manufacturing in a new 

product development process. These are Standardization/rules, Plans and schedules, and Mutual 

adjustment. Van de Ven et al. (1976) added to Thompson’s research by introducing a fourth 

approach, the team.  

When examining theories from Design for Manufacture four sub-topics who are key to a 

transfer process where chosen because of their correlation to the transfer process and the gap 

between R&D and Production. These are Goal combability, Communication and 

documentation, Transfer plan and Interdepartmental collaboration and are henceforth called 

the key aspects.  

2.1. Goal compatibility  

There are several aspects of the communication that affect the transition success. One aspect is 

how the goals of each department are communicated and most importantly aligned. In other 

words, how all departments work together towards the same goals (Vasconcellos, 1994). 

Generally, each department has a different set of goals. The R&D department has the goals of 

developing a functioning product, whilst the Production department has the goals of 

manufacturing said product with good quality and in higher quantities. The results from Ginn 

and Rubenstein’s (1986) study confirms that severe turbulence and conflicts tend to arise at the 

interface between the departments because of goal incompatibilities. 

The R&D department’s goals might imply that their participation in the development process 

ends with a product designed for their processes, which is pushed over to manufacturing (Wolff, 

1985). This might lead to a developed product design that incorporates attributes which are 

impossible or demanding to recreate in a larger scale, thus making the transfer phase 

significantly harder to conduct successfully (Rubenstein and Ginn, 1986; Vasconcellos, 1994). 

This barrier is something that has to be dealt with in order to successfully compete in a 

marketplace (Gray, 1985). 

Ginn and Rubenstein (1986) propose to overcome this barrier by an application of superordinate 

goals which steer the two departments collectively, power exercises from managers to push the 

department towards the same goals and provide imperatives for action. Vasconcellos’ (1994) 

research states that one can reduce this barrier by applying a so-called design technology plan 

which makes the involvement of the two departments the key aspect of the development 
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process, thus working towards the same goals. He also states that departments with more blurred 

boundaries generally tend to fare better with the goal compatibility. To create these blurred 

boundaries between departments, he suggests decentralizing the R&D function and to construct 

a job rotation strategy which creates a higher level of goal compatibility. When goal 

combability is achieved, it spurs on the vital communication between the departments which in 

turn increases the success-rate of the transfer process (Maiale, 2001). 

2.2. Communication and documentation 

Generally, in the process of product development, the transfer chain is often long in terms of 

both distance and time. It is important to transfer the technology and knowledge accumulated 

during the development. (Aggarwal and Singh, 2010; Dogra, Garg and Jatav, 2013). A transfer 

such as this is successfully carried out with good communication. Vasconcellos (1994) states 

that the strongest barrier to a successful transfer from R&D to Production is this lack of effective 

communication. Maiale’s (2001) research showed that good communication between the actors 

was key to the successful transfer of the product. He states for example that the healthy 

communication enabled the R&D-team to know the plant’s key issues so they could create a 

product design that works around them. 

Effective communication is thus another essential ingredient in the recipe for a successful 

transfer process. Efficient and effective two-way communication and cooperation between key 

stakeholders will do much to remove barriers (Dogra, Garg and Jatav, 2013). Wolff (1985), 

Gray (1985) and Doney (2017) described that good and healthy communication reaches all 

stakeholders in the project but also goes both ways, for instance between R&D and Production. 

Wolff (1985) states that the communication is especially important due to the fact that the R&D 

department basically only handles ideas, and since they will inevitably move the project out of 

idea stage into production, R&D needs to learn from Production how to improve the product 

designs.  

Good communication between the stakeholders also provides a more organizational culture 

success factor by making the employees feel as “we” (Sherman, n.d.). Increased communication 

makes the employees feel more participant in the project, making the project closer to heart. 

Communication also changes the employees’ attitude towards changes. Without good 

communication, the employees might feel like puppets doing another’s biddings, not accepting 

changes and thus running a greater risk of a project failure. With good communication and open 
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discussions regarding the environment that exists, the employees find it easier to understand 

the changes, adopting them and increasing the success rate of the project (Sherman, n.d.). 

Not only is communication important, the documentation that revolves around the 

communication is just as important for a successful transfer (Basha,2014). Perry (2010), states 

that the need is for a robust information exchange, providing the receiving party with all 

information that is relevant to the process and associated assays. Dogra, Garg, and Jatav (2013) 

state that the technical information of the product to be transferred should be compiled as a 

research and development report which is recommended to use as a part of the transfer 

information. 

The documentation should contain (Basha, 2014; Perry, 2010; Dogra, Garg and Jatav, 2013): 

• Master formula card. 

o It includes product name along with its strength, generic name, effective date, 

shelf life, and market. 

• Master packing card. 

o Information about packing type, materials, stability profile, shelf life, and 

packing. 

• Master formula.  

o It describes formulation order and manufacturing instructions. Formulation 

order and Manufacturing Instructions gives an idea of process order, 

environment conditions required and manufacturing instructions for dosage 

form development. 

Hiyama, (2003) and Ahmed, Ives, and Ternbach, (2011) recommend that the documentation 

surrounding the transfer process exists to clarify the applicable technologies, the responsibilities 

systems for approval, written agreements etc., and can be constructed in the following way: 

• Development report. 

o The research and development report are a file of technical information 

necessary for the production, obtained from the development, such as raw 

materials, components, manufacturing methods, specifications and test methods. 

It is the R&D department that is in charge of this documentation. 
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• Product specifications. 

o The information that enables the definition of specification, the manufacturing 

(and methods) and quality of the product design. The departments that transfers 

the technology should be responsible for this document. 

• Technology transfer report. 

o The technology transfer report marks the completion of the transfer process. It 

should encompass the data of actions taken from the transfer plan, that the 

development specifications have been reached. Both the R&D and Production 

departments can compile a transfer report, they do however have to agree on the 

contents of it. 

• And a Technology Transfer Plan which is explained in the following section. 

2.3. Transfer plan 

The research from several authors point in the same general direction, that a transfer plan or 

schedule is a vital cornerstone for a successful technology transfer (Hiyama, 2003; Nihtilä, 

1999; Perry, 2010). Perry’s (2010) research stated that a successful transfer depended upon 

careful front-end planning and project management, with the designation of key personnel for 

specific portions of the project. Dogra, Garg, and Jatav, (2013) Basha, (2014) Hiyama, (2003) 

Aggarwal and Singh, (2010) state that a transfer plan should describe the items and contents of 

what is to be transferred, detailed procedures and project schedules. Hiyama (2003) states that 

it is the transferring party’s (R&D) responsibility to prepare a transfer plan and to reach an 

agreement on its contents with the transferred party (Production). Doney (2017) presents a so-

called transfer roadmap, which is a more strategic plan to help manage the transfer process 

towards success. Her roadmap stresses the importance to having a project management system 

that tracks timelines, checklists, and stores key documents. Nihtilä (1999) also suggests using 

milestones, standards, procedures, and plans in the transfer process. He also states that the 

effectiveness of using a project management system has as an early cross-functional integration 

mechanism that is positively related to: 

• the degree of production representation 

• definitions of the planning phase duration 

• availabilities of historical New Product Development-process data. 

To use planning methods in an early stage does not only provide a representation of product 

requirements and project planning, but also the even more important teamwork that revolves 
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around the development process. The implementation of milestones offers many benefits, one 

being a more generous perception of the time schedule. This means that there is less pressure 

on the final deadlines so the milestone reviews can be more structured and rewarding. Having 

good planning tools overcomes the barriers which otherwise could paralyze the whole 

production line (Vasconcellos, 1994). Being able to plan in a more detailed manner in advance 

provides a clear heads-up reduce the paralyzing activities in the high-volume production. Dean 

and Susman (1989) imply that the Production should be involved in process planning as soon 

as a week or two after the R&D begins its product design work, so that the barriers that paralyzes 

the production can be worked around. Traditionally, manufacturing engineers would not begin 

to work with the processes until the product designs were released, but with this suggested 

method the units finish almost simultaneously, enabling the product a running start. This was 

found to be especially critical for smaller companies and traditional technology companies. 

Padmanabhan and Souder (1989) further the research by stating that pilot plants could allow 

the testing without hindering high-volume manufacturing.  

Wolff (1985) introduced a paradigm called manufacturing sign-off. This means that not until 

the product meets its specifications regardless of batch size and is being sold to customers at a 

profit, the transfer has ended. Dean and Susman (1989) also talk about Manufacturing sign-off. 

They state that in this approach, manufacturing engineers are given veto power over product 

designs, which cannot be released without manufacturing's approval, though in some cases, 

only its final approval. It is unlikely with this approach that an unproducible or barely 

producible design will reach the factory floor. There are several other methods to evaluate the 

producibility for nearly any product, based on the number of parts, standardized parts, the 

simplicity, the motions involved, and so on.  

Perry (2010) states that the transfer process must start with ensuring that analytical tools and 

prototypes are transferred ahead of the general process. Not moving the analytical tools to 

assess quality into the transfer process is the top reason for biotech tech transfer delays. The 

reason behind it is the analytical tools have to be in place to be make it possible to assess the 

quality of the product. Without the tools, the product cannot be reliably analyzed.  

A well-functioning transfer plan should also be backed up by the creation of acceptance criteria 

for the completion of the transfer and rationales for the acceptance criteria should be clearly 

described (Hiyama, 2003; Dogra, Garg and Jatav, 2013). These criteria are to be implemented 

in the form of a stage-gate model on the master formula, analytical methods, packaging 
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instructions and stability reports with rework or continue premises (Basha, 2014; Beall, 2013; 

Biometrics, 2014).  

2.3.1. Stage-Gate 

The Stage-Gate product innovation process is a project management method where the project 

process is divided into stages and gates and is designed to be value-creating and to quickly and 

profitably convert an organization's new ideas into new products (Stage-gate.com, 2018). The 

stage-gate model was initially developed to effectively manage large and intricate projects 

because it takes the often complex and chaotic process of bringing an idea from inception to 

launch and breaks it down into smaller stages where project activities are conducted, and gates 

where decisions are made (Cooper 1993). When the model is embraced by organizations, it 

creates a culture of cross-functional engagement, product leadership, accountability, high-

performance teams, robust solutions, alignment, and quality (Stage-gate.com, 2018). Alongside 

these cultural aspects, organizations also experience accelerated speed-to-market, and increased 

new product success rates (Cooper,1993). 

The Stage-Gate model design is sophisticated since it has evolved during its 25 years of 

business and industry research and learnings (Stage-gate.com, 2018). The model evolved to 

assist managers in new product development by studying a process in terms of milestones, 

activities, and decision-points (Cooper 1993). Authors have then adopted this model and 

applied it to their field by exchanging the activities in the different stages. Some examples of 

this are Soenksen and Yazdi (2017), who have used a simplified stage gate model to describe 

and evaluate a proposed investment in the life science and medical field. Longsworth and 

Paladino (1995) have utilized a version of the stage-gate model to maximize R&D investments 

that includes technology transfer and commercialization factors that they consider key to getting 

a product to market. Also, Jagoda and Ramanathan (2005) have used the stage gate model to 

develop an operational framework for managing technology transfer consisting of six stages 

and gates. They have later applied this framework to a Canadian company in the packaging 

industry. 

Each stage is designed to collect specific information to help move the project to the next stage 

or decision point and is defined by the activities within it (Cooper 1993). Each stage consists 

of a set of activities and tasks. The activities within the stages are designed to gather information 

and progressively reduce uncertainty and risk in the project (Jagoda, Lonseth and Maheshwari, 

2010). 
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After each stage, the project reaches a gate where a decision has to be made whether to continue 

with the project or not. The gates serve as quality-control checkpoints with three goals: ensuring 

the quality of execution of the project, evaluating business rationale, and approving the project 

plan and resources for the project (Stage-gate.com, 2018). 

Each gate is structured in a similar way, where the project team complete a set of predefined 

deliveries during the stage (Jagoda, Lonseth and Maheshwari, 2010). The results from these 

deliverables are measured against a defined set of criteria which help screen out good and bad 

products (Stage-gate.com, 2018). A decision regarding the quality of these deliverables is then 

made to determine if the project should proceed to the next stage, be put on hold, be run through 

the same step once again/reworked or be killed off completely (Jagoda, Lonseth and 

Maheshwari, 2010). 

Versions of the stage gate model or important parts like Milestones and/or Gates at each 

process-step has been used by many authors as a crucial part of any transition method (Beall, 

2013; Nihtilä, 1999; Gerwin and Susman, 1996; Jagoda and Ramanathan, 2005; Biometrics, 

2014; Jagoda, Lonseth and Maheshwari, 2010). The Stage-Gate model is designed to improve 

the speed and quality of implementation of new product development activities (Stage-

gate.com, 2018). The process empowers the project team by providing them with a roadmap, 

priorities, with clear decisions and deliverables at each gate.  

The stage-gate model has its perks though the clarity it brings to the development (Stage-

gate.com, 2018). Being unable to pass a gate unless all of the work has been completed, often 

means that the manufactured product is of good quality and made right, without any nasty 

surprises, thus minimizing the risk of failures in technology transfer projects (Jagoda, Lonseth 

and Maheshwari, 2010). But the model is associated with rigidity, not being able to adapt the 

development process to the environment, which can result in delayed product launches and thus 

missing the first mover advantage (Stage-gate.com, 2018). 

2.4. Interdepartmental collaboration 

The need for collaboration between the affected departments in product development processes 

has been identified as the most important aspect to achieve when discussing technology transfer 

(Whitney, 1988). Most companies have, for a number of years, operated in an environment 

where close collaboration between R&D and Production is uncommon. The worst example of 

this is when a company uses an “over the wall” workflow (Whitney, 1988; Ettlie and Stoll, 
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1990). Team support can reduce the complexity of a product; thus, bridging this gap and easing 

technology transfer significantly. 

Cross-functional team 

A cross-functional team is a group of people with different functional specialties, expertise or 

multidisciplinary skills, responsible for carrying out a common goal (Krajewski and Ritzman 

2005). It includes people from different departments, such as finance, marketing, operations, 

and human resources, but members can also come from outside an organization such as 

suppliers, key customers or consultants. Typically, a cross-functional team includes employees 

from all levels of an organization. This approach facilitates simultaneous production process 

construction as the production engineer becomes familiar with the product design well before 

it is released to production and may even participate in making the design (Krajewski and 

Ritzman 2005). To have participants representing each department is beneficial as each member 

of the group can offer an alternative perspective, based on their specific expertise, to the 

problem at hand creating a clear business advantage (Krajewski and Ritzman 2005). Cross-

functional team members are simultaneously responsible for their cross-functional team duties 

as well as their normal usual work tasks. Hence, the members of a cross-functional team must 

be competent in multi-tasking. Some organizations which are organized around this matrix 

management model have cross-functional workflows reporting lines to multiple managers 

(Krajewski and Ritzman 2005).  

A number of authors recommend the use of a cross-functional team approach to achieve a 

successful technology transfer. As Dogra, Garg and Jatav (2013, pp. 1692) put it:  

The management of a closely integrated and cooperative technology transfer 

team with membership from development, manufacturing, engineering, quality, 

validation, and management to ensure that the new process is carefully and 

thoroughly taught to all involved to successfully and simultaneously develop 

appropriate clinical good manufacturing practice facilities, specify and design 

specialized process equipment, finalize process details, and correctly determine 

scale-up parameters requires the integrated efforts of a highly skilled technology 

transfer team.  

This need for a cross-functional team when transferring a product is an opinion shared by many 

authors (Hiyama, 2003; Nihtilä, 1999; Gerwin and Susman, 1996; Ginn and Rubenstein, 1986; 

Vasconcellos, 1994; Perry, 2010; Gray, 1985; Padmanabhan and Souder, 1989; Dean and 
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Susman, 1989; Trygg, 1991). Most of the authors also argue that this “transfer team” should 

not be dismantled until a complete transfer is verified. It is a problem noted by many of these 

authors, that the return to normal procedures happens prematurely, which leads to people 

resorting back to old bad traits as an “over the wall” workflow. Some of the authors, Gupta, Raj 

and Wilemon (1990) and Vasconcellos (1994), even suggest job rotation in order to develop 

and maintain cross-functional skills within the organization. 

Both Nihtilä (1999), Trugg (1991) and Dean and Susman (1989) bring up the concept of an 

individual integrator. The integrator role is to be a middleman and the connection between the 

departments affected by the product development process. Such an integrator needs to have the 

appropriate knowledge in all of the affected departments. This person can be a manager, or 

someone else who has the appropriate knowledge of the departments. However, an integrator 

needs to keep the balance between the departments, because if the integrator leans too heavily 

towards one department, the integrator will lose credibility and will struggle with keeping the 

unbiased connection between the departments (Dean and Susman, 1989).  

Gupta, Raj and Wilemon (1990) bring up that social interactions, as well as physical collocation 

can enhance informal communication between the different departments. Seminars and joint 

customer visits can change the mindset of the personnel into the new way of working. Joint 

reviews done regularly can also ensure early problem identification.  

2.5. Theoretical framework 

The theoretical framework is based upon the generic process steps developed by Adler (1995) 

which are the Pre-Project phase, Development phase and Manufacturing Phase. They are 

presented in an order that builds upon a more linear model, similar to a stage-gate model. 

Although, the model does in accordance with Dean and Susmans’s (1989) research to some 

extent start an upcoming phase without the completion of the previous phase as the dotted arrow 

indicates (Figure 1). 

The structure of each phase is very similar throughout the development process. The phases 

show the stakeholders in the development process, in this case, R&D, Production and Raw 

material, taking part in each of the phases from the beginning to the end. The stakeholders are 

in turn connected to each other to show that the collaboration between the stakeholders is a key 

function for a successful development process (Dogra, Garg and Jatav, 2013). It could imply 

that the connection is between departments or a representative from the department assigned to 

a project group. The importance is the collaboration and subsequent communication between 
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the stakeholders in the development process (Wolff, 1985; Gray, 1985; Doney, 2017). This 

early collaboration and communication will trigger the departments to work in accordance with 

the common development process goal, instead of pursuing the general goals set by the 

department where the representatives are located (Rubenstein and Ginn, 1986; Vasconcellos, 

1994). 

Each phase has the responsibility to provide the tools that are needed for the completion of the 

phase itself. In addition to the more detailed activities that are conducted in the first phase, a 

general development process plan has to be constructed to enable the activity planning of other 

stakeholders and their contributions to the project (Hiyama, 2003; Nihtilä, 1999; Perry, 2010). 

Much like the theories suggest, a checklist of the activities within each phase is to be constructed 

at the start of or just prior to the start of each phase (Doney, 2017). The end of each phase is 

marked with a gate which will be passed if the activities in the phase checklists are 

accomplished. These gates will provide the structure which a project needs and certainty that 

all the appropriate activities in the previous phases have been completed, to minimize loose 

ends (Stage-Gate, 2018). 

The phases generate a large amount of documentation of varying kind. The importance thing is 

that the right documents are constructed at the appropriate stage and that they are transferred 

alongside the development process (Perry, 2010). The documentation from the Development 

phase to the Manufacturing process is of the highest importance when discussing the research 

questions. The documentation must cover areas such as planning, reports and most importantly 

the transfer report, to ease the technology transfer (Hiyama, 2003; Ahmed Ives and Ternbach, 

2011; Basha, 2014).  
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Figure 1. Theoretical framework, Goal compatibility, Communication and documentation, 

Transfer plan and Interdepartmental collaboration 

 

The choice of constructing a general theoretical framework from the key concepts was due to 

the imminent gap in research concerning the academic research conducted about technology 

transfer in this industry. Since the majority of the research in the field is directed towards other 

industries, the authors decided to use the well-researched key concepts that construct several 

frameworks to apply to the biopharmaceutical industry. In this way the key concepts can be 

customized to a higher extent than a readily set framework for another industry. This approach 

will provide a highly reliable foundation to answer the research questions and fill the gap in the 

literature.  
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3.  Method 

The following chapter depicts the methods that will be used throughout this study. The chosen 

research method and approach to data collection is described. To collect the empirical data 

three study methods are described and used. The chapter also covers the study’s choice of 

theories, validity, reliability, bias and ethical perspectives. 

3.1. Methodology 

Here the authors present the methodology of the case study. This includes the research approach 

and the research method. 

3.1.1. Research approach 

In terms of research approach, the authors have chosen an Abductive research strategy. An 

abductive study is a combination of deductive and inductive research approaches (Alvesson and 

Sköldberg, 2017). An inductive study aims to generate theories based on empirical data and a 

deductive study goes the opposite way by aiming to test theories with empirical data (Bryman 

and Nilsson, 2011). The abductive approach involves a mix of theories and research strategies. 

In an abductive study, the researcher interchanges between theory and empirical data and allows 

the understanding to emerge over time. 

In comparison to the inductive and deductive research strategies, the abductive method uses a 

process-oriented approach that considers new observations throughout the study (Alvesson and 

Sköldberg, 2017). Neither the inductive nor the deductive approach seemed appropriate, as 

observations will be conducted at the company experiencing problems with the transfer, thus 

enabling us to refer back to theory for solutions. The level of analysis was group oriented due 

to the nature of the problem. The main groups that are examined are Research and Development, 

Production and the operational and strategical management. Therefore, choosing an abductive 

approach enables the interchange between empirical data and theories to get a better 

understanding of the case. 

3.1.2. Research method 

A case study is a research method involving a comprehensive and detailed examination of a 

case, as well as its related conditions. The strength of Case study research is giving the 

researcher an understanding of a complex problem and can extend experience or enhance what 

is already known through previous research and literature review. Case studies are emphasized 

by their detailed contextual analysis of a limited number of events and their relationships. Yin 

(1984) defines the case study research method as “an empirical inquiry that investigates a 
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contemporary phenomenon within its real-life context; when the boundaries between 

phenomenon and context are not clearly evident; and in which multiple sources of evidence are 

used” (Yin, 1984, p. 23). 

There are some critiques of the case study method as with all methods. There are some who say 

that the method offers no grounds for establishing reliability or generality of findings due to the 

methods use of just a single case or a small number of cases (Hamel, 1993). Further limitations 

involve the issues of validity. There are also claims that the method can easily give biased 

findings due to the case study structure and believe that it is only useful as an exploratory tool. 

The bias is introduced by the subjectivity by the participants in the case study, this includes 

both researchers and others involved in the case (Hamel, 1993, p. 23). Still, the case study 

research method is widely used in today’s research, in all industries. 

The literature on how to conduct case study research successfully, and in an organized manner, 

Yin (2014) suggests using the following steps. 

1. Determine and define the research questions 

2. Select the cases and determine data gathering and analysis techniques 

3. Prepare to collect the data 

4. Collect data in the field 

5. Evaluate and analyze the data 

6. Formulate the report 

A case study design was used due to the applicability of the model as the examination of the 

data is conducted within the situation in which the activity takes place (Yin, 1984) since the 

company studied suffers from the researched problems. The empirical data in the case study is 

gathered through semi structured-interviews and non-participant observations.  

3.2. Study methods 

To find answers to the research questions the authors will mainly look into articles, books and 

other publications to try to combine the different arguments for what makes a successful 

transfer. This study includes positive examples as well as failures to find answers in articles 

highlighting the topic. This research gives the authors a broad understanding of the topic in 

order to best answer the research questions. A case study has also been performed to gather raw 

material from the principal company as the authors can access all the information of an 

imperfect transition process. This case study will give the authors access to all more aspects 

that not included in the literature.  
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Only qualitative methods were used in this case study, such as observations or semi-structured 

interviews. The reason for this is because the authors seek to explore, explain and understand 

this “translation gap” phenomena. A single quantitative method was not deemed to be sufficient 

data collection method for this study. Instead, a combination of qualitative methods is used to 

collect empirical data. In this study, several semi-structured interviews were conducted. An 

interview does not reveal the meeting participants actual actions, nor does it reveal all kinds of 

problems occurring during the actual meeting. Therefore, non-participant observations were 

conducted and are primarily used to identify issues that do not arise during the interviews. 

However, interviews will not yield all the necessary information and data, such as how work is 

actually being done, compared to how it should be done, and why problems occur and the 

correlation between different problems, so the methods complement each other. By combining 

these methods, the analysis will be more complete. 

3.2.1. Semi-structured interviews 

The interview method was used to gather information about the principal company and is the 

most used method in qualitative research (Bryman and Nilsson, 2011). The authors used semi-

structured interviews to gather information in order to explore the topic at hand. The main 

benefit of the method was its flexibility and adaptation to fit many different situations. Semi-

structured interviews allow the researcher to develop and ask questions more freely, compared 

to following a strict, pre-set template of questions (Bryman and Nilsson, 2011). Because of this 

more open interview method, the interviewees provide their own perception and what they 

consider to be most relevant and correlated to the interview questions. Therefore, the answers 

can differ a lot from person to person and situation to situation. The interview method allows, 

and demands, the researchers to develop follow up questions depending on the interview 

(Bryman and Nilsson, 2011). 

The interviewees were approached to participate in a meeting, set by the authors. Suring the 

interviews a template of questions was used, based on the research questions as well as 

questions to get more background information about the problem, trying to get the points of 

view of the different departments. The questions revolved around how the previous transfer 

process has been conducted and what they identify as the problem with it. Both authors 

conducted interviews which were audio recorded and later transcribed. There were some 

obstacles that arose during the interviews. One interview was however not audio-recorded, so 

one author conducted the interview while the other author took notes. The reason for this 

approach was to make sure that the interview answers and discussions were fully documented 
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on paper directly. Both this approach and the audio-recordings did, however, result in some 

answers being misinterpreted and requiring clarification with the interviewees at a later point. 

This was mostly due to company-specific language. 

Another obstacle that arose during the interviews was the difference between how the 

respondents answered the questions due to their open nature. This resulted in people pressing 

on issues that were not directly related to the problem at hand but very important to them in 

their work. 

The interviewees were chosen due to the study design since the study revolves around the 

transfer process. Because of the limitations of this study, the participation of two departments 

is primarily examined, namely the R&D and Production. The interviews are therefore 

conducted with the employees at these departments, see table 1. 

Table 1. Position of interviewees and the date of the interviews. 

Date Position 

2018-01-22 

2018-02-05 

R&D Manager 

2018-01-22 R&D developer 1 

2018-01-22 R&D developer 2 

2018-02-05 Production Manager 

2018-02-05 Production Engineer 1 

2018-02-05 Production Engineer 2 

3.2.2. Non-participant observation 

The purpose of an observation is to note how the participants behave naturally in an 

environment (Bryman and Nilsson, 2011), in this case a meeting. A key advantage of 

conducting observations is that one can observe what people really do, rather than what they 

say they do. People are generally not willing to tell a stranger in detail what they really consider 

at an interview while observations allow the researcher access to the context and meaning 

surrounding what people say and do (Bryman and Nilsson, 2011). This method was primarily 

used to determine whether the employees’ opinions mirror the reality. During the 

observation, the authors observed the meetings without participating and took notes. The non-

participant observation was used as a supplement to the interviews to identify additional issues 

that respondents had not mentioned in previous interviews. 
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There are, however, a number of very important problems associated with observational 

research. One was the effect the presence of the group has on the individuals and situations 

observed. There was also the additional problem of being able to write an interpretation of the 

situation when one was immersed in a situation or culture (Windsor, 2016). The research data 

gathered from these observations, and in turn, the researcher’s interpretation of the situation 

can be viewed as subjective. Observations can also be very time consuming and there are also 

ethical dilemmas inherent in observing real-life situations for research purposes. 

3.2.3. Empirical data collection from documentation 

The empirical data presented in this study is collected through the company’s internal system, 

where all of their product development information is stored. The choice of empirical data, i.e. 

the documentation regarding the ASF, CSF and Salmonella, was not a choice the authors could 

make. The documentation was handed to the authors by the management at the Company to use 

as empirical data. The received documentation encompassed the entire product development 

process, from product test results to e-mail traffic. The authors had to determine what 

documentation was most appropriate to use in this study. The primary focus was on the meeting 

protocols and checklists but in addition to this there were presentations that covered product 

development timelines which were also used. The focus was on these documents because the 

fit of the examined theoretical key aspects was deemed to be the greatest. The documentation 

was however perceived as unstructured, which made retrieving appropriate data troublesome. 

3.3. Theoretical choices 

The authors of this study researched the topic at hand in accordance with appropriate theories 

that discuss technology transfers. The theories that were chosen for this were those who were 

backed by more than one author or article (see Appendix 1). The choice of not including theories 

of single authors/articles was made to provide validity to the theories. 

The theories presented in this study are from many different industries, ranging from software 

to pharmaceutical and petroleum. The problem is that key aspects from other industries might 

not be directly applicable to the biopharmaceutical industry. A well-known fact is that the 

objective of the technology transfer process is to manufacture the product with minimal or no 

changes from the developed production process developed at R&D. According to Ahmed, Ives 

and Ternbach, (2011) what makes the transfer process of the biopharmaceutical industry stand 

out are these aspects; 
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• The R&D developed production process is suitable for small-scale production at in a 

laboratory but might be inappropriate to scale-up. 

• The process requires certain operations or raw materials that do not comply with GMP 

(Good Manufacturing Practices). This poses a problem in several aspects such as the 

replicability, where running well-tested processes might produce products that fail to 

reach the set quality (Ryff and Schellekens, 2002). 

The authors do however consider that the key aspects directed at other industries might not be 

directly applicable but can at least be used as a learning tool for improving the transfer process 

in the biopharmaceutical industry.  

3.4. Validity 

Internal validity as a part of scientific studies reflects the degree of a causal conclusion based 

on the “warranty” of the study. This “warranty” constitutes the extent to which a study reduces 

bias (Bryman and Nilsson, 2011). All the interviews that were conducted during the study were 

recorded in order to reduce researcher bias. The authors also went back and asked the question 

again if a there was any confusion when transcribing the interviews. The researchers’ 

interpretations of the data collection, however, can affect the results and conclusions of the 

study. The authors have therefore tried to be as neutral as possible when it comes to 

interpretations of the empirical data. A case study is used which has been critiqued for lowering 

validity (Hamel, 1993). The case study approach usually involves data collection from multiple 

sources in order to develop a thorough understanding of the case (Stake, 1995, pp.8). In the 

study, multiple methods of collecting data have been used as this a way of increasing the internal 

validity of the study.  

External validity measures whether a general conclusion can be drawn from the study being 

conducted (Bryman and Nilsson, 2011). I.e. it is the degree to which the results of a study can 

be generalized to other organizations and people. In this study, only one case study at the 

principal company has been investigated and therefore the external validity can be assumed as 

relatively low. In order to ensure the external validity, the study requires several studies in 

different organizations (Bryman and Nilsson, 2011). 

3.5. Reliability 

Reliability answers the question of whether the result of a study is repeatable (Bryman and Bell, 

2011). Tests or studies where answers tend to fluctuate when administered on two or more 

occasions would be considered as an unreliable measure. The study’s use of a case study design 
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has been critiqued for lowering the reliability of the results (Hamel, 1993). It is almost 

impossible to maintain the social environment between case studies which lowers the 

consistency of the test, model or study (Bryman and Bell, 2011). The reliability of a study is 

commonly related to the research question and if its measures for presented concepts are 

consistent. In quantitative research, the researcher is concerned if a measure is stable or not.  

3.6. Bias 

Bias is very important to consider in both quantitative and qualitative studies. Bias is inevitable 

in qualitative research as both the researcher and the data collection method are prone to not 

being fully neutral. The case study design used has been critiqued for being very bias-prone due 

to this fact (Hamel, 1993). Case studies can suffer from so-called social desirability bias, which 

is when interviewees answer questions in a way that is socially desirable (Bryman and Nilsson, 

2011). An answer that is perceived to be socially desirable is more likely to be endorsed by 

other interviewees since no one wants to be the odd one out, but the answers might instead 

sugarcoat or mislead the interviewer. Interview questions should be framed in a way to enable 

the respondents to distance themselves from their responses (Bryman and Bell, 2011). This is 

done to try to prevent social desirability bias by letting the respondents imagine what a peer 

might do rather than having to state what they themselves would do. It was expected that this 

would reduce the likelihood that individuals would respond in a way that they anticipated would 

be more acceptable (Bryman and Nilsson, 2011). As seen in the study’s interviews, the 

respondent’s answer was less prone to stutter and more elaborate and honest. This could partly 

be because of the low impact of social desirability bias as the subject could distance 

himself/herself from his/her responses. Also, to reduce bias, a non-participant observation was 

conducted in order to get another perspective on how work is conducted, not relying solely on 

the information from the interviewees.  

Research has demonstrated that the expectations and biases of an interviewer can be 

communicated to interviewees in subtle, unintentional ways and that these cues can 

significantly affect the outcome of the interview. The experimenter effect is a term used to 

describe several subtle cues or signals from an interviewer that affect the performance or 

response of interviewees in the situation (Bryman and Bell, 2011). The cues may be 

unconscious nonverbal cues such as muscular tension or gestures or vocal cues by tone by voice 

or a sigh. This effect is always present in every interview or focus group.   
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The fact that the interviews were recorded can also influence the bias. Research has shown that 

the fact that the respondent is aware of being recorded might bias the respondent’s answers to 

be more thought through and changes the willingness to be interviewed (Bryman and Bell 

2011). By recording the interview, the interviewer doesn’t have to rely on memory to the same 

extent which reduces the bias. The MRS Code of Conduct states that respondents should be 

told at the beginning of an interview if observation techniques or recording equipment are to be 

used. To prevent this biased behavior, the respondent may be told about the recording at the 

end of the interview but that also makes it a question of ethics and this will be discussed further 

in the ethics chapter. 

Bias can also occur during the selection of participants, as an improper selection might mean 

that the sample does not represent the population. Sampling bias is a misrepresentation in the 

representativeness of the sample that arises when some members of the sampling frame stand 

little or no chance of being included in the sample (Bryman and Bell, 2011). Both a purposive 

and non-random sampling method is used in this study and a sampling frame is inadequate.  

Purposive sampling is where the researcher selects the sample based on who they think would 

be most suitable for the study. This is mainly used when there is a limited number of individuals 

with expertise in the researched area or when the interest of the research is in a specific field or 

group. The purposive sampling goes hand in hand with a case study as the research often limited 

to one group.   

Bias could also occur during meeting observations, by the researcher affecting the meeting and 

its participants without actively participating (Bryman and Bell, 2011). Some participants may 

become more or less active during the observed meetings, due to the more “serious” situation. 

Notifying participants of the purpose of the observation prior to the observation may reduce the 

activity changes in the participant and reduce the bias. Observations also generate large amounts 

of data, so it can be problematic to connect it and to make any general conclusions. The 

observation method works best when it is combined with other quantitative and qualitative 

methods (Bryman and Nilsson, 2011), and more than one method is used in this study.  

One way to avoid bias is to have closed interview questions and sticking to them. It is harder to 

avoid bias if you as the interviewer have rephrased the question when interviewing different 

people from different backgrounds. But it puts pressure on the written questions to make them 

comprehensible to the masses to avoid bias-prone follow-up questions (Bryman and Bell, 

2011). The interviewer could, on the other hand, provide broad questions for the interviewees 

themselves to give their interpretation of it so that the interviewer doesn’t steer them, possibly 
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missing important data. The interviewees have to be knowledgeable about the subject, and it is 

not the interviewer’s task to educate them because that will steer them once again in one 

direction. Giving the interviewees more time beforehand to, on their own, get the knowledge 

and consider the questions for the upcoming interview could reduce bias. (Bryman and Bell, 

2011). 

3.7. Ethics 

This study consists of both group interviews within different departments as well as with 

individual employees and observations of meetings. The four ethical principles that were used 

during the interviews are transparency of information, consent of participation, demand of 

confidentiality and utilization of data (Bryman and Nilsson, 2011).  

The transparency of information principle means that each interviewee has the right to know 

the purpose of the study. The second principle; consent of participation, means that the 

interviewee has the choice to participate or not. The third principle; the demand for 

confidentiality, concerns that the collected data from the participants shall be treated with high 

confidentiality. The fourth and last principle; utilization of data, demands that the data collected 

can only be used for research purposes. To abide by these ethical principles, the authors asked 

all the interviewees if they wanted to participate and all the interviewees were informed 

regarding the purpose of the study and no names will be presented in the study.  

To follow these ethical principles ensures that the interviewees feel secure when participating 

in interviews. Otherwise there may be a risk that the interviewees do not want to disclose their 

thoughts on the subject. A problem that may arise during interviews is if the participants’ way 

of performing their job if questioned which may get them on the defensive. Therefore, it is very 

important to be transparent with the purpose of the study. 

When it comes to ethical dilemmas in observations, the main categories are whether there is 

harm to participants, lack of informed consent, invasion of privacy and deception involved 

(Bryman and Bell, 2011). The MRS Code of Conduct states that respondents should be told at 

the beginning of an interview if observation techniques or recording equipment are to be used. 

However, some ethical codes appear to forgive some deception, to preserve the genuineness of 

the data.  

A principle in research from Bryman and Bell (2011) states that the participants should be given 

as much information as might be needed to make an informed decision about whether they wish 
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to participate in a study. This concerns the reciprocity and the importance of openness and 

honesty in communicating information about the research to all interested parties.  

Due to the different ethical aspects used in the observational studies, the ethical strategy was a 

bit different. The observed employees remained anonymous during the observations. It was 

difficult to keep the meeting leaders completely anonymous since some of the meetings always 

have the same meeting leader and due to their purpose in the meeting. Therefore, it is possible 

to work out what position an individual hold in the meeting. Permission was asked to observe 

the meetings and the purpose of the study was presented prior to the meeting. 

  



27 

 

4. Empirical study 

In this chapter, the gathered empirical data will be presented with the focus on the development 

and transfer processes. The chapter will also present three cases depicting previous transfer 

processes. 

4.1. The Company’s development process  

Here the authors will present the company’s development process from different empirical 

sources. Firstly, according to the SOP and then according to interviews and nonparticipant 

observations. 

4.1.1. According to the SOP 

The Company has a documented general plan for the development process (or SOP, a 

descriptive “how to” used in practically every part of the operations) to follow for all 

development and product care projects.  The development process is, in both cases, divided into 

5 different phases (Figure 2) which start with an Idea proposal, then moves into the 

Development phase, to Transfer to Production, before moving on to the Launch phase and 

finally the Post launch phase. 

 

Pre-Project

Idea M1

Assay 
Development

Product & Market 
Evaluation

M2

Production 
Activities

R&D Activities Launch 
Finalization

1 batch in store

Registration M4

Launch

Post-Launch

M5

Develop 
Phase

Transfer 
Production

Launch 
Phase

M3

 

Figure 2. The existing development process: Phases, Activities and Milestones 



28 

 

All these phases have their separate checklists, goals and milestones for what each part should 

deliver (Table 2). Their current product development process is supposed to follow a unified 

method for all product development and product care projects. 

Table 2. Current development process Phases, Inputs, Responsible, Deliverables, Decision and 

Milestones 

  Development Transfer to production    Launch  

 Idea 

Proposal 

Pre 

Project 

Assay 

Development 

Product and 

Market 

evaluation 

Product 

activities 

R&D 

activities 

Launch 

Finalization 

Post 

launch 

 

Input 

Idea -> 

Idea list 

TPP -> 

Yes 

Yes 

Report 

TPP 

Yes 

Data to be 

included in 

report 

Data 

validation and 

registration 

Yes 

Report 

Input SOP 

Yes Yes 

Report 

Validation 

data 

QC data 

Yes 

 

Responsible 

R&D 

MG 

PM, 

MG 

TG 

R&D, PM MG TG 

PM 

PM MG PM 

TG 

MG 

 

Deliverables 

Product 

proposal 

idea 

TTP.v1 

Report 

TTP.v2 

Report 

Product file 

draft. v1 

Validation plan 

and data 

Marketing 

plan draft 

TTPv3 

1 batch in 

store 

Raw 

material 

SOP 

Report 

Product 

file draft. 

v2 

Market plan, 

material 

Registration 

document 

Contracts 

Bach 2 

and 3 in 

store 

Report 

Product 

file 

Follow up 

Decision by ManCom ManCo

m 

ManCom ManCom ManCom 

Milestone Yes/No Yes/No Yes/No Yes/No Yes/No 

 

All new product ideas and product care ideas start by being presented in a Target Product 

Profile or TPP. The TPP is written in cooperation between the R&D and Marketing team, 

conducting market research etc. (Table 2) and then discussed where ManCom decides if the 

TPP should enter the development phase or be reworked. Contacting experts and other potential 

collaboration partners is also included in this phase.  

The development phase consists of a Pre-project, an Assay development and Product and 

Market evaluation (Figure 2). In the pre-project phase, the proposal is evaluated further with 

market potential, risk analysis and technical evaluation. 
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During the Assay development phase, the development process proceeds until an approved 

prototype has been developed. The R&D department is responsible for technology development 

and has continuous contact with the Production department to optimize the product design for 

the implementation. A prototype plate batch consisting of 80 units should be manufactured by 

Production as soon as the plate design is established from R&D. Preferably, two similarly sized 

batches are coated by hand by R&D before producing the launch batch. The batch goes through 

stability studies, in accelerated form and in real time, on selected components with internal and 

external validation of quality. 

In preparation for the other phases, methods of production, support for certificates, draft manual 

and labeling are constructed. Also, a draft of a cost analysis is prepared and in order to facilitate 

a quick launch, several marketing activities start. 

The development process reaches the Transfer to production phase. The transfer process is 

performed by both the R&D and the Production team. It is stated that the production team 

should be trained directly by the R&D regarding production techniques. The goal is to produce 

a prototype kit on a large scale with the production equipment, or with an external production 

partner. Every part of the product will be manufactured and quality controlled according to the 

method of documentation produced during the Assay development. During the transfer phase, 

the project team work towards specified time frames to produce kits that are in stock and can 

be sold. Large-scale manufacturing of the raw materials should be transferred from R&D to 

Raw material. When these points are met the product moves into the launch phase.  

The Launch phase is divided between the R&D activities and launch finalization which are 

mainly performed by marketing and the project manager. The R&D activities include a review 

of the contact with external partners, verification of batch 1 and an accelerated stability study. 

The launch finalization step is to prepare a detailed launch plan, with input from the R&D 

department. Reconciliation of validation data, benchmarking, contracts and registration 

documents are also included in this step.  

In the final phase, the post-launch phase, two additional large-scale manufactured batches are 

included. The purpose is to finalize the routine production of the product, which includes both 

production flows and raw material. Suggestions for improvement from the previous 

batch/batches are being evaluated for future production. The entire process concludes with a 

final meeting where all internal work is evaluated and processes determined. This phase also 

includes a final report from the project manager and a follow-up market report from marketing. 
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But the SOP has not been used because, it apparently has not lived up to the standards (R&D 

Manager, 2018) and some employees were not even aware of the existence of the SOP 

according to interviews from our introductory meeting. This means that The Company 

 have dealt with the implementation from case to case, with no real checkpoints or “must-dos”.  

4.1.2. According to interviews with staff and management 

According to the R&D department, the reason for the transfer not functioning well is because 

of the small size of the company and the time pressure (R&D Developer 1, 2018). There are 

too many product variants with too few employees and not enough time to perform all the 

appropriate tests before launching (R&D Developer 2, 2018). There is an existing policy of 

performing batch tests before launch. This policy has sometimes been ignored because of time 

limitations and sometimes because there is just not enough raw material to do these tests (R&D 

Developer 1, 2018). According to the policy, even the raw material received from other 

companies should be tested before use, but this does not always happen, since there is just not 

enough manpower and time to do it (R&D Developer 1, 2018). Because of all these reasons, 

the company has risked releasing products before they have been properly tested, which has 

resulted in a slew of recalls and faulty products that have to be reworked (R&D manager, 2018).   

According to the R&D manager (2018), the model for product development is not currently in 

use at the company. As for now, the management chooses whether a project is needed and then 

the projects are evaluated if they are technically possible. Then when it is decided that the 

project is a go, R&D comes in and tries to work out a prototype then hands it over to Production 

to produce. The employees resort to using a “we do as we usually do” practice with work usually 

done based on those who have previous experience (Production Engineer 1, 2018). The 

production department usually enters the development process in the product testing phase 

(Production Engineer 2, 2018). However, R&D and Production does sometimes communicate 

with the project manager to make sure that the design developed in R&D works in Production. 

When Production has grasped what is needed of them they divide the work between the 

production employees, based on expertise (Production Engineer 1, 2018).  

During the interviews, both the R&D developers (2018) and the Production engineers (2018), 

as well as the R&D Manager (2018) agreed that there should be a more general method that, 

with some changes, will apply to all development projects so the company can reduce 

production costs. There should not be such a big difference as it is now between the products 

and how there are developed (Production Manager, 2018).  
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According to Production engineer 1 (2018), a strict development method is what is needed and 

if something arose that is outside the scope of the method, this should be discussed with the 

project manager and documented thoroughly. The model should be used as a guideline to 

accomplish the best results possible but not be inhibitory in the development process. Following 

the model may take longer but would result in a better-quality product (Production Engineer 1, 

2018).  

The production department also brought up the difficulty of dealing with biological products. 

The company wants to manufacture the best products possible, but one has to decide what is 

good enough. Because of the biological products, there will always be a deviance of product 

quality (Production Engineer 2, 2018). As of now, some of the products perform so poorly that 

they are discarded, they even have cases where every other batch gets a passable result 

(Production Engineer 1, 2018).  

All the employees in the Production department agree that it is better to take more time during 

development to make a better product from the start. It is not worth the chance of introducing 

a product which will be recalled from the market (Production Engineer 1/2, 2018). The 

Company has some horrific examples of products which have suffered from this and this 

affected every department (R&D Manager, 2018). It is mostly an issue of product quality which 

comes from the designing of the product in the R&D department (Production Engineer 1, 2018). 

What production does is to apply what R&D has developed on a larger scale, and a product 

designed for the production does significantly reduce the work-load (Production Engineer 1, 

2018). There are always big differences in producing 10 ml compared to 3 liters of the same 

substance and some products have not been able to be produced on such a large scale as the 

recipe is not scalable (Production Engineer 2, 2018). The products have to be rebuilt to make 

them manufacturable on a large scale (Production Engineer 2, 2018). 

The time aspect of having a good product from the beginning should be compared to having 

some products being recalled and in need of rework (R&D Developer 2, 2018). A review of the 

process is needed to reduce the chances of the product returning to R&D for rework. A 

calculation to display how much time the Production can spend on reworking a poorly designed 

product would be desirable (Production Engineer 1, 2018). 

The product is handed over to the Production department when a validation batch is produced 

for the first time and if the product is of good quality, it goes out to customers. The product is 

completely handed over to production at that stage in the development (Production Engineer 1, 
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2018). The product is made as a prototype, but yet it is sold to customers (Production Engineer 

2, 2018). Some components are done by hand in R&D and by machine in production and 

according to the policy, there should be three test batches before the validation batch (R&D 

Developer 2, 2018). Much of the work is done on a case by case basis based on what is usually 

done and this is not documented anywhere (Production Engineer 1, 2018). There is a checklist 

for each milestone in the project, which everyone should have done before a set time in the 

project but certain points in the checklist might not apply in all cases, so then those points are 

skipped to keep some structure (R&D Manager, 2018). 

4.1.3. According to a non-participation observation of a meeting 

The meeting was about milestone 4, the Launch phase of the development process, of a new 

product being developed at The Company. The participants of the meeting where R&D 

developer, Production Manager, two Production engineers, Quality Controller, R&D Manager 

and Marketing representative. The meeting was set up as a presentation by the Project 

Manager who is also a R&D developer of the new product. It was apparent from the questions 

that came up during the presentation that there were some departments that were clueless 

about what other departments were working on. An example of this was the project group 

who was wondering how the market demand is for this type of product. 

The meeting started with a quick run through of the material used in the previous phases with 

the official launch date of the product set and surpassed. Marked in progress was to get the 

product in stock for future sales. The Project manager continues to go through from 

department to department showing if they have any residual allocations to complete. It was 

mostly focused on the documentation aspects of the development process since it is a rather 

late phase of the project. Several departments had SOP: s to construct or alter, some more 

important than others, such as the general development process SOP. The project manager 

had marked the documents and other activities which were missing in red in the presentation. 

The presentation also showed allocation the responsibility of each document and activity to 

each department. When revising the QC departments allocations some questions arose which 

product testing methods to use since the testing SOP for the said product does not exist. The 

revising of the Raw Material activities the question arose whether the transfer of raw material 

and its accompanying documentation is conducted, it also spurred on the same discussion in 

other departments is the correct documentation had been created and successfully transferred.  

External and internal validation to investigate homogeneity of the plates 3 different batches 

and the test looks good. There has also been reproducibility test conducted at different 



33 

 

laboratories around Europe. The proper documentation is however not finished yet. The 

performance of the product was questioned since there were some abnormalities in the 

composition of a component which was to be evaluated at this stage. The activities allocated 

to the departments did not get a formal completion date, it was said that the activities should 

be completed until the next follow up meeting in “the end of May”. 

Throughout the meeting, there was no secretary to create a meeting protocol, each department 

was responsible for their own actions and wrote down in their separate notepads. These 

notations were mostly the activities they themselves were responsible for.   
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4.2. Previous product development processes 

Throughout the examined empirical data, the company uses a some-what standardized template 

for their meetings protocols. The template covers the following headings: 

• Type of meeting. 

• Documentation 

• Decisions made. 

The protocols do however differ in quality concerning the more detailed structure, but the gist 

of the protocol states: 

• The decision-points conducted at the former meeting. 

o Decisions that were appointed to one individual or department to conduct are 

presented if finished.  

• The current situation of the project. 

• Additional info. 

• Appointing departments tasks brought at the meeting to be solved for the upcoming 

meeting. 

• Next meeting planned. 

• Marketing commitments. 

• Production commitments. 

• Raw material commitments. 

• Lastly, Quality Control commitments. 

Some of these protocols are so called KG or PG protocols which display the gate/milestone 

decisions for the continuance of the product development process. The usage of these two is 

hard to track. Some development processes utilize both types of gates/milestones and some only 

have the KG variant. The majority of the gates do not display any acceptance criteria, those 

who have it, limit it to criteria concerning test-data. 

The received documents are however all structured after another process flow chart. Pre-study 

phase, Optimization phase, Product transfer, End phase and Admin. However, the 

documentation that would normally be appointed to one of the phases, might reside in the more 

all-encompassing Admin file, without any connection to the development phases. Empirical 

findings from the document review of three of the company’s previous products will be 

presented. These are the products African Swine Fever, Classical Swine Fewer and Salmonella. 
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4.2.1. African Swine fever 

The received documentation regarding the development of the product African Swine Fever 

(ASF) is somewhat organized after the 4 different stages that the development process goes 

through, which makes it easier to find the right information. However, the documentation is 

despite this generally perceived as unstructured. For example, the ASF development process 

uses the gates called KG. The documentation of these gates is hidden deep within the many 

folders, not alongside the other meeting protocols organized after each phase. 

Pre-study phase. 

The pre-study phase protocols describe that the ASF product had been developed in previous 

years, but any further development had been put on hold. The process has since then been 

restarted from the prototype stage meaning that a suggested product design already exists. So, 

the process had already conducted R&D Assay Development and run test-runs in the high 

production environment. The test has also been sent to an external party for validation.  

Due to constrains of accessing enough raw material and the time constraint of disrupting day-

to-day operations the test-runs in the production was limited to 100 plates. The time frame was 

said to be extra troublesome and because of this the production run was pushed forward.  

The participants in the pre-project phase protocols are not stated, but the protocol was 

communicated to representatives of the Production, R&D, Raw Materials and Market 

departments. 

KG1, Gate/Milestone 

The first gate discusses what has been accomplished so far, and also the problems that have 

come up during the Pre-study phase. One problem that was raised was troubles from one 

prototype showing insufficient durability over time. The problem was documented and said to 

be further investigated at a later stage. Another problem was that the plate model was changed 

and to pre-dilute one of the components, to make the customers preparations shorter and more 

efficient.  

The product was moved through towards the next phase with the following comments 

• After a market evaluation the product was perceived to be highly in demand. 

• The prototype product performed well in testing, which means that there are no 

problems concerning the product design. 

• The product deviations from the company standards are documented. 
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The attendants of the meetings were representatives from R&D, Production and Marketing. 

Optimization phase 

Production of kit batches was ongoing and checklists for the optimization and transfer phase 

were displayed. Changes in the composition of the kit were conducted, change in concentration 

of a component was shown but not who made the decision. 

The market was pressing for the kit to be released to countries affected by ASF outbreak. The 

plates were manufactured to be tested and put together to a kit by R&D personnel. Alongside 

this decision there were documented changes in the disposition and usage of other types of 

plates. For the future, the plan was to construct a time-schedule for the production ramp-up 

activities. 

The creation of a time plan for the production ramp-up was however not deemed be useful. All 

that the Production unit needed was the manufacturing method. Production unit states that the 

general time-plan could be hard to follow since a lot of day-to-day production is scheduled 

during the time of implementation. The production was delayed by a few weeks because of this. 

However, the general time plan could not be found in the received documentation. 

A risk analysis was conducted during this phase and the data showed that the investigated risk-

aspects were mostly to do with the external supplier and market deviations. The plan did show 

one risk related to quality and the risk of pushing past the time-frame.  

Checklist for the optimization phase display the activities (Table 3), which department is 

responsible and the status of the activity. In this checklist, there were 32 activities planned and 

assigned to the appropriate department. One thing to notice is that the activity called “Basis for 

large-scale production” is managed solely by the R&D department. Other R&D assigned 

activities range from optimization, prototype generation and research possibilities of scalability. 

Of the 32 activities, 18 was marked as ok, others were assigned to another department, marked 

as ongoing, partly ok or left blank (marked as missing by authors). 

The checklist and its assignment of departments shows clearly that there is little to none 

collaboration between the departments at the company during these activities.  
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Table 3. Activity Checklist Optimization Phase ASF 

Activity Checklist Optimization Phase ASF 

Activity Responsible Status 

Project kick-off meeting R&D Ok 

Compile Project plan R&D Missing 

Validation plan R&D Partly ok 

Optimize and construct prototype R&D Ok 

 Choice of raw material and 

 components 

R&D Ok 

 External manufacturing 

 Cooperation 

R&D Ok 

 Ramp-up possibilities R&D Ok 

 Test of reference products R&D Ok 

 Durability data R&D Ongoing 

 Evaluate Production material R&D Partly ok 

External production agreement R&D Ok 

Start product file R&D Missing 

Basis for manual and label  R&D Ok 

Plan for Register and market demands MG Ongoing 

Royalty agreement Mancom Ok 

Prepare article number  TG Missing 

Decide on product name MG/R&D Ok 

Basis for high-volume manufacturing R&D Ok 

 Recipe for components R&D Ok 

 Methods for control and 

 acceptance criteria 

R&D Ok 

 Manufacturing methods TG R&D Ok 

 Manufacturing methods R&R R&D Ok 

 Description of critical steps R&D Ok 

Complete English manual MG Ongoing 

Raw material plan R&D/R&R Missing 

Secure suppliers R&D Ok 

Launch plan MG Missing 

Product specification after optimization R&D Ok 

Sales prognosis MG Missing 

Draft analysis of cost TG Ok 

Report Optimization phase R&D Missing 

Benchmarking R&D/MG Missing 
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KG2, Gate/Milestone 

The product experiences some inconsistent results when using older test-readers. The protocol 

acknowledged the trouble but awaited any complaints from customers before taking action. 

The gate KG2 was approved with the following comments: 

• That the product has to be tested on pigs that have other diseases as well, so that the 

product still performs as intended.  

• The number of plates was not sufficient for customer usage if the results prove to be 

doubtful, no decision taken on what action to take. 

Despite this discrepancy, the developed prototype was approved and moved on to the next stage 

in the development process.  

Transfer phase 

The protocols showed at first an activity plan in the form of a Gantt Schedule created by the 

Project Manager in order to follow the activities within the project. The activity plan during this 

transfer phase was as follows in Table 4: 

Table 4. Activity Plan Transfer Phase ASF 

Activity Plan Transfer Phase ASF 

R&D Production 

Contract ready Ordering necessary material 

Methods for QC, R&R, Production Pricing raw material 

Specifications R&R Manufacturing deviations report 

Specifications QC Name of components 

Plan for Stability-studies QC Review stock 

Raw Material to R&R Approved packing method 

Verification Batch 1, external Production of components 

Verification Batch 1, internal  

Real time stability study batch 1  

Accelerated stability batch 1  

Preliminary product file ready  

Registration  

KG2  

Production report 
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The activities were clearly scheduled after the week they were planned to be finished. The 

activity plan was concluded with a production report of “everything ready for manufacturing”. 

What could be extracted was that the start of production was delayed due to a shortage of 

supplies and a delay in the creation of appropriate methods, which according to the plan was 

the responsibility of the production department to acquire on time. 

Another detailed activity checklist was, as the previous phases, also constructed in this phase 

with different activities compared to the initial one (Table 5). The list includes 28 activities, the 

department responsible for it and its status. Only 6 of the 28 activities was marked ok, others 

were assigned to other departments for completion, marked as preliminary ok or just left blank 

(marked as missing by authors). 

Table 5. Activity Checklist Transfer Phase ASF 

Activity Checklist Transfer Phase ASF 

Activity Responsible Status 

Wanted time for product in warehouse Mancom Ok 

Plan for transfer Project group Missing 

Review of methods R&D/TG/R&D Ongoing 

Project manager presence at critical steps Project group Missing 

Confirmation of sales prognosis MG Missing 

Look over agreement with external partners R&D Ok 

Range for raw material R&D/R&R Ongoing 

Price for raw material TG Ok 

Specifications of raw material R&D/R&R/QC Ok 

Specifications for quality testing R&D/QC Preliminary ok 

Schedule for testing durability R&D/QC Ok 

Deviations reported at manufacturing TG Missing 

Deviations reported at QC-testing QC Missing 

Raw material handed over from R&D R&R Missing 

Batch 1 verified R&D Missing 

Accelerated durability-test R&D Missing 

Component name to company standard TG/MG Missing 

Product Certificate of function QC Missing 

Final Launch plan MG Missing 

Royalty agreements Mancom Ok 

Reconciliation sales-prognosis MG Missing 

Warehouse availability TG Missing 

Updated product-file R&D Missing 
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Plan for registration MG Missing 

Approved packing method TG Missing 

Manuals and labels approved TG Missing 

Transfer-report (PG1) R&D Missing 

Launch decision Mancom Missing 

 

The checklist states that a PG document was assigned to the R&D department for creation, but 

as the checklist states, the PG document was not created and marked as missing. After a review 

documentation, the authors could see that no type (PG and KG) of gate/milestone was used in 

this phase. The attendants of the meetings were representatives from R&D, Production and 

Marketing. 

End phase 

As the previous phase, an activity planning list was created to monitor and reads as follows in 

Table 6: 

Table 6. Activity Plan End Phase ASF 

Activity Plan End-Phase ASF 

R&D Production 

Acceptance criteria revised Stock situation 

Transfer of material  Produce batch 2 and 3 

Finalize product file Missing 

Compile data from batch 2 and 3 Missing 

Complete methods Missing 

Extra validation or not? Missing 

Secure raw material 2-3 years Missing 

Shelf life raw material Missing 

Final report Missing 

 

The activity plan does provide the general activities for the end phase, but it does not display 

the schedule for the activities as the previous activity plan. There were questions in the activity 

plan whether one activity was needed or not. 

Alongside the Activity plan, an activity checklist was created with 14 activities, all of which 

have in some manner been touched upon (Table 7). The end phase checklist also includes 

learnings from this process to use in future development processes. 
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Table 7. Activity Checklist End Phase ASF 

Activity Checklist End Phase ASF 

Activity Status 

Suggestions for improvements for upcoming projects 

Criteria for acceptance lookover Yes 

Launch follow up Product variant removed form market due to 

poor quality 

Inventory of raw material Yes 

Raw material transferred and training complete Yes 

Update product file Yes, report added 

Compile data from batch 2 and 3 Yes 

Complete methods Yes 

Uniformity of acceptance-criteria for Raw Material Acceptance-criteria exists. 

Deviations in production Product care has been run due to poor durability 

Raw material stock, 2-3 years Yes, order after demand 

Raw material Stability  Supplier: unclear how long durability dissolved 

raw material has, study is eventually needed. 

Reproducibility 3 batches Yes 

Secure suppliers and other agreements Yes 

End phase report Yes 

 

As one of the activities on the checklist suggests, there was some deviation in the manufacturing 

process. One of the formats of the ASF was removed from the market due to bad quality. The 

problems faced were plates displaying bad durability and has thus been moved into a product 

care program. Therefore, the development process has been closed. 

4.2.2. Classical Swine fever 

The meetings protocols of the Classical Swine Fever (CSF) data are vastly different from those 

presented in the ASF case. These protocols show data of decisions regarding other development 

processes such as action lists and milestone decision. 

The production material is compiled of the product composition. There are no indications 

regarding any more specific manufacturing methods. It seems that the development of the CSF 

was guided by the set timeline/checklist as follows in Table 8;  
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Table 8. Development timeline CSF 

Development timeline CSF 

Activity Status 

Establish prototype Ok 

Plates – optimize w-46 

MILESTONE 2 - w-47 

Bench-marking: Ok 

Initial External validation                                   November 

MILESTONE 3 

Second External validation Q1-14 

Third validation ? 

Large scale production plates and evaluation Nov/Dec 

Stability studies December 

Preparation of kits Q1-14 

MILESTONE 4 

Launch Q1-14 

 

The timeline/checklist gives a generally good perception of the development process, and the 

activities compiled within it. The timeline does not appear to be complete, even though the 

product has been launched.  

Pre-project phase 

The documents that are compiled under the pre-project folders are only composed of data that 

validates the tests of the products from several external organs.  

There is a report that acknowledges the pre-project phase which describes the composition of 

the kit, how that composition is to be made using different streams of raw materials which 

results in a technical evaluation of the product. There are no data on decisions being made or 

participants being present. 

Development phase 

The development phase also displays test results of the stability, validation and several other 

product specific tests. Once again, no protocols or documentation of meetings of decisions 

taken. 

Transfer phase 

Several tests, benchmarking and performance reviews performed but without administrative 

data. 
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End phase/Post-launch 

The post-launch phase does not provide a solid amount of usable data. It shows that there was 

some trouble with product stability, but no other meeting protocols were found that display the 

decisions that were taken. The post-launch did, however, present an “end phase” checklist (see 

Table 9), which shows that many of the activities are not yet completed, nor have been assigned 

to any department for completion and have been marked as missing by the authors in the table 

below. 

Table 9. Activity Checklist End Phase CSF 

Activity Checklist End Phase CSF 

Activity Status 

Suggestions for improvements for upcoming projects 

Criteria for acceptance lookover Missing 

Launch follow up Product variant removed form market due to 

poor quality 

Inventory of raw material Yes, with assigned persons 

Raw material transferred and training complete Missing 

Update product file Missing 

Compile data from batch 2 and 3 Some studies remain, QC has info regarding 

which. 

Complete methods Missing 

Uniformity of acceptance-criteria for Raw Material Acceptance-criteria exists. 

Deviations in production Missing 

Raw material stock, 2-3 years No 

Raw material Stability  Missing 

Reproducibility 3 batches Missing 

Secure suppliers and other agreements Yes 

End phase report Missing 

 

Generally, the documentation is difficult to follow, which makes it extremely difficult to extract 

the wanted documentation for analysis. 

4.2.3. Salmonella 

The received documentation regarding the development of the product Salmonella is somewhat 

similar to ASF documentation.  The product is organized according to the 4 different stages that 

the development process goes through, which makes it easier to find the right information. Also, 

like ASF, the documentation is generally perceived as unstructured which makes the task of 
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finding and extracting important data a challenge. The number of documents and folders on the 

Salmonella product is substantially larger than the other product examples. The documentation 

is scattered within the many folders, not organized after each phase as in the other product 

documentation. It makes it hard to see which documents belong to each phase. Every document 

is for the most part thrown in the main folder with no other organizational structure. The 

subcategories that do exist do not contain the proper information and related documents can be 

found into the main folder. This makes the documentation even harder to overview compared 

to the documentation on the other products.  

Pre-study phase. 

The pre-study phase protocols describe that the Salmonella product had been developed and 

that the proof of principle was approved. The product is described as robust with a good 

detection ability of the selection of both positive and negative populations of serum samples. 

The participants in the pre-project phase protocols were not stated, but the protocol was 

communicated to representatives of the Production, R&D, Raw Materials and Market 

departments. 

KG1, Gate/Milestone 

The first gate meeting discusses what has been accomplished so far, and also the problems that 

have come up during the Pre-study phase and states that the product has been approved for 

production of 80-100 plates. The protocol shows that there are two alternative components and 

both of them has to be tested, but the protocol also shows that other components can be hard to 

come by and must be tested. Recipes including product specifications must be handed over to 

TG before scaling up in production and the checklist for the continuation of the project was also 

discussed. The project was approved to pass the gate and continue to the optimization phase. 

The attendants of the meetings were representatives from R&D, Production and Marketing. 

Optimization phase 

Production of kit batches was ongoing and checklists for the optimization, transfer phase and 

end phase were displayed. Alongside this decision there were documented changes in the 

disposition and usage of other types of plates. For the future, the plan is to construct a time-

schedule for the production ramp-up activities.  

Data from the external validation has been received. Checklist for the optimization phase 

displays the activities, which department is responsible and the status of the activity. Five of 
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the points on the checklists have still not been completed on schedule. A new project supervisor 

is appointed. The meeting protocols give an overview of what has been done during the phase. 

A risk analysis was not conducted during this phase. The checklist and its assignment of 

departments shows clearly that there is little to none collaboration between the departments at 

the company during these activities. The optimization phase is not going according to the time 

schedule. The attendants of the meetings were representatives from R&D, Production and 

Marketing. 

KG2, Gate/Milestone 

Upon examining the documentation, the authors found that there was no information of this 

gate being approved for further development as there are still activities that have not been 

completed, see Table 10. 

Table 10. Activity Checklist Optimization Phase Salmonella 

Activity Checklist Optimization Phase Salmonella 

Activity Responsible Status 

Compile Project plan R&D Exists 

Validation plan MG Ok 

Optimize and construct prototype R&D Ok 

Choice of raw material and components R&D/R&R Ok 

Sales analysis and revenue-stream MG Ok 

Ramp-up possibilities R&D Ok 

Test of reference products R&D Ok 

Durability data R&D Ok 

Evaluate Production material R&D Ok 

External production agreement R&D/R&R Ok 

Start product file R&D Part Ok 

Basis for manual and label  R&D Missing 

Plan for Register and market demands MG Missing 

Prepare article number  TG Missing 

Recipe for components R&D Ok 

Methods for control and  acceptance criteria R&D Ok 

Manufacturing methods TG TG Missing 

Secure suppliers R&D Ok 

Launch plan MG Ok 

Report Optimization phase R&D Ok 

Benchmarking R&D/MG Planned 
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Transfer phase 

Rest activities from KG2 are still not completed. The developed prototype was approved and 

moved on to the next stage in the process. PG have a good amount of stock and have no 

problems in production and PG have been approved to take over the production. A detailed 

checklist was constructed as the previous optimization-phase, see Table 11. The checklist states, 

a PG document or Production Review document was assigned to the R&D department for 

creation, but as far as the documentation stretches, one was not constructed. The attendants of 

the meetings were representatives from R&D, Production and Marketing. 

Table 11. Activity Checklist Transfer Phase Salmonella 

Activity Checklist transfer phase Salmonella 

Activity Responsible Status 

Wanted time for product in warehouse  Ok 

Plan for transfer  Ok 

Review of methods  Ok 

Confirmation of sales prognosis MG Missing 

Look over agreement with external partners  Ok 

Range for raw material R&R Ok 

Price for raw material  Ok 

Specifications of raw material R&D/R&R Ongoing 

Specifications for quality testing  Ok 

Schedule for testing durability R&D/QC Ongoing 

Raw material handed over from R&D  Ok 

Batch 1 verified  Ok 

Accelerated durability-test  Check up 

Component name to company standard  Ok 

Product Certificate of function  Ok 

Final Launch plan  Part Ok 

Warehouse availability  Ok 

Updated product-file  Ongoing 

Plan for registration  Missing 

Approved packing method  Missing 

Manuals and labels approved  Ok 

Transfer-report (PG1)  Missing 

Launch decision  Ok 
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KG3, Gate/Milestone 

Gate 3 has been approved even though there are still rest activities from gate 2 as seen in Table 

11 under the previous Transfer phase. 

End phase 

There is no documentation of the checklist activities from phase 2 and 4 having been completed 

as there is no checklist where it states that all the activities are approved. From the end-phase 

checklist (Table 12), you can see that even activities from the transfer phase are ongoing or 

uncompleted even though this gate has already been approved at this stage in the project. There 

are no mentions of these transfer phase rest activities in the meeting protocols. There is a final 

report where some activities are either done or currently being dealt with.  

Table 12. Activity Checklist End phase Salmonella 

Activity Checklist End-phase Salmonella 

Activity Responsible Status 

Rest-activities: Optimization phase 

Article numbers  Ok 

Completion of Methods  Ok 

Rest-activities: Transfer-phase 

Confirmation of sales prognosis MG Ok 

Specification of raw material R&R Ok 

Final Launch plan MG Ongoing 

Updated product-file R&D Ongoing 

Plan for Registration MG Missing 

Approved packing method TG Ok 

Transfer report R&D Missing 

End-phase checklist 

Suggestions for improvements for upcoming 

projects 

Project group Missing 

Criteria for acceptance lookover R&D/QC Ok 

Launch follow up MG Follow up in December due to 

product performance 

Inventory of raw material TG Ok 

Raw material transferred and training complete R&D Ok 

Follow up on project plan Project group Ok 

Update product file R&D/MG Ok 

Compile data from batch 2 and 3 R&D Ok 
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Complete methods R&D/TG/QC/R&R Ok 

Uniformity of acceptance-criteria for Raw 

Material 

R&D/TG/QC/R&R Ok 

Deviations in production TG Missing 

Raw material stock, 2-3 years R&R/R&D Ok 

Raw material Stability  R&D/R&R Ok, prolonged if possible 

Secure suppliers and other agreements MG Missing 

End phase report Project Group Missing 

 

  



49 

 

5. Analysis 

In this chapter the empirical data collected through interviews, observation and documentation 

are analyzed through the lens of the theoretical framework.  

The transfer phase that is displayed in the SOP commences at the so-called Production 

activities, despite the clear indication from documentation that a prototype is constructed and 

validated in the production facilities during the prior development activity. This is one and the 

foremost reason behind why the technology transfer has not functioned as intended. As the 

theory suggest, the research regarding a successful transfer relies on looking into the prior 

development phases, rather than solely focusing on the Production phase, to optimize the 

product design for the implementation into Production. Thus, the transfer phase in the 

company’s SOP should bridge from the Assay development to Production activities, and not 

commence at the Production activities. 

The incorrect utilization of project management methods 

When discussing the current development process from documentation and interviews, there 

are clear similarities between The Company’s current development process and a simplified 

stage-gate model. The company utilizes process stages that cover the development process from 

initial idea to post-launch activities. Each phase end and subsequent start is marked by the stage-

gate model's gates/milestones, working as a gate to eliminate unfinished products moving along 

the process steps. The person who decides what goes through these gates/milestones is the 

ManCom. Where the more generic development process described in the theory chapter 

included 3 steps of process development, the company’s process is more detailed and most 

notably, does not acknowledge a distinct manufacturing phase. The manufacturing of the 

product is only displayed as an activity which, according to Figure 2, is located within both the 

Transfer to Production phase and Launch phase. Being only a single activity, which marks the 

actual manufacturing, points towards that the production does not obtain the high level of focus 

as it should perhaps have. This could be due to the understated importance the production has 

in the development process. Each of these phases and subsequent activities describes the 

process with the inputs, deliverables and responsible departments. To be noted is that the 

verification of the first high volume product is, according to the SOP and observations, 

conducted in the Launch phase, which can be interpreted to be quite late in the development 

process (ASF verification does not, according to the activity checklist, exists). As the 

observation states, the product in question does had some documents to still be transferred and 

troubles with component dilutions which means that poor product designs could slip through 



50 

 

the identification net that is the gates/milestones and possibly cost the company a lot of money 

in reworks. 

From a stage-gate perspective, the existing process does not utilize the gates/milestones 

appropriately as the company frequently lets projects pass gates without completing the 

required activities to the preceding stage such as the incomplete documentation from the 

observation. The gates are supposed to be used to reduce risks for problems moving along the 

process-chain undetected and popping up at a later stage, which happened with the ASF market 

withdrawal. If the gate had been followed, the quality issues should have been flagged at the 

gate and been addressed, thus avoiding the problem and reducing the time spent backtracking 

the problem. The milestones can also be used to get a good understanding of the time aspects 

of the process. They provide something to plan against, thus providing an estimated time frame 

for when the phases and activities are to be conducted. The milestones also lets the next 

phase/activity commence planning to get a running start as the theory suggests. This is however 

a violation of the principals of the Stage-gate model as one of the most important benefits relies 

on not being able to jump past a gate unless all the previous work has been completed in a 

sufficient manner. But the flexible planning benefits it provides the company is of higher 

importance than meticulously following the stage gate model. The importance is that the 

planning and nothing else is commenced before the gate decision. 

Insufficient collaboration between departments 

Analyzing the phases and activities within the general process structure, the theory suggests 

that interdepartmental collaboration, communication and goal compatibility between R&D and 

Production is of vital importance for a successful transfer. (Hiyama, 2003; Nihtilä, 1999; 

Gerwin and Susman, 1996; Ginn and Rubenstein, 1986; Vasconcellos, 1994; Perry, 2010; Gray, 

1985; Souder and Padmanabhan, 1989; Dean and Susman, 1989; Dogra, Garg and Jatav, 2013). 

From the documentation and interviews, there are few indications that this cooperation is 

present in the current process. The documentation shows that the activities generally have a 

single department responsible for an activity but in the Salmonella and ASF case, there are 

several activities in the transfer phase which at least show the shared responsibility between the 

departments. During the Assay development phase, the SOP states that the R&D department 

are supposed to have continuous contact with the production department to make optimizations 

for the implementation. The documentation and interviews imply that the current SOP is 

somewhat followed during the transfer phase but not being followed in all phases, as the “over 

the wall” tendencies would be nonexistent and the unproduceable product designs would be 
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minimized. The interviews stated that the collaboration does exists “sometimes” but the 

meeting protocols indicate that there is a project team in place, but not an integrator. From the 

observation, the authors could see that the PM seems to find residual activities in other 

departments without the active collaboration with the department itself. The Company does not 

explicitly create a project group according to the documentation and interviews, but as the 

meeting protocols and the observation show, representatives from each affected department are 

participating in a project group like state. Choosing to not use an integrator might be due to the 

received critique, regarding its bias nature, from the theories. The production team does 

however not seem to be a permanent part of the development phase because they aren’t always 

represented at the meeting protocols, but acts more as consultants to make more of the product 

that has already been developed by R&D. The interdepartmental collaboration will also 

enlighten the next theory of goal compatibility aspects in the lime light.  

The gap between goals 

Analyzing the goal compatibility there are clear aggregators to the “over the wall” syndrome 

that the company has faced. As mentioned before, the development process is heavily reliant 

on collaboration between the different stakeholders, which is an important advocate for the goal 

compatibility. As of now, the R&D department has the sole purpose of developing and passing 

on product designs for manufacturing whilst the Production department has the goals of 

manufacturing said product with good quality and in higher numbers. The gap in goals implies 

that the product design is no suitably developed for high quantity manufacturing and this 

together with the non-functioning gates leads to poor products. This goal incompatibility can 

be depicted from the interviews as well, as workers see the activities as department specific. 

For example, within the production department there is a view that quality issues are more the 

responsibility of the R&D department. This focus from each department on their own activities 

and goals, and not the project as a whole can be seen in the meeting observation as well. Ginn 

and Rubenstein’s (1986) study confirms that severe turbulence and conflicts tend to arise at the 

interface between departments because of goal incompatibilities. Ginn and Rubenstein (1986) 

propose to overcome this barrier by an application of superordinate goals through project teams 

which steer the two departments collectively and power exercises from managers. Vasconcellos 

(1994) research states that one can reduce this barrier by applying a so-called a design 

technology plan, which makes the involvement, of the two departments the key aspect of the 

development process which could be achieved with the collective collaboration in for example 

a development group. He also states that departments with more blurred boundaries generally 
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tend to fare better with the goal compatibility. To create these blurred boundaries between 

departments, he suggests decentralizing the R&D function and to create a job rotation which 

creates a higher goal compatibility. These theories are not to be seen to a large extent in the 

empirical findings that has been made. The departments have very clear boundaries with clear 

responsibilities for the activities in the development process and no clear creation of a project 

group with superordinate goals. But gaining a high level of goal compatibility also spurs on the 

vital communication between the departments which in turn increases the success-rate of the 

transfer process (Maiale, 2001). 

The lack of communication and documentation 

Examining documentation for the previous products you can find a lot of information on the 

communication and the documentation of the projects. Viewing the information from the 

communication and documentation theories there is a lot of improvements that can be made to 

make the technology transfer work better and more smoothly. There is documentation regarding 

the product specification (recipes etc.) but the creation of the new manufacturing SOP, which 

is supposed to be created in the Launch phase according to the development SOP, is not be 

found in the empirical documentation. Perry, (2010) states that the need is for a robust 

information exchange, providing the receiving party with all information that is relevant to the 

process. There is however, no evidence of this exchange in the documentation. It is possible 

that this information is communicated to the departments, as this is stated in the SOP and 

meeting protocols but there is no hard evidence of this in the interviews. As the observation 

shows, the question whether the product is demanded by the market comes up from the project 

group, which points towards a lack of communication since the market research is conducted 

in the earlies of phases. The observation did not produce a meeting protocol regarding the 

decisions taken or responsibilities allocated which could be proven troublesome if the decisions 

has to be backtracked in the future. The documentation that revolves around the communication 

is important for the success of the transfer, as this goes hand in hand. The meeting observation 

shows that there is no appointed secretary and therefore there is a risk that the meeting protocol 

is missing important information of what was discussed during the meeting. A successful 

development process relies on the principle of everything that is communicated is documented.  

What can be clearly seen is the focus on activity checklists in the documentation from the 

previous products, however, no checklist was present in the observation. It seems that the 

development process revolves around these checklists to keep track and plan the development 

processes. The checklists do describe that several of the theoretically wanted documents are, 
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such as product specifications, at least planned to be constructed. But as far as can be seen in 

for example the CSF case, the documentation has been substandard and the other cases display 

created checklists which haven’t been used, which has left several important activities missing. 

This combined with the poorly managed gates, contributes to the problems faced. The 

documentation must cover Master formula, Master packing card, development reports, product 

specifications and most importantly the transfer plan and report. The documentation is as stated 

in the method chapter unstructured, which made it troublesome to extract the appropriate data, 

and since the phases generates a large amount of documentation of varying kind. What is 

important is to construct the right documents at the appropriate stage and that they are 

transferred alongside the development process. This is especially important in the when a 

product moves from Development to the Manufacturing. 

The lack of a transfer plan 

The activity checklist and plans are in general comprehensive, but the descriptions of said 

activities are not, making it hard to plan which representation the project needs from the 

departments and how long time each activity needs. The documented activity plan from the 

ASF product during the transfer phase and the CSF project plan show clear scheduling of the 

activities, but the consistency of said documents varies, for example the ASF end phase does 

not include the scheduling of the activities, only the acknowledgments. The observation showed 

that there was a general launch date set and surpassed, but did not connect into a general project 

plan of any sort. 

Looking at the literature on transfer plan there are a lot of points that could be incorporated into 

their process. Hiyama (2003) states that it is the transferring party’s (R&D) responsibility to 

prepare a transfer plan, to train the transferred party and to reach an agreement on its contents 

with the transferred party (Production). The R&D does acknowledge the training of the 

Production by R&D, but it has not been showed in the documentation nor in the interviews.  As 

stated before, to be able to plan the processes as soon as a week or two after the R&D begins 

its product design work is something that goes against the strict realms of the Stage-gate model, 

but being able to plan in a more detailed manner in advance provides a clear heads-up and 

reduce the paralyzing activities in the high-volume production (Dean and Susman, 1989). A 

transfer plan should describe the items and contents of what is to be transferred, detailed 

procedures and schedule. When reviewing the documentation from the previous projects, 

production should not begin to work with the processes until the product designs were released. 

Even the SOP does not include the creation of transfer plan documentation. With the suggested 
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method the units finish almost simultaneously, enabling the product to get a running start. This 

is especially critical for smaller companies and traditional technology companies who need the 

speed. It is the R&D department’s responsibility to prepare a transfer plan and to reach an 

agreement on its contents with the Production department. When looking at the documentation 

it is mainly constructed by the R&D department because they are already hold responsibility 

for the majority of the activities in the product design phases. A well-functioning transfer plan 

should also be backed up by the creation of acceptance criteria for the completion of a phase 

and rationales for the acceptance criteria should be clearly described which it is in the Table 2 

and checklists with clear deliverables. These criteria are to be implemented in the gates to 

control that the master formula, analytical methods, packaging instructions and stability reports 

are constructed in a sufficient manor for the continuance of the process. 

There is also the approach manufacturing sign-off which is highly relevant in the company’s 

case. This means that the transfer has not ended until the product meets its specifications 

regardless of batch size and is being sold to customers at a profit. This is an approach which 

have not been seen in previous cases but could ease the goal compatibility and hinder unfinished 

product designs from being introduced onto the market which, from the interviews is highly 

recognizable.  With manufacturing sign-off in place it is unlikely that an un-producible or barely 

producible design will reach the factory floor.  
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6. Conclusion 

In the following chapter, the focus will be to answer the research questions. This case study 

has one main research question and two sub-questions.  

The main purpose of this study is to locate and examine key aspects of successful technology 

transference in order to discover aspects that are conceivably applicable in the 

biopharmaceutical industry through a case study at The Company. The authors have performed 

a comprehensive literature review regarding the subject and discovered four key aspects of a 

successful technology transfer. Because of the gap of literature regarding the technology 

transfer in the biopharmaceutical industry, the literature presented is from many types of 

industries. Based on these key aspects and empirical data gathering at the Company, the authors 

have created a plausibly valid theoretical framework for the biopharmaceutical industry. This 

framework structures itself around the principles of stage-gate and clear development phases 

which in turn includes theories concerning goal compatibility, communication and 

documentation, transfer plan and interdepartmental collaboration. The cases at the Company 

provided empirical evidence of both differences and similarities between the theoretical 

framework and the existing development process. There were mostly similarities between the 

collaboration and project structure displaying, for example, a project group and 

interdepartmental collaboration in the meeting protocols and SOP. But, concerning the 

interviews and other theories, there is a lot to be learned. The key aspects could really aid the 

company’s development process by bridging the gap that exists in between the departments.  

With closer collaboration through a designated development project group, which eases the 

communication and leads to a higher goal compatibility between the departments. The theories 

will create a higher level of documentation with important documents being created and 

transferred on to the affected parties. And last but not least, a well-thought-out transfer plan and 

development process structure aids the project planning and project management to catch errors 

before problems start occurring. These theories will hopefully eliminate the hardship that the 

company has felt in previous transfer processes with products being reworked and/or taken off 

markets.  
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7. Discussion 

The following chapter will focus on the academic contributions of the case study. The chapter 

also includes an ethical discussion, difficulties experienced and recommended future research. 

7.1. Academic contributions 

Here the authors present academic contributions of the case study. Both theoretical and 

empirical contributions will be presented. 

7.1.1. Theoretical contributions 

The study will bring further contributions to the already existing theoretical frameworks by 

adding influences from the biopharmaceutical industry and the empirical data. Theoretically, 

there is little to none research regarding the industry area, the theory of technology transfer is 

however well researched in general. Due to the rather special biopharmaceutical industry, these 

well-researched frameworks are not considered directly applicable to said industry. The sources 

range from several different branches and fields but many of the arguments express similarities 

to of the important theories. The literature provides articles which both designs a model of how 

to conduct a transition process and also highlights the essential steps for both a successful and 

unsuccessful transfer. The further development of the theoretical framework does contribute to 

the research connected towards the biopharmaceutical industry and potentially provides a good 

basis for further research regarding the subject.  

7.1.2. Empirical contributions 

This study has contributed to the research from an empirical perspective. This case study is 

based on qualitative data collection whose empirical material can hopefully be used for further 

research in the biopharmaceutical industry as well as other industries. The empirical study 

showed similarities between biopharmaceutical technology transfer and other industries’ 

technology transfer theory. The empirical study showed that some employees are comfortable 

with the current routines and prefer to stick with old routines, even though there is a general 

willingness to change within the company. 

7.2. Practical contributions 

The findings could help the company to improve both their current SOP and their current 

technology transfer process. The authors have pointed to some areas in the company’s current 

process which could be improved using the key aspects emphasized in this study. However, no 

implementation or testing of the conclusions and assumptions of the case study has been done 

at the company. The generality of the key aspects and subsequent theoretical framework 
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emphasized in the case study, the usage of these findings is not limited to only the company 

which the case study was conducted at. Generally, this framework will perhaps spur the research 

into the field of technology transfer in the biopharmaceutical industry. The framework can work 

as a well-researched basis for additions with more intricate aspects and adaptations that 

provides even more research to reduce the “over the wall” tendencies.  

7.3. Implications for the specific company 

A central problem that the authors found through the interviews was that the SOP and its steps 

weren’t utilized at all. This meant a lot of differences between the SOP and the current 

development process according to the interviews and observations.  It made it hard to grasp the 

current workings of the company. It can become a problem for the company if they decide to 

implement the aspects highlighted in this case study into their development process. Enforcing 

usage of a method can be hard, but there are some ways in which it can be done. One way is to 

make the method of good quality, thus providing useful help to the transition-team and not 

forcing the method upon them. One reason to pitch the usage is to provide facts concerning the 

repercussions of not following the method, economical backlashes or time losses, motivating 

the usage further. To have a method does not mean that it will be applicable at all times and a 

small company must be able to adapt the method of developing and transferring products 

towards the environment it faces. The best thing about a small company is its flexibility and 

can quickly change direction in development. This is something that a detailed and strict method 

can’t encompass, and flexibility is something that is encouraged and not held back which speaks 

for the usage of a more general transfer method. 

7.4. Implementation of theoretical framework 

Should the company implement the aspects that this case study highlights, the authors believe 

that a more consistent result will be accomplished with the transfer process in future products. 

It will also ease the error finding process where a problem occurs but is not directly able to be 

backtracked. However, it will potentially lengthen the timespan of the procedure which will 

impact the employees’ already hectic schedule. It will also change some the employees’ 

conventional habits and routines which could have negative impacts.  

7.5. Recommended future research 

For further research, an important aspect would be to apply and implement the key aspects 

found in this study to the development processes of biopharmaceutical companies. This will 

bring the needed validity for the key aspects as an agitator for a successful technology transfer.   
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Pharmaceutical 
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