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Exploring the Global Patent Landscape – an information processing model 

 

Executive Summary 

The open innovation economy in the form of external technology commercialization (ETC) in 

markets for technology promotes the diffusion of existing patented technologies. However, 

companies that wishes to externally exploit existing technologies experience difficulties in 

identifying ETC opportunities in markets for technology which are constrained by a low level of 

information. Thus, there is a need for information processing tools and methods that investigate 

sources of technological information to identify companies that possess the technological 

competences of a potential licensing partner.  

 

The idea behind the research of this thesis is to develop a framework of intelligence tools and 

methods that utilize worldwide external patent data as source of information on technological 

competences that indicate ETC opportunities. Accordingly, to unlock the hidden informational 

value of the global patent landscape the author develops an information processing model. This 

model tests the ability of five different patent information methods to generate accurate patent data 

on areas of technological competences and application which can be targeted with the purpose of 

commercializing the Grundfos BioBooster technology in new markets. All of the patent information 

methods are part of a wider technology intelligence process which rests on an underlying 

technology intelligence (TI) system of internal and external search modes supported by people, 

processes and infrastructures. Thus, the research demonstrates that to produce and utilize patent 

information on ETC opportunities it is important to have access to internal experts’ technological 

information, a reliable patent database, the patent analysis tool TECHPATTERN®, and a patent and 

knowledge analyst.  

 

Overall findings of the research are that three of the five patent information methods are capable of 

identifying groups of worldwide patented inventions representing new areas of technological 

competences and application which may derive value from having access to the BioBooster 

technology. The findings indicate that the information processing model, its associated TI system, 

and the applied patent information methods offer promise as support for practitioners and scholars 

in their work on finding ways to overcome the informational constraint on markets for technology.  
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1 Introduction 

This paper develops an information processing model that utilizes external patents as source of 

information on external technology commercialization (ETC) opportunities. Companies 

increasingly formulate and implement strategies of open innovation and, as a result, more and more 

knowledge intensive collaborations on innovation across firm and industry boundaries emerge. 

Markets for technology reflect the trend towards open innovation and embrace transactions of 

technology packages (Arora, Fosfuri & Gambardella 2001, Chesbrough 2006, Chesbrough, 

Vanhaverbeke & West 2006). In the past and under the old paradigm of innovation internal 

technologies are used in the firm’s core business and commercialized in the same markets it served 

with its previous products (Chesbrough 2003). Presently more and more companies seek to 

commercialize their internal technologies in new markets through different arrangements of 

intellectual partnering (Lichtenthaler 2007). Due to critically under-informed markets for 

technology many companies experience great difficulties in finding other companies to target their 

technology packages and out-licensing efforts. Thus, open innovation in the form of external 

technology commercialization runs into a fundamental challenge of critically under-informed 

markets. This thesis seeks to address the informational constraint to markets for technology with 

technology intelligence tools and methods which facilitate the search for potential licensing 

partners. 

 

Open innovation is a phenomenon described by Chesbrough (2003) whom defines it as “a paradigm 

that assumes that firms can and should use external ideas, and internal and external paths to market, 

as the firms look to advance their technology.” Therefore, patents are not only interpreted as legal 

assets but also as intellectual profit making assets monetized through intellectual partnering in 

markets for technology (Arora, Fosfuri & Gambardella 2001, Chesbrough 2003, Rivette & Kline 

2000). U.S. Department of Justice and Federal Trade Commission (1995) defines markets for 

technology as follows: “Markets for technologies are markets for intellectual property that is 

licensed and its close substitutes – that is, the technologies or goods that are close enough 

substitutes significantly to constrain the exercise of market power with respect to the intellectual 

property that is licensed”. The rise of a new open innovation economy does, like any other strategic 

change, render some old organizational routines and capabilities obsolete and requires new ones to 

be developed (Teece 1998). Many companies lack experience in market information processing 

when searching for companies to target their out-licensing efforts. In consequence, and as addressed 

in this thesis, managers require the development of an intelligence toolbox that processes 
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information on markets for technology. Due to insufficient information processing capabilities of 

both licensees (demand side of the markets for technology) and licensors (supply side of the 

markets for technology) they have great difficulties in locating potential in-common business 

opportunities. As a result, the markets for technology are constrained by being under informed and 

therefore inefficient. For illustration of the informational constraint on the markets for technology: 

Firm X wants to enter the markets for technology as supplier. Technology Y has been developed by 

firm X who wants to sell or out-license technology Y to firm Z. Firm Z is in product markets and 

has customer groups, which firm X does not serve with its existing products. Firm Z, who may 

derive high value from access to technology Y, does not know technology Y exists. Both firm X 

and firm Z have no knowledge of the value which firm Z may derive from technology Y. 

Information is key to communication and potential business transactions between firm X and firm 

Z, but none of the companies are informed. Thus, in order to facilitate strategies of ETC; firm X 

needs to develop technology intelligence capabilities to overcome the informational constraint on 

the markets for technology. 

 

Some firms try to overcome inefficiencies of the markets for technology by relying
 

on 

intermediaries such as consulting companies and
 

internet market places (Chesbrough 2006, 

Lichtenthaler, Ernst 2008a, Lichtenthaler 2008, Danmarks Statistik & Patent- og 

Varemærkemærkestyrelsen 2008). However, innovation intermediaries are only complements rather 

than substitutes for internal
 
competences of externally leveraging technology in today’s fast 

changing markets (Lichtenthaler, Ernst 2008a, Lichtenthaler 2008). It is not necessarily a simple 

process to develop dynamic information processing and knowledge creation capabilities for making 

sense of markets (Christensen 2006, Teece, Pisano & Shuen 1997, Sinkula 1994) as well as it is a 

long, cumulative process characterized by trial and error and experimentation (Miyazaki 1994). It 

is, nevertheless, significant if one wants to commercialize technologies and build competitive 

advantage in markets for technology (Teece 1998, Lichtenthaler, Ernst 2008a, Lichtenthaler 2008, 

Lichtenthaler 2007b). Theory shows that ETC is much more complex than the commercialization of 

goods on product markets and that various constraints on the markets for technology are present and 

hindering market growth (Arora, Fosfuri & Gambardella 2001, Lichtenthaler, Ernst 2008a, 

Gambardella, Giuri & Luzzi 2007). However, the literature does not give much attention to the 

informational constraint on the markets for technology, both in terms of theory and tools by which 

to overcome the challenge of critically under informed markets. Hence, this thesis attempts to 

rectify this incompleteness by developing intelligence tools and methods to support technology 
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suppliers in overcoming the informational constraint to markets for technology. 

 

Patent documents contain important information and research results of the global technology space 

and are key to technological information (Ernst 2003, Porter & Cunningham 2004). Patent 

documents are publicly available at the internet free of charge
1
 and thus accessible for anyone being 

online. Even though the World Wide Web contains a vast amount of patent related search engines, 

databases and web pages it is as an untapped source of information in the global search for potential 

licensees (Danmarks Statistik & Patent- og Varemærkemærkestyrelsen 2008 hereafter IPR-study 

(2008)). This thesis seeks to remedy this short-coming by viewing internet based patent documents 

as an important source of information when developing intelligence on potential licensees. 

 

When acknowledging open innovation as a new strategy; one also has to account for the 

fundamental challenge of critically under informed markets for technology. Accordingly, if 

technology supplying companies are to overcome inefficiencies of the markets for technology they 

need to develop internal and dynamic intelligence capabilities that utilize patents as an important 

source of information. Research questions will be defined within this topic later on in the thesis, 

which whishes to make a contribution to the refinement of information pertaining to the markets for 

technology. In doing so, the aim is to employ intelligence tools and methods that turn seemingly 

unfriendly data and information into useful market knowledge. The process of information 

refinement is a tool to overcome the informational constraint of the markets for technology and, 

hence, to pave the way for licensees and licensors to find each other. 

 

The research question is tested in studying the performance characteristics and external market 

potential of Grundfos Biobooster Pressurized Biofilm Reactor technology that represents a fairly 

unique technology package to be out-licensed. The BioBooster technology is Grundfos’ high-

technology
2
 contribution to the area of biological wastewater treatment and is, by Grundfos, 

believed to represent a new and groundbreaking technology. It is new to Grundfos to externally 

exploit internally developed technologies (Smedegaard-Meyer 2008) and they wish to build 

information processing capabilities to meet the challenges of the markets for technology. 

                                                 

1
 Examples of free patent database resources: List of National Patent Office Databases on 

www.wipo.int/patentscope/en/search/national_databases.html,  www.google.com/patents; and 

www.freepatentsonline.com 
2
 High-technology in this connection refers to technology that involves highly advanced or specialized systems or 

devices. 
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2 Theories & Tools for Conceptualizing the Research Question 

Though ETC is not a new phenomenon in practice (Arora, Fosfuri & Gambardella 2001, 

Chesbrough 2003) many firms have neglected or postponed the opportunities of pursuing out-

licensing transactions (Chesbrough 2003, Rivette & Kline 2000). Further, ETC has received only 

little theoretical attention in terms of the pre-transactional process of identifying potential licensing 

partners in the inefficient markets for technology (Lichtenthaler 2005). Accordingly, the theoretical 

framework of the project that contextualizes the research question deals with open innovation in 

terms of ETC, the markets for technology, technology intelligence methods and tools, and patents 

as source of information. In order to produce a clear-cut and focused presentation of the conceptual 

framework the aim is to present issues and areas relevant for the conceptualization of the research 

question rather to discuss each author and theory in full. 

 

“External knowledge commercialization (i.e. ETC) describes an organization’s deliberate 

commercializing of knowledge assets to another independent organization involving a contractual 

obligation for compensation in monetary or non-monetary terms”(Lichtenthaler 2005). A 

technology is a knowledge asset which is defined as the sum of interrelated information assets 

embedded in 1) objects, 2) patents and documents, and 3) the minds of individuals; contributing to 

the existing skill and knowledge base of a company (Griffiths, Boisot 2000). Utterback & 

Abernathy (1975) define a product innovation as a new technology or combination of technologies 

introduced commercially to meet a user or a market need. Hence, ETC is the introduction of a 

product innovation which is to meet user or market needs in markets for technology. 

 

2.1 Open Innovation & External Technology Commercialization 

Innovate innovation or become “more innovative” is the essence of open innovation. Harvard 

Business School professor Henry W. Chesbrough has developed the notion of an open innovation 

paradigm. Chesbrough states that nobody can do research alone anymore if they intend to survive in 

the global marketplaces and, hence, companies need to open up their business models and take 

internal knowledge out to external markets. The argument goes that most technology intensive 

companies have plenty of ”external options for ideas sitting on the self” from which value can be 

captured through ETC projects. If a company does not grab the opportunity of extracting full value 

of its inventions in creating new markets, eventually someone else will. This is one erosion factor 

that undermines the logic of the traditional innovation paradigm and, hence, reasons why to pursue 
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the logic of the open paradigm in terms of ETC (Chesbrough 2003). ETC activities are not 

restricted to only include the transfer of “ideas sitting on the self”-technologies but may include all 

technology assets in the company i.e. both active and idle technologies as well as combinations 

thereof (Arora, Fosfuri & Gambardella 2001, Lichtenthaler 2005, Lichtenthaler 2007a). One open 

innovation principle is to manage intellectual property to advance your own business model and to 

profit from other's use thereof through open business models. Open business models enable firms to 

be more effective in creating as well as capturing value and, let ideas travel from invention to 

commercialization through at least two different companies (Chesbrough 2006). Decisions made in 

this context are not to be confused with the make-or-buy decisions of transaction cost economics. 

Rather, such ETC-decisions are more like keep-and/or-sell. Open innovation firms use patent 

licensing to create and extend markets for their technology which has resulted in the emergence of 

markets for technology (Chesbrough 2006, Chesbrough 2003, Berman 2006). This expands the 

number of ways and industrial settings a technology can be used in as a product or, part of a product 

or, an important enhancement of a production process (Arora, Fosfuri & Gambardella 2001, 

Chesbrough, Vanhaverbeke & West 2006). To deliberately have your technology diffused into 

products or processes through licensing out patent rights is just one roadmap one can pursue in the 

markets for technology. In contrast, some open innovation firms donate technologies to influence 

the formation of a standard. Other companies that are often denoted “idea”-factories exclusively 

develop and sell technologies and never take them to product markets themselves. Some companies 

sell and donate technologies to save maintenance costs and taxes or to just generate revenues. 

Further, some companies develop or buy up patents to lock out other companies of the market i.e. 

bracketing strategy (Rivette & Kline 2000). Those latter companies are then forced to buy or license 

the patents in question. Also, some rather aggressive and non-innovative companies (patent trolls) 

buy up patent rights exclusively to enforce those rights against infringers and force them to license 

or buy the patent rights (Berman 2006). This thesis works in the context of intended and win-win 

oriented ETC-projects which, based on licensing agreements and involving the transfer of 

technology packages, benefit both the licensor and the licensee in monetary or non-monetary terms. 

It is a context in which patent owing technology firms seek to transfer their technologies into 

products or production processes of other companies. Those latter companies are characterized by 

not necessarily being informed by open innovation principles, and being non-competitive to the 

technology supplier. This is an informational challenge already mentioned in Chapter 1 and which 

is further developed upon in this thesis. Accordingly, the objective is to operationalize the above 

chosen ETC road from parent organization through markets for technology to other firm’s market 
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and business models by applying technology intelligence tools and methods to build information on 

markets for technology. The theoretical context of this paper addresses all technology intensive 

companies that possess a legally valid patent portfolio and whishes to engage in ETC activities for 

monetary or non-monetary reasons to grow new market and business models. This implies a certain 

level of “open” mindset of the technology supplying company, which stands in contrast to the 

principles of closed innovation. These contrasting mindsets are pinpointed in Appendix page 109. 

Most global and technology intensive firms are most properly located somewhere in the change 

process of opening up from being informed by traditional innovation principles. Even though it is 

not within the scope of this paper to argue whether open innovation is a real-world phenomenon or 

not, it is properly very few people that will argue otherwise. In general companies are willing to 

work “openly” and license out their technologies, but most firms lack a systemic licensing process 

and out-licensing capabilities to do so (Danmarks Statistik & Patent- og Varemærkemærkestyrelsen 

2008, Lichtenthaler 2007a). The open innovation emphasis on the development and exploitation of 

knowledge assets shifts the focus of attention from cost minimization to value maximization 

(Chesbrough 2003, Teece 1998), and managers must decide whether to utilize assets inside or 

outside the firm, or both. The rise of markets for technology indicates that firm and industries are 

opening up the boundaries of their organizations. As addressed in Chapter 1; a change in strategic 

mindset and management requires the development of new management tools and methods some of 

which, and as addressed in this paper, are belonging to the practice of intelligence. The necessity of 

developing intelligence capabilities when engaging in ETC activities under the open innovation 

paradigm is illustrated in the context of markets for technology. 

 

2.2 Markets for Technology 

Under the closed innovation paradigm firms need only to possess internal knowledge management 

capabilities to thrive in the global innovation landscape. Global drivers have changed the rules of 

the game. Thus technology intensive firms working under the open innovation paradigm 

increasingly build competences in buying/in-licensing and selling/out-licensing knowledge assets as 

well as in managing the associated knowledge partnering. Markets for technology promote the 

diffusion of existing technologies but they have many imperfections, which result in high 

transaction costs (Arora, Fosfuri & Gambardella 2001, Lichtenthaler & Ernst 2008a). In the 

following it is attempted to make a brief presentation on the three constraints to markets for 

technology that Arora et al. (2001) identified i.e. 1) the appropriability problem, 2) the knowledge 

transferability problem and, 3) the decomposability problem. As will be mentioned below, Teece 
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(1998) identifies properties of intellectual property that hinder IP transactions and which are much 

like the three constraints to markets for technology of Arora et al. (2001). In addition to the three 

constraints of Arora et al.’s (2001), a fourth constraint to markets for technology is identified i.e. the 

informational constraint. 

2.2.1 The appropriability problem 

As with any other market transaction there is a risk associated with selling and buying technology 

packages. Most importantly is the risk of failing to capitalize on the technology transactions 

according to what was intended (Arora, Fosfuri & Gambardella 2001). Firms have different and 

diverse objectives for engaging in technology transactions that necessarily need to be safeguarded 

through deal structures of contracting and trust (Lichtenthaler 2008, Tomkins 2001). Before an 

actual technology and licensing transaction occurs there is a phase of getting acquainted and 

establishing whether the potential buyer can derive value from the technology package or not. To do 

so, the seller will have to prove the value of the associated property rights trough disclosure of 

technological information that is not otherwise accessible for the potential buyer. If the 

interrelationship between buyer and seller is based on a low level of trust and interdependency 

(Tomkins 2001), and if the buyer is opportunistic, there is a risk that the buyer uses the technology 

information without paying for it. This is a situation that Arora et al. (2001) denote the 

appropriability problem and that Teece (1998) denotes the problem of disclosing performance 

features. This situation complicates technology transactions and, hence, constraints markets for 

technology. To overcome the appropriability problem, both contracting (Arora, Fosfuri & 

Gambardella 2001, Teece 1998) and trust, and a mixture thereof (Tomkins 2001), can ensure an 

efficient pre-transactional knowledge transfer to facilitate a licensing agreement
3
. 

2.2.2 The knowledge transferability problem 

Dependent on the inherent nature of the offered technology package it may too complicate 

transactions in the markets for technology. Arora et al. (2001) point to the necessity of making 

knowledge less context-dependent and, thus, more amendable to inter-organizational transfer. The 

argument goes that a technology as developed in a specific context for a specific use may be 

difficult to transfer efficiently to another context and use. This is due to the nature of knowledge 

and the human ability to communicate effectively i.e. the sender must be capable of making the 

receiver understand the information as was intended by the sender. Hence, it becomes of interest to 
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measure the degree of transferability of the technology in question. With the use of Winter’s eight 

pairs of knowledge attributes Arora et. al. (2001) argues that when knowledge is managed as an 

economic good it is important to have it made articulable to facilitate transactions in markets for 

technology. Each of the eight pairs of knowledge attributes represent two antipoles of transferability 

i.e. one element of the pair suggests high transferability; the other suggests low transferability (ref. 

Figure 1). Accordingly, the knowledge attributes are the measurements for the transferability degree 

of a technology. The lower the “scores” on transferability; the higher the cost of making the 

knowledge transferrable, and vice versa. Furthermore, the absorptive capacity of the receiving 

organization must be taken into consideration i.e. how equipped is the receiving organization of 

absorbing and assimilating, and hence de-coding, the technological information from the sender 

(Leonard-Barton 1995). The less absorptive capacity of the receiver, the more the sender has to 

invest in making the technological knowledge explicit. The cost of making knowledge more explicit 

can be considerable in terms of investments and the risk of imitation (ref. the appropriability 

problem), both of which naturally must be weighed against expected monetary or non-monetary 

gains. Further, Teece (1998) points to the problem of variety, which exemplifies that both buyers 

and sellers are likely to wish to customize the knowledge transaction. To make knowledge more 

explicit for a specific context (customization) every time the same piece of knowledge is made 

ready for transfer, naturally, increases the difficulties and transaction costs of the knowledge 

transfer. 

 

Figure 1: "Winter's 8 pairs of knowledge" (Source: Finn Valentin at Copenhagen Business School) 

                                                                                                                                                                  

3
 The contracting for technological information, the role of asymmetric information, and the incentives in terms of trust 

and network related issues are outside the scope of this thesis. 
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In Winter’s framework one must notice that knowledge does not only have to be codified but also 

be articulable if it is to be transferred efficiently from one organization to another. To illustrate this; 

a patent is codified knowledge and is easy to physically transfer (Griffiths, Boisot 2000). But if the 

receiving organization is not familiar with the coding of the received patent and capable of de-

coding the patent content for the use in a specific context, then the knowledge (the patent 

document) has not been transferred effectively (Teece 1998). In this case, the transferring 

organization should make the patent document more explicit and, hence, easier to de-code for 

potential technology buyers) through e.g. demonstrations, manuals or pilot projects. The costs of 

making the knowledge more explicit and articulated as opposed to the perceived gains should be 

weighed against the perceived gains in terms of e.g. lower transaction costs, profits, network 

externalities, and relational assets. 

2.2.3 The problem of decomposability  

A technology transferring company must draw on various and intervening organizational 

competences to orchestrate the commercialization of a technology. To decompose the multi faceted 

task of ETC into different modules and organize the division of innovative labor accordingly is 

difficult for many companies (Arora et al. 2001). This is the problem of decomposability which is 

an organizational design issue of maximizing interaction within innovation activities and 

minimizing interactions between innovation activities. The problem addresses another perspective 

on costs than the two before mentioned market constraints i.e. “The cost of technology transfer 

depends not only on the cost of transfer per “unit of information,” but also on the size and 

frequency of such transfers” (Arora et al. 2001). Arora et al. (2001) draw upon Herbert Simons’ 

framework for structuring problem solving activities, which is useful for understanding whether an 

organization performs effectively or not. If technology transfer is a frequent task to be handled then 

the transferring organization performs effectively when it is capable of defining the process and 

dividing it into modules, each solving specific subtasks. The modules are interfaced with standards 

of interaction and communication to ensure consistency and synergies. Each module builds 

competences and capabilities over time and reduces costs caused by inefficient processes. Arora et 

al. (2001) identify firms’ difficulties in separating the innovation activities into independent tasks as 

a reason to why markets for technology are not yet functioning well. In relation thereto, Teece 

(1998) identifies the problem of low confidence in legal rights as a hindrance to patent transactions. 

To overcome this problem, technology sellers need to organize a specialized organizational module 
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that has the ability to e.g. evaluate the enforceability of the patent and possible sub-licensing rights, 

contract for consumption and royalty base and, measure and collect royalties. 

 

The three constraints on markets for technology as covered by Arora et al. (2001) do implicitly 

assume that technology sellers and buyers are capable of mastering the pre-transactional process of 

identifying each other. Otherwise there would be no reason to think in terms of in-efficient markets 

for technology caused by appropriability problems, knowledge transferability problems, or 

decomposability problems. However, as illustrated in Chapter 1; technology sellers and buyers are 

not experienced in identifying each other in the marketplaces for technology. This problem is 

profound when companies of different industries and product markets look to identify each other 

because companies often build technology transferring capabilities only within the same industry or 

value chain (Chesbrough 2006, Danmarks Statistik & Patent- og Varemærkemærkestyrelsen 2008). 

This is assumable due to the fact that companies are better informed when navigating in known 

waters. 

2.2.4 The informational constraint 

A market is an economic structure that allows buyers and sellers to exchange goods and services 

against monetary or non-monetary assets. Market participants are sellers and buyers representing 

the supply and demand side of the market, respectively. A market does not exist if there is either no 

buyer or no seller. A market facilitates trade and is synonymous with free movements of goods and 

services. Hence, if movements of goods and services are constrained, the market is inefficient. 

When studying why market movements are constrained one will understand how the market is 

inefficient. To understand the characteristics an efficient market, Teece (1998) summarizes the 

well-recognized view that markets work well when the following properties are satisfied: 

 There are informed buyers and sellers aware of trading opportunities. 

 The objective performance properties or subjective utility of products can be readily 

ascertained. 

 There are large numbers of buyers and sellers. 

 Contracts can be written, executed, and enforced at low cost. 

 

Of the four above mentioned market properties, it is the property of “informed buyers and sellers 

being aware of trading opportunities” that is of interest to the research of this thesis. To ensure 

success in technology commercialization, market information is an asset that needs to be managed 
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efficiently in order to develop and deliver technologies that reflect both buyers’ needs and the 

organization’s capabilities and constraints (Barabba & Zaltman 1990). A thorough market analysis 

converts market data into meaning which becomes market information. Market information is 

conceptualized and becomes intelligence that establishes a deeper understanding of e.g. user’s 

needs, wants, and preferences. The better the market participants are at producing information and 

intelligence on present or potential collaborators and customers, the better the structure of market 

information, and the more efficient the market. So being, a lack of information in the market will 

cause market inefficiencies. Though, markets for technology are not new to the world they are 

highly inefficient due to a lack of information that firms need to transact with each other 

(Chesbrough 2006, Lichtenthaler 2005). In Lichtenthaler’s (2005) review of the literature on 

external knowledge exploitation the most important reason for firms to fail in pursuing 

opportunities of out-licensing is their difficulties in identifying potential licensees. Hence, as noted 

earlier, open innovation in the form of ETC runs into a fundamental challenge of critically under 

informed markets. The investigator uses the term “potential licensee” instead of only “licensee”, 

because a company might be a suitable licensing partner from a technological perspective, but may 

not be so from e.g. a financial, legal, CSR or R&D perspective. The investigator will not undertake 

other than a technological perspective in this thesis. 

 

Danish companies do not experience great market inefficiencies when they buy or sell patents 

within their own industry/technological arena. But they do so, when they wish to engage in market 

transactions outside their own industrial or technological arena. The companies experience strong 

market inefficiencies in terms of not having any information on potential licensees, and not 

knowing how to gain access to such information (Danmarks Statistik & Patent- og 

Varemærkemærkestyrelsen 2008). As shown in Figure 2 there is a significant imbalance in market 

efficiency when comparing the patent trade activities within and across industrial boundaries. 

Accordingly, the informational constraint materializes in firms non-existing or incomplete skill and 

knowledge base of trading technologies in markets outside own industrial and technological 

boundaries i.e. companies have not build experience in identifying and developing market 

information unrelated to their core business. This is an informational constraint of markets for 

technology that negatively affect the movement of patents across industrial boundaries.  
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Figure 2: Patent trade within and across industrial boundaries (Source: IPR-Study 2008) 

 

The significance of addressing the informational constraint in markets for technology is further 

illustrated in the empirical IPR-study (2008) of the IPR activities of Danish companies: The trading 

of intellectual property rights in Denmark is increasing, though in-equal i.e. companies are very 

much active in buying and in-licensing patents as compared to their activities in selling and out-

licensing patents. Despite the low level of out-licensing activities, Danish companies recognize sale 

and out-licensing of patents as a source of revenue and visibility that needs to be cultivated. This in 

order to promote innovation, the utilization of technologies in new industries and product areas, and 

the access to strong business partnerships and distribution channels. Although Danish companies 

are not too active in ETC the results of the IPR-study (2008) indicate willingness to do so. Thus it is 

important to develop and manage informational tools and methods that pave the way to markets for 

technology to meet this willingness, which otherwise may end up being neglected and unexplored. 

In continuation, Danish companies find it difficult to implement and systematize ETC activities 

which, again, necessitate managerial tools and methods to overcome such difficulties. Danish 

companies predominantly sell and out-license patents to domestic companies and the most common 

source used for identifying potential licensees is the present trading partners of the company. This 

would explain the above-mentioned result of the IPR-study (2008), namely that ETC activities are 

most common within industries and technology areas i.e. only 11% of Danish patent active 

companies have sold or out-licensed patents rights into new industries or technology areas. This 

suggests that Danish technology suppliers need new inspiration on how potential licensing partners 

of other industries and markets are identified globally. Imperfect markets are difficult to deal with 
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and the internet, which contains a vast amount of information, is one informational tool that is 

useful for overcoming market imperfections (Lichtenthaler & Ernst 2008a). However, the IPR-

study (2008) identifies the internet as an all but exploited source of information in the global search 

for licensing partners. Further, Danish companies state that locating a buyer or licensee is both 

resource-demanding and rather unapproachable. One way to remedy this constraint to ETC may be 

the implementation of systematic and effective processing of information at the internet. Last but 

not least, the IPR study (2008) shows that it is difficult to convince decision makers to pursue ETC 

activities. This is assumable due to insufficient market information as basis for decision making or 

because managers often consider patents to be legal instead of financial assets (Rivette & Kline 

2000). In any way, manager’s need for timely and accurate information as support for decision 

making in matters of ETC is increasing. 

 

Markets for technology do not constitute a structure that allows for easy information retrieval and 

diffusion and hence, market participants possess poor information on technological opportunities. 

To conceptualize the level of information in markets for technology it is useful to make use of 

Boisot’s (1998) I-Space framework of knowledge assets. The I-Space is a context in which all data 

is present and where knowledge emerges concurrently with the movements of agents in the space. 

The I-Space tracks the movement of data over time and hence identifies how knowledge assets 

essentially come true. Please see Figure 3 and note that the movement of data starts in region A, 

which is where tacit knowledge is embedded in human minds.  

 

Figure 3: The movement of knowledge in the I-Space of Markets for Technology 



 

Page 18 of 111 

 

Codification and abstraction are conceptual tools that economize on data-processing and make tacit 

knowledge explicit and ready for transfer to other people and organizations i.e. from region A to 

region B in the I-Space. Over time the codified and problem solving knowledge is transferred to 

other people or organizations in terms of e.g. books, patents, documents or seminars i.e. region C. 

The more diffusible knowledge is the greater a population of receiving agents is within reach i.e. the 

higher level of codification and abstraction of the data, the higher is the diffusibility of the 

knowledge. The receiving agents apply the knowledge in practice i.e. region D, and embed such 

knowledge in e.g. products, behaviors and organizational structures giving rise to new tacit 

knowledge human minds (region A). The I-Space of markets for technology is characterized by a 

low level of information which constraints the transfer of knowledge assets from point B (supplier) 

to point C (buyer). To solve this problem, technology suppliers have to search the information space 

for patterns of data that reveal whom the potential buyers are. The more capable the technology 

suppliers become in processing market data and information, the more likely they are to facilitate 

the diffusion of knowledge in markets for technology. In doing so, technology suppliers should 

repeatedly classify and reduce technological phenomena into information on potential licensees to 

create an informational level that facilitates the diffusion of technologies in the markets for 

technology. Value from technologies is created and can be captured when the technology has been 

successfully transferred. The I-Space and its inherent dynamics conceptualize the road of 

information processing that the technology supplier needs to follow to remedy the informational 

constraint of markets for technology. The openness of open innovation is being restricted by the 

four above mentioned constraints to markets for technology. The informational constraint is the 

focus of this paper and the objective is to identify tools and methods of information processing to 

make sense out of the vast amount of technological data as present in the I-Space of market for 

technology. 

 

2.3 Technology Intelligence 

When having identified the informational constraint and the significance of addressing it, it is 

subsequently the job to identify information processing tools and methods to heighten the level of 

information in markets for technology. Chesbrough (2006) notes that “it is a great managerial 

challenge for technology buyers and sellers to find new markets and, thus, they hire in help from 

intermediaries that act as knowledge brokers”. Only, as argued in Chapter 1, technology suppliers 

cannot rely solely on knowledge brokers as a solution to the informational constraint and, thus, they 

need to build information processing capabilities themselves (Lichtenthaler & Ernst 2008a, 
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Lichtenthaler & Ernst 2008b). Those capabilities need to be dynamic if the technology supplier is to 

sense and seize new trade opportunities. Among others, dynamic capabilities embrace an 

environmental and technological sensing apparatus (Teece 1998). A sense making apparatus 

consisting of dynamic information processing tools and methods specifically designed to enable 

technology suppliers to overcome the informational constraint of markets for technology, has not 

yet been covered in the literature. This shortcoming of the literature is addressed in this thesis by 

identifying, assessing and testing intelligence tools and methods that systematically and objectively 

identify, collect and analyze information to mitigate the informational constraint of markets for 

technology. In their research Mortara et al. (2009) undertake a case study approach to compare a 

conceptual model for technology intelligence systems to practice in fourteen technology-based UK-

based organizations. The conceptual model for technology intelligence was originally created to 

frame, define and explain technology intelligence
4
. In focusing on the relationship between the 

decision makers and the “intelligence brokers” (those people who operate the information retrieval) 

this model provides three layers that explain how technology intelligence activities can be viewed 

and described. The three layers structure the beneath review on technology intelligence and are 

three different levels of technology intelligence analysis i.e.: the framework level, the process level, 

and the system architecture layer. 

2.3.1 Technology Intelligence at Framework Level 

Intelligence is an information processing tool for problem solving and decision making widely used 

for researching markets. Intelligence takes many shapes in terms of different names and motives. 

Intelligence refers to both the intelligence process and the analyzed information itself. In economic 

terms, intelligence supports business in acquiring a better understanding of the commercial context. 

This is termed business intelligence, which is often used synonymously with competitor 

intelligence. Business intelligence covers different specialized, though not necessarily standardized, 

groupings of intelligence one of which is technology intelligence. Technology intelligence is part of 

a wider business intelligence system (Mortara et al. 2009) and is a process making use of and 

producing technological information to e.g. identify new technological threats, capabilities, or key 

IP to assess possible product or process pathways to commercialize the technology. Intelligence is 

“analyzed information” which is the product of a problem solving process for decision making, 

building upon and expanding the results of previous intelligence efforts. Intelligence is about 

                                                 

4 For further interest please read Kerr, C.I.V., Mortara, L., Phaal, R. and Probert, D.R. (2006) “A conceptual model for 

technology intelligence”, International Journal of Technology Intelligence and Planning, Vol. 1, No. 2, pp.73–93 
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exploiting information to see patterns, detect associations, and foresee opportunities and threats 

(Mortara et al. 2009). The derived knowledge can help make better plans, designs, and decisions, 

thereby gaining significant competitive advantage (Porter & Cunningham 2004). Intelligence is also 

theorizing about market and firm behavior under the premises of bounded rationality i.e. when 

making sense of the market or firm “one cannot learn all there is to learn about a situation or an 

opportunity, and action must proceed based on hunches and informed guesses about the true state of 

the world” (Teece 1998). Market information is information on supply and demand, and product 

prices in the market. Typical market information questions are: who are my customers or 

competitors, where are they located, what are the customer’s needs, what are the competitor’s 

strengths and weaknesses or, when is the best time to sell? In markets for technology the 

information need is technological, which fosters questions like: what are the likely development 

paths for emerging technologies and how does my technology position itself to this, who are 

potential knowledge collaborators of new product or process development, who are potential 

customers for my IP or, are there additional application arenas for my technology? One must 

remember to distinguish between customer intelligence and market research, when looking to 

develop information on markets for technology. Customer intelligence is focused on producing 

detailed knowledge of individual customers, whereas market research delivers intelligence on a 

class or classes of customers and, thus, general knowledge on their e.g. needs, preferences or 

technical capabilities (Collins 1997). In this paper, the focus is on market research to produce 

analyzed information on ETC opportunities. Hence, the technology intelligence efforts of this paper 

are developed around the issue of identifying an internal technology and its subsequent 

technological matches in markets for technology to facilitate ETC. 

2.3.2 Technology Intelligence at Process Level 

Basically, an intelligence process brings together information and assessments from external and 

internal sources to help managers respond with the right market tactic or long-term strategic 

decision (Collins 1997, Fuld 1995). The intelligence process is iterative and, hence, a problem-

solving cycle (Porter & Cunningham 2004) and if executed properly, should result in a saving from 

10 to 100 times the money invested in the effort (McGonagle & Vella 2003). Herbert Simon (1987) 

argues that companies should build effective agenda-setting systems that work as “problem-

monitors”, much like the alert systems of foreign affairs intelligence agencies. These systems 

should not only identify present, but also potential problems and opportunities. Like this, the TI 

process is an on-going, iterative and dynamic process where problems as detected in the first TI 



 

Page 21 of 111 

 

iteration are brought to evaluation in the first phase of the next iteration, and hence forth. The TI 

process is designed and managed according to a pre-defined agenda and problem as to produce an 

objective answer being new knowledge embedded in e.g. a report. Simon’s (1987) problem solving 

and decision-making process has been applied widely and across many domains including 

information systems design (Porter & Cunningham 2004). Accordingly, the intelligence process 

starts with setting the agenda and defining the informational need of the decision-maker, which is 

often formulated as a question. This is the coordination phase where tasks are assigned, ideas are 

generated for sources and the research goals are refined with the decision makers (Mortara et al. 

2009). The coordination is followed up by the search, filter and analysis phases that form an on-

going and sub-ordinate cycle within the intelligence process. When a satisfactory level of 

information is obtained, which is a level necessary for managers to make timely and informed 

decisions, the intelligence officers document their findings, and disseminate intelligence through 

reporting (Porter & Cunningham 2004, Mortara et al. 2009, Collins 1997, Fuld 1995). Please refer 

to Appendix page 109 for an illustration of the intelligence process. All companies in today’s world 

have nearly the same access to information (Fuld 1995). This, however, does only come true if the 

companies know how to access and make sense out of the information space, which makes both 

basic and creative information processing capabilities a source of competitive advantage. The 

choice and combination of internal and external sources depend on the chosen intelligence need and 

the level of analysis (Collins 1997, Fuld 1995) as well as on the supporting corporate intelligence 

system. The more relevant sources of information the intelligence system has to offer and the better 

the system is organized in terms of people, infrastructure or processes, the easier it is for 

intelligence officers to approach, search and exploit the proper internal and external sources of 

information. Hence, a well-functioning architecture of technology intelligence activities and 

resources is necessary when a company seeks to capture and deliver information to develop an 

awareness of technology threats and opportunities (Mortara et al. 2009). In this thesis emphasis is 

put on the search/filter/analyze phase of the technology intelligence process. The aim is to clarify 

how a technology intelligence system is organized to efficiently utilize the tacit information as 

embedded in technology expert’s minds and the information stored in external patent databases. As 

presented below, a toolbox of elements to build and map technology intelligence systems is 

proposed as framework for organizing the search/filter/analyze phases to facilitate information on 

ETC opportunities. 
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2.3.3 Technology Intelligence at System Architecture Layer 

The system architecture layer refers to the information search/filter/analyze activities, roles and 

infrastructure of the TI process. Information is collected from internal and external sources and it is 

only one´s creativity, morals and ethics that set boundaries for the identification and management of 

different sources (Porter & Cunningham 2004, Mortara et al. 2009, Collins 1997). Furthermore, 

both external and internal data are needed for gaining a holistic insight into a specific target market. 

Usually, intelligence from external data is gathered through desk research on public available 

information which is found anywhere from news papers, magazines, public administration offices, 

public accessible databases, annual reports to phone books and the internet. Additional “field” 

investigation may be needed if the information need cannot be covered by public or published 

sources. This could involve personal communication in terms of telephone or face-to-face 

conversations and external network contacts (e.g. university relations, friends and family members), 

trade shows, seminars and other kinds of external information sources are useful for building a 

picture of a market (Collins 1997, Fuld 1995). Internal sources embody a great amount of data and 

information on markets and thus valuable for the identification of market information (Porter & 

Cunningham 2004, Collins 1997). Internal market information may be gathered from company 

databases, web site traffic rapports, suppliers, customers or employees. All sources, both internal 

and external and known and not-yet-known, are intelligence assets that are to be utilized and 

managed according to the intelligence need of the firm. Mortara et al. (2009) developed a TI 

toolbox which is to structure the search/filter/analyze phases of the TI process and which comprises 

four information search modes i.e.: the Mine and trawl modes are internal information retrieval 

modes supporting the external search information scan and target modes. Please refer to Appendix 

page 110 . Mortara et al. (2009) briefly describe the four modes as follows: 

 Trawl: the searcher is not aware of where the information is kept or if it has been acquired at 

all. Trawl is the mode of searching used to reach concealed internal repositories of 

knowledge. 

 Mine: the searcher is aware that the information has been gathered and where it is. 

 Scan: the searcher has not previously identified which information to acquire. 

 Target: the searcher knows what to look for, outside the company boundaries. 

When testing the four modes of information search empirically Mortara et al. (2009) found that 

each mode needs to be supported by the appropriate people, processes, or infrastructure (nature) as 

well as with functional elements i.e.: 
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 Connectors: People and infrastructure that identify and create a link to unknown information 

sources. 

 Coordination: People and infrastructure that organize and identify the already known 

information sources. 

 Search elements: People and infrastructure used to identify the most significant information 

within the repositories. 

 Stored information: Information is generally gathered in “published” form (e.g. patents and 

reports) or via verbal communication (e.g. networking and presentations). 

Accordingly Mortara et al. (2009) construct a toolbox proposing an approach to understanding what 

roles and infrastructure can be used to operate the four modes of information search and which can 

be used to structure and characterize a TI system. A template of the toolbox is shown in Table 1 

beneath here.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Structure of the TI toolbox (Source: Mortara et al. 2009) 
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In their research paper Mortara et al. (2009) give a detailed description of the toolbox, which is to 

support technology based companies in setting up, mapping and characterizing a TI system. For 

each combination of criteria (i.e. search mode/nature/function) Mortara et al. (2009) identify TI 

methods, information sources, roles and activities that were clustered together and given a generic 

definition. For example, for the target/infrastructure/connectors to external sources a list of diverse 

TI solutions were clustered as external ICT networks e.g. databases, patents, technical journal, or 

blogs often reached via internet connections. 

 

In applying social network theory Mortara et al. (2009) recognize the importance of building and 

maintaining an internal knowledge network as well as to have external gatekeepers of the company 

connect to relevant external knowledge networks and hubs. This is an important characteristic of a 

TI system that is to function as a sensing apparatus of external technological commercialization 

opportunities. Mortara et al. (2009) do not explicitly clarify whether a well-functioning TI system 

needs to make use of all the different combinations of search criteria, or only some of them. 

However, Mortara et al. 2009 note that non-featuring search criteria combinations in a TI system 

may indicate a potential weakness and areas in which the company could expand or improve its TI 

activities. As such the toolbox is to enable the structuring and analysis of any TI system, and may 

be viewed as an organizer for the data movements of the I-Space. The practicality as well as the 

theoretical and empirical foundation of Mortara et al.’s (2009) research work makes the TI system 

toolbox attractive for technology mangers wishing to build and organize for TI capabilities. In this 

paper, the TI toolbox is applied to structure the search, filtering, and analysis of patents as source of 

information on external commercialization opportunities. 

 

2.4 Patents as Source of Information 

The total number of patents in force worldwide at the end of 2006 was approximately 6.1 million. 

In year 2006 patents granted worldwide increased by 18% with approx. 727,000 patents granted. 

This substantial increase in the number of granted patents is due to a substantial increase in patents 

granted by China and Korea. Since year 2000 there has been a steady increase in number of filed 

patent applications pr. year which topped 1.76 million in 2006, representing a 4.9% increase over 

2005 (WIPO
5
). The number of patent applications from the biotechnology industry has grown faster 

                                                 

5
 http://www.wipo.int/pressroom/en/articles/2008/article_0042.html 
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than the number of patent applications from other industries over the past several years
6
. A patent is 

an exclusive right granted by law to applicants to make use of and exploit their inventions for a 

limited period of time (generally 20 years from filing). A patent application must include one or 

more claims defining the invention that must be new, inventive, and useful or industrially 

applicable. As long as the patent rights are being maintained by the patent holder he has the legal 

right to exclude others from commercially exploiting his invention (World Intellectual Property 

Organization 2008). The legal validity of a patent ultimately comes down to whether the associated 

patent fees are maintained and to whether the patent should have been issued in the first place and 

hence, if it is able of standing out as valid over prior art in court
7
. Patent validity is a legal condition 

that due to ethical reasons is an assumed pre-condition of any patented technology which a 

company encourages other’s use of for an appropriate fee. Hence, the legal validity of the patent or 

patent portfolio of the technology being investigated for external commercialization purposes will 

not receive any further attention in this paper. Moreover, though it is an open innovation argument 

that patent out-licensing generates new streams of revenue, it is beyond the scope of this paper to 

provide any financial insights into how the usefulness of a patented technology may be measured 

e.g. its ability to generate return on investment in new markets. A less understood role of patents is 

information sources – patent databases enable access to one of the most comprehensive and 

accessible sources of scientific and technological information. When these databases are combined 

with new automated data-mining and visualization software, they can be powerful sources of rich 

intelligence (Porter & Cunningham 2004, Rivette & Kline 1999). Patent analysis is conducted at 

both micro and macro level. Patent analysis at micro level is the detailed examination of a small 

number of patents, and at macro level it is the study of large number of patents (Trippe 2003). The 

emphasis is on the macro level in this thesis. Patent data is a key to technological information and 

continuous and systematic use of patent intelligence for decision-making purposes should be 

emphasized (Ernst 2003, Porter & Cunningham 2004). Patent documents contain important 

information and research results and are increasingly available via various websites and databases. 

From a market and competitive perspective, patents tell about what technologies other organizations 

consider worth protecting. If such information is carefully interpreted it can yield insight on 

technological trajectories (Porter & Cunningham 2004). Patents are also found in companies’ own 

                                                 

6
 OECD policy brief: Intellectual property and competition policy in the biotechnology industry. Paris: OECD 

Headquarters; 2005 June, introduction. 
7
 Please refer to the handbook ”Understanding Industrial Property” published by WIPO for a layman’s introduction on 

the subject of industrial property; explaining the principles underpinning industrial property rights. The handbook is 

found on www.wipo.int/about-ip/en/ (Dec.2008) 

http://www.wipo.int/about-ip/en/
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internal repositories being a powerful internal information source of technology intelligence. 

However, a great proportion of both the internal and external patent data is accumulated in 

databases but is hardly used because of the complexity and variety of patent documents. From the 

perspective of management and policy making; the mapping of a pool of patents presents a series of 

analytical challenges (Porter & Cunningham 2004). When intelligence officers are searching for 

technology and research patterns in large amounts of patents, they will have to extract information 

from a vast amount of structured as well as unstructured raw data that is rich in technical 

terminology and which takes a lot of human effort to analyze (Porter & Cunningham 2004, Mortara 

et al. 2009, Enghave, Poulsen & Valentin 2008, Tseng 2007). 

2.4.1 The International Patent Classification System 

A patent application is evaluated by the respective national patent office which assigns each patent 

application / invention a classification code, which makes the large amount of patent data accessible 

and easier to analyze and understand. The most commonly used patent classification system is The 

International Patent Classification (IPC). An IPC code is written as a combination of letters and 

digits e.g. B01J 19/18, and hierarchically constructed according to the technical fields of the 

invention. The highest level of technical field is the “section”. Hereafter the technology is further 

divided into classes, subclasses, groups and subgroups
8
. For illustration; the IPC code B01J 19/18 is 

broken down into its technical fields of the IPC system in Appendix page 110. An IPC code is 

structured patent data (Tseng 2007) and is the primary recognized classification system 

internationally and controlled by the World Intellectual Property Organization (Thomson Reuters 

2001). An IPC code represents one specific technology / invention, where the configuration of two 

or more IPC codes represents an invention composed by different technologies. Increasingly, 

patented inventions are assigned more than one IPC code, which illustrates an increased capability 

of inventors to combine existing knowledge and expertise into new inventive technologies. The IPC 

system provides a thesaurus which function is to provide a standardized vocabulary for 

hierarchically classification, information storage, and retrieval of any kind of invention. 

Accordingly, patent applications are assigned IPC codes in accordance with the pre-determined and 

classified technical fields of the IPC system. However, IPCs are not always consistently applied. In 

practice, it is possible, and not unusual, that the patent documents of a patent family
9
 are assigned 

with different IPC codes and/or IPC code configurations. Thus, the same invention may be 

                                                 

8
 Please refer to http://www.wipo.int/classifications/fulltext/new_ipc/ipcen.html to search for all possible IPC codes.  
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classified as being different technologies. For example; washing machines are sometimes classified 

under IPC A47L (Domestic Appliances) and sometimes under IPC D06F (Laundering) (Thomson 

Reuters 2001). Such classification discrepancies is a potential source of error when analyzing 

patents, thus IPCs as indicators of knowledge and technology patterns should be complemented 

with other patent and technology data fields for patent analysis. Such data fields could be assignee 

data, Derwent classification codes, or technological keywords pertaining to a specific technical area 

or invention. 

2.4.2 Derwent Innovations Index 

Derwent Innovations Index (DII) is an internet based patent database and research tool that covers 

over 14.3 million basic inventions in chemical, electrical, electronic, and mechanical engineering 

issued since 1963 from 40 worldwide patent-issuing authorities
10

. DII is owned and run by 

Thomson Reuters and is a highly reliable, professional and recognized commercial patent search 

and research tool for which one needs subscription to gain access (Porter & Cunningham 2004, 

Enghave, Poulsen & Valentin 2008). The DII is a valuable external source of patent information 

when searching global inventions because each patented invention is provided a new abstract in 

English written by skilled in the art people. Further, each invention is assigned a Derwent 

Classification Code, which enables the patent investigator to search more effectively. The Derwent 

Classification Codes are assigned according to what a knowledgeable reader sees as important, 

which provides better prospects for capturing most or all pertinent records as opposed to searching 

raw records provided by patent offices (Porter & Cunningham 2004). Also, one can use additional 

descriptive information and coding when searching patent family
11

 records in DII. In this thesis; the 

DII is the external source connector to patent data and information on potential licensees. Thus, any 

potential licensee that is not listed as patent assignee in DII is not subject for investigation. It is 

outside the scope of this thesis to consider how such “non-patent-assignee” potential licensees 

might be detected, though the TI toolbox model of Mortara et al. (2009) suggests a variety of 

elements that might prove useful. 

                                                                                                                                                                  

9
 “Patent family” refers to a set of patent documents which essentially is the same invention that has been filed in 

different patent offices. 
10

 http://thomsonreuters.com/products_services/scientific/Derwent_Innovations_Index 
11

 “A patent family is "a set of patents taken in various countries to protect a single invention (when a first application in 

a country - the priority - is then extended to other offices). In other words, a patent family is "the same invention 

disclosed by a common inventor(s) and patented in more than one country."(Organisation for Economic Co-operation 

and Development, Economic Analysis and Statistics Division, OECD science, technology and industry scoreboard: 

towards a knowledge-based economy, OECD Publishing, 2001, ISBN 9264186484, 9789264186484, page 60, United 
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2.4.3 TECHPATTERN® 

Indeed it is too time-consuming to manually read through and turn great amounts of patent data into 

comprehensive and useful patent information, thus, making the application of text mining software 

tools important (Porter & Cunningham 2004, Mortara et al. 2009). Intelligence and communication 

technology (ICT) tools are used to manage information and make sense of the data captured. A 

variety of more or less sophisticated patent analysis programs exist, though, these are very 

expensive and only a limited number of companies use them (Enghave, Poulsen & Valentin 2008). 

The Research Centre on Biotech Business at Copenhagen Business School has developed the 

technology intelligence tool TECHPATTERN® and is the authority that grants the access to 

TECHPATTERN®. TECHPATTERN® was developed with the aim of analyzing patent samples to 

identify matching IPC code configurations the patent families in-between as an indicator of core 

technological competences (Enghave, Poulsen & Valentin 2008). TECHPATTERN® is capable of 

analyzing huge amounts
12

 of structured patent data from a patent family sample as prepared in DII. 

One must remember that the results of the TECHPATTERN® analysis will always have to be 

subject to further interpretation in relation to an overall intelligence purpose. TECHPATTERN® is 

held to be an efficient tool in being able to quickly, easily, and systematically analyze vast amounts 

of patent data, which would be all too time consuming to analyze manually. Exploitation of the 

application of TECHPATTERN® is of interest to The Department of Innovation and 

Organizational Economics at Copenhagen Business School
13

 as well as to the research of this thesis. 

Enghave et al. (2008) demonstrate in different ways how TECHPATTERN® is applied as TI tool in 

the process of searching, filtering and analyzing internal technologies and external patent 

information. The methodology applied by Enghave et. al. (2008) illustrates that each step of 

information search, filtering and analysis depends on the assumptions, choices and results of the 

preceding step(s). The internal TI process requires a clear defined intelligence need to establish 

which patent variable(s) effectively captures the topic of investigation e.g. repeatedly use of specific 

IPC code configurations captures a company core competency (Enghave, Poulsen & Valentin 

2008). Further, the external patent analysis can only be commenced if it is backed up by 

coordinating information stemming from a preceding process of internal technology intelligence 

(Mortara et al. 2009). The external patent analysis starts with searching and sampling patent data in 

DII. The search engine of DII allows for both structured patent data (e.g. IPC code, Derwent Patent 

                                                                                                                                                                  

States Patent and Trademark Office web site, Glossary. Consulted on April 27, 2009) quoted from 

http://en.wikipedia.org/wiki/Patent_family on July 3rd 2009 
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 TECHPATTERN® is capable of analyzing a patent sample of more than 500 patent families. 
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Class, patent assignee), unstructured data (i.e. words or phrases) and combinations thereof as 

keywords in search queries. Hence, the internal TI system is required to produce a technology 

specific body of index terms (structured and unstructured data) that is useful as keywords in DII 

search queries. 

2.4.4 Index terms 

With reference to the before mentioned definition of technology; index terms pertaining to a 

specific technology are extracted from objects, patents and documents, and the minds of 

individuals. The index terms are to support the strategy of searching potential licensees in new 

markets globally. Utterback and Abernathy (1975) note that a product innovation will lie fallow 

until markets are identified or created. In accordance, the initial emphasis in product innovation 

should be on developing information on product performance characteristics that meet user or 

market needs and, hence, on developing information on those specific markets. Thus, when 

developing index terms (word, phrase, alphanumerical or the like) pertaining to a new technology, 

focus should be on developing index terms that characterize the technological competences of the 

potential licensees of the technological area being investigated. As opposed to structured index 

terms derived from the IPC system and the Derwent Classification system, both making use of a 

codified vocabulary and alphanumerical classifications, unstructured index terms derived from e.g. 

expert interviews may be more or less codified semantically. A codified semantic word is an in-

context commonly understood word that has been subject to continuous discourse and that, hence, 

has matured over time. As an example, in academia it is necessary as well as a tradition to develop 

and establish a common language when developing upon a new technology. Hence, over time the 

use of terminologies come closer and closer to a codified level and a highly codified semantic word 

is established. This terminological dynamic runs in parallel with the technology developing from 

being at the primary stage of development into becoming a dominant design. A technology being at 

the primary stage is therefore not highly codified semantically in not having been subject to long-

standing discourse. Thus, when working with unstructured index terms describing the technical 

performance characteristics of a new technology and its potential licensees, one must pay attention 

to whether such unstructured index terms is at a higher codified semantic level or not. The 

assumption is; a low-level semantic word applied as keywords in a DII search query will not 

generate a more specific but not as manifold a patent sample as opposed to a high-level semantic 

word. Patent documents have perfectly predictable formats and all contain virtually the same 
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information i.e.: Bibliographic data (title, abstract, inventor(s), assignee(s), filing date, priority date, 

classification, citations etc,), a specification including a detailed description of the invention, 

claims, and drawings if applicable. The investigator limits her external patent search of this thesis to 

focus only on the bibliographic data of the patent documents. Though, patent titles often vary from 

the very descriptive to intentionally vague, patent titles are relatively short and can be searched 

quickly. A search by title within a patent class is an effective approach for identifying potentially 

relevant inventions (Porter & Cunningham 2004). Abstracts provide summaries of a claimed 

invention and point to the most novel features of the invention and it is possible that some of the 

keywords used in a term (text) search will appear in the abstract. As with titles, abstracts are 

relatively easy to read and can help identify relevant documents. Often patent assignees are 

unwilling to reveal the real capabilities and intents of the patented invention of their public 

available patent documents (Porter & Cunningham 2004). Hence, semantic words (terms) applied as 

keywords in patent search queries often do not reveal as many records as if the patent family titles 

and abstracts were precise and explicit in their description of the invention. Term searching in DII is 

easier than in patent sources that have not been rewritten though it is still recommended to design 

patent search queries to apply a mix of terms and classifications as keywords (Porter & 

Cunningham 2004). 

 

2.5 Research Question 

The focus of the research is to understand how patents are utilized as source of information in 

markets for technology and to develop upon the use and applicability of TECHPATTERN® as 

technology intelligence tool. Accordingly, the research process of this thesis revolves around the 

question: 

 

How is a new technological landscape of a technology made accessible for patent analysis on 

technological competences to develop information on external technology commercialization 

opportunities? Hereunder, how are technological competences identified, described, and analyzed? 
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3 Research Approach and Design 

The research applies an exploratory approach to understand and develop upon information 

processing methods and tools with the aim of utilizing patent documents as source of information 

on ETC opportunities. The purpose is to build an information processing method that functions as a 

sense making apparatus on technological competences in the global patent landscape to support 

decision makers in overcoming the informational constraint on markets for technology. 

 

The investigator, which is the same as the author of this thesis, carried out an empirical case study 

on why Grundfos does not pro-actively license out their patented technologies prior to writing this 

thesis. This research prompted Grundfos to invite the investigator to present her findings and 

conclusions at the Grundfos facility and, further, to offer her access to technical experts’ knowledge 

on a project of paving the road for external companies to gain access to the Grundfos BioBooster 

technology. Being a highly innovative and technology focused enterprise, Grundfos A/S (Grundfos) 

is the global industry leader with groundbreaking pumps and pump system solutions. Grundfos is 

not acquainted with the practice of pro-actively exploiting their patented technologies through 

licensing co-operations and is subject to the informational constraint of not knowing how to locate 

companies around the world that could derive value from having access to Grundfos’ technologies 

(Smedegaard-Meyer 2008). The BioBooster technology is Grundfos’ high-technology
14

 

contribution to the area of biological wastewater treatment, which Grundfos experts believe can 

become a useful and innovative technological solution in other industrial areas than biological 

wastewater treatment. The BioBooster technology was fitted to be the object of study on which to 

test the research question due to 1) its technological potential as out-licensing technology, 2) 

Grundfos’ interest in overcoming the informational constraint on markets for technology, and 

because 3) the investigator was given access to Grundfos experts’ technical knowledge. The latter 

criterion is of high importance as the investigator, due to her lack of technical knowledge, is in no 

position of assessing and discussing the performance or functional characteristics of any advanced 

or specialized technical system or device without experts’ technical support. Further, it is very 

important that the experts are willing to and capable of passing on their knowledge to the 

investigator in a manner, which ensures that the investigator generates a data set that she is able to 

process into information. Thus, to have the investigator understand the terminologies used and 

concepts developed by the technical experts, the experts would have to make use of analogies to 
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help the investigator understand the un-known through the known (Nonaka & Takeuchi 1996). This 

method was automatically applied by the experts during the interviews, and thus, the investigator 

obtained data, which she was able to process and contextualize. Also, the investigator was 

introduced physically to the BioBooster technology at the BioBooster factory, which furthered the 

investigators ability to absorb and adopt the acquired technical information. 

 

The research methodology that is qualitative and based on inductive reasoning aims to 

systematically guide for the collection and analysis of data to generate theory formed from data. 

The present research employs a case study approach with unstructured interviews providing data on 

the BioBooster technology performance characteristics that may prove valuable in other markets 

than waste water treatment. Further, primary data on technological competences of ETC 

opportunities is collected from DII’s patent database. This chapter presents the methods, 

procedures, and techniques used to search, filter and analyze data and information to support 

companies in overcoming the informational constraint on markets for technology. The TI Toolbox 

model as developed by Mortara et al. (2009) is applied as framework for the research design of this 

thesis. Hence, the research design is presented as a TI system organized to efficiently utilize the 

tacit information as embedded in BioBooster experts’ minds and the patent information stored in the 

DII patent database. Roles, activities, infrastructures, requirements and assumptions are assessed 

within the Trawl, Mine and Target modes of the TI system. The Trawl and Mine modes concern the 

search, extraction, organization, and analysis of internal data to establish a knowledge base for 

carrying out the external oriented Target activities. The TI system is constructed to produce a 

satisfactory level of patent information on technological competences of potential licensees, which 

in this paper is a level necessary for the investigator to assess the implications of the research 

question. 

 

Any patent strategy depends on the intended uses, intelligence needs and available resources; hence, 

the starting point for developing a patent strategy is the end point (Porter, Cunningham 2004). 

Accordingly, when structuring the research design the investigator has the following general TI 

process steps in mind starting at the end point of the technology process and proceeding upwards to 

the beginning i.e.: 
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 The end point is information on technological competences which can be pursued for ETC 

purposes. This information is a result of analyzing data from DII patent samples. Patent 

samples are analyzed with the use of TECHPATTERN® or manually, or both. 

 A patent sample is generated by designing and applying queries that generate patent data on 

technological competences. The most important query property is the keyword reflecting the 

searched for technological competences. 

 Keywords are identified from information on the areas of technological competences and 

application that offer promise for the BioBooster technology. 

 The areas of technological competences and application that offer promise for the 

BioBooster technology are identified from experts’ information on the performance 

characteristics of the BioBooster technology. 

 

3.1 Trawl & Mine – The Internal TI System 

Please find the structure and characteristics of the internal TI system as developed in this paragraph 

in Table 2. Methods, procedures, and techniques to search, filter and analyze internal information 

repositories are applied to develop a knowledge base, which will guide and support the subsequent 

search, filtering and analysis of external information.  

 

Trawl Boundary connectors 

People Nils Thorup is the link between knowledgeable experts and the internal repositories. 

Infrastructure Identify experts via internal social networks 

Mine Coordination Internal sources 

(repositories) 

Search 

elements 

People Nils Thorup organizes a meeting between the 

BioBooster experts and the investigator. The 

investigator organizes for searching, filtering and 

analyzing internal data.  

BioBooster 

experts 

The 

investigator  

Infrastructure  Keyword thesaurus template Brochures, 

patents, website.  

 

3.1.1 Trawling - Identifying experts 

Localizing information stored in human minds is not as easy as if the information was to be 

discovered in physical repositories such as databases or reports. Hence, the Mining activity of 

extracting explicit intelligence information from humans will often require a preceding Trawl step 

(Mortara et al. 2009). Trawl is the mode of searching used to reach concealed internal repositories 

Table 2: Elements for the Trawl and Mine modes 
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of knowledge, which is typically achieved through the deployment of interpersonal links and, thus, 

is only supported by connector elements (Mortara et. al 2009). A boundary spanner, which rarely is 

an official appointed role, is a person who know “who knows” or who know how to identify those 

“who knows” through the use of e.g. internal social network links or ICT networks (Mortara et al. 

2009). A TI investigator needs to ensure access to the right people, with the right amount of 

qualified knowledge, and at the right time and place. Hence, the boundary spanner must be carefully 

chosen to ensure that experts capable of contributing to fulfilling the intelligence need being 

investigated are identified. 

 

Nils Thorup acted as the boundary spanner in the case of localizing people who would know of the 

technical features and industrial applications of the BioBooster technology. In his role as the 

Grundfos tutor of this thesis, Nils Thorup offered himself to be the connector to internal knowledge 

as embedded in human minds. Nils Thorup is Chief Technical Advisor in Grundfos New Business 

and he possesses a profound internal social network and strong knowledge on Grundfos and its 

technical and business activities. Further, he has taken great part in the whole process of developing 

BioBooster from being an idea to its present status as a commercialized waste water technology. 

Nils Thorup knows the people who work around the technical and commercial setup of BioBooster 

and who possess unique knowledge on the BioBooster technology and its ETC opportunities. Thus, 

he is a qualified boundary spanner in the case of identifying knowledgeable people for the 

investigation of BioBooster’s performance characteristics and ETC opportunities. Nils Thorup 

identified the following group of Grundfos BioBooster experts: 

 People who possess relevant technical knowledge and who are part of the present 

BioBooster team and management: Bent Gadgaard, Søren Nøhr Bak and Kim Berglund 

Andersen. 

 An engineer and (co)-developer of the BioBooster technology: Christian Rasmussen 

 A corporate patent officer: Niels Uth. 

 People who possess technical knowledge and who work project oriented with the external 

commercialization of the BioBooster technology through university collaborations: Poul 

Toft Frederiksen and Ebbe Kruse Vestergaard. 

 Nils Thorup himself. 
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3.1.2 Mining – Expert Interviews and Information Processing 

One or more knowledge managers are to organize the knowledge system and maximize its potential 

through coordination of the collective set of mining activities, which is done by Nils Thorup and the 

investigator. Nils Thorup organized a meeting between the experts and the investigator at the 

facilities of Grundfos BioBooster in October 2008. At the meeting the investigator started out by 

presenting the concept of ETC, the process of doing technology intelligence, patents as source of 

information, the applicability of TECHPATTERN®, and the role and importance of experts’ 

knowledge in developing upon the idea of applying the BioBooster technology in other contexts 

than developed for. The participants of the meeting discussed the challenges and implications of 

developing a TI system producing analyzed information on potential licensees. This dialogue 

fostered a shared understanding of the intelligence project and a contextual platform for further 

interviewing. After the group meeting, the investigator was given the opportunity to interview Bent 

Gadgaard, Søren Nøhr Bak, Christian Rasmussen, Niels Uth and Nils Thorup. The search criteria 

Mine/People/Internal Sources embrace the capture of tacit knowledge as embedded in human 

minds. To convert experts’ tacit knowledge into explicit knowledge; the investigator asked the 

BioBooster experts to focus on developing upon the concept of “BioBooster serving new markets”. 

The interviews were informal and unstructured which quickly fostered a dialogue and collective 

reflection upon the following main issues: 

 The unique functions, requirements and processes of the BioBooster technology. 

 The performance characteristics that may prove to be of value for other companies. 

 The markets in which such companies work and the industries they serve. The experts also 

gave a few examples on companies that would be suitable licensee partners from a 

technological point of perspective. 

 

The investigator chose to conduct unstructured qualitative interviews framed by the issues discussed 

at the group meeting and the concept of “BioBooster serving new markets”. The reason for 

conducting unstructured interviews as opposed to e.g. semi-structured interviews was to allow for 

as loose a conversation as possible in order to make room for creative and unexpected issues of 

relevance. The information retrieved from the BioBooster experts was complemented by data 

retrieved from the BioBooster webpage
15

 and the BioBooster patent portfolio. In structuring and 

                                                 

15
 http://net.grundfos.com/doc/webnet/biobooster 
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contextualizing the gathered data and information from the internal repositories it was written-up 

thematically i.e.: 

 The BioBooster Performance Characteristics  

 Areas of technological competences and application that offer promise for the BioBooster 

technology presented in two cases. 

 

The criteria employed in the identification of themes is derived from the before mentioned 

argument of Utterback & Abernathy (1975) saying that the initial emphasis in product innovation 

should be on developing information on product performance characteristics that meet user or 

market needs. In order to further her understanding of the identified areas of technological 

competences and application, which showed to be complex and difficult to profile from a 

technological point of view in layman terms, the investigator experienced a need to complement her 

primary data obtained from the Grundfos experts with secondary data from internet sources. The 

need for intersecting external and internal modes of information processing and applying the same 

element in different positions of the TI system is natural to a technology intelligence process 

(Mortara et al. 2009). Areas of technological competences and application are described in semantic 

terms, by Derwent Classification Codes (DCCs), or by IPC codes (IPCs). When one is to generate a 

DII patent sample which represents a port folio of potential licensees, without knowing their names 

beforehand, it is reasonable to identify the licensees in terms of their technological competences as 

expressed by the classification codes assigned to their inventions. Accordingly, the investigator 

identified the classification codes commonly assigned to patent documents owned by companies of 

the identified area of application. Both the IPC system and the Derwent Classification system 

represent a somewhat complex thesaurus of hierarchical, common and existing technical words and 

alphanumerical terms. Hence, to be able to identify IPCs and DCCs it is necessary to first become 

somewhat familiar with the structure, content and meaning of the two classification systems. 

General information, classification manuals, electronic breakdown of classification hierarchies, and 

manual code look up services are freely available at the internet (Thomson Reuters 2001, Web 

pages 2009, Web pages 2009, World Intellectual Property Organization ). Further, the investigator 

found it very advantageous to conduct several piloting searches in DII and reading through various 

related patent documents to become familiar with the classification codes and the inventions they 

are assigned to. The investigator studied the relationship between words and their meanings in the 

context of the respective markets. For example; the investigator identified bacteria to be a highly 

codified semantic word as compared to bacillus, lactic acid bacteria or lactobacillus. A highly 
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codified semantic word as bacteria is useful when one wants to generate as general a patent sample 

as possible as opposed to a more specific sample generated from searching e.g. lactobacillus. The 

investigator’s strategy was to identify both high and less high codified semantic words. If the 

former words turn out to generate too general and too large patent samples, the investigator can 

choose to apply a more specific and less codified semantic word to bring down the patent record 

count. In the bacteria example; bacteria (in the topic field) yields nearly 90,000 patent families, 

whereas lactobacillus yields a record of approx. 5,000 patent families, and if they are both present 

in the same query the DII patent record comes down to approx. 2,000 patent families. 

 

In one of the two cases, each category (i.e. terms, DCCs, IPCs) of “potential licensee technological 

competences” is indexed in a keyword thesaurus template, please see Appendix page 111 for 

illustration of a keyword thesaurus template. Apart from being an internal tool for managing data, 

the keyword thesaurus also functions as a coordination tool for the target/search element that is to 

sample patent families from the DII patent database. It is important to possess as representative a 

keyword thesaurus as possible to enable a structured patent search for relevant features and 

meaningful patterns of information.  

 

3.2 Target - The External TI System 

When the internal TI system has produced information on the BioBooster technology and the 

technological competences and areas of application, the information is investigated through 

elements of the target mode. The external TI system is developed in this paragraph and employs 

coordination, external source connectors and search elements, please see Table 3 for elements of the 

target mode. As the investigator knows that she is looking for patent information outside company 

boundaries; she applies the Target mode as opposed to the Scan mode, which is the mode where the 

searcher has not previously identified which information to acquire (Mortara et al. 2009). 

Target Coordination External source 

connectors 

Search elements 

People The investigator develops and 

coordinates patent sampling 

and analysis methods. 

The investigator in the role as specialized technical 

and patent analysts gathering external information. 

 

Infrastructure Keyword thesaurus. 

 

 

Patent sampling strategy.  

Derwent Innovations 

Index (DII). 

 

Other sources reached 

via the Internet. 

Derwent Innovations 

Index (DII) 

 

TECHPATTERN® 

Table 3: Elements for the target mode 
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3.2.1 Coordination 

The investigator develops and coordinates the patent sampling and analysis methods and procedures 

and is, thus, the coordinator of the target activities. The keyword thesaurus is a coordination tool of 

the target mode, in terms of providing structure, guidance and keywords to the patent sampling 

activities. As written earlier; a patent sample is generated by designing and applying queries which 

generate patent data on technological competences, and the most important query property is the 

keyword reflecting the searched after technological competences. Keywords are identified from 

information on the areas of technological competences and application that offer promise for the 

BioBooster technology. Thus, the patent sampling strategy of this research is to use the following 

methods for designing queries when sampling patent data: 

 

Term Method:   Queries based on semantic terms. 

DCC Method:   Queries based on DCCs. 

IPC Code Method:   Queries based on IPC codes. 

Mixed Method:   Queries based on a mix of terms, DCCs, and IPCs. 

Firm Name Method:  Queries based on company name. 

 

Each method prescribes different ways of designing a patent search query in DII to collect patent 

data on technological competences in the technical fields being investigated. The term method, the 

DCC method, the IPC method, and the mixed method are applied to bring macro level technological 

competences down to meso level technological competences. The terms, DCCs, or IPCs of the first 

four methods are identified from a case describing areas of technological competences and 

application of the BioBooster technology. These first four methods are similar to some of the 

methods that Porter & Cunningham (2004) use when sampling patent data. The firm name method 

is applied to bring micro level technological competences up to a meso level of technological 

competences. The “firm name” method is inspired by the applied patent analysis methods and 

procedures of Enghave et al. (2008). The “firm name” method is based on the assumption; when a 

case company is identified by e.g. experts to possess the technological characteristics of a potential 

licensing partner, then companies with similar technological competences are potential licensees, 

too. Enghave et al. (2008) write: “….identifying the recurrent use of an IPC configuration in the 

patent portfolio of a company suggests that within this area we are likely to find the core 

competences of the firm”. Some might argue that the most frequent occurring IPC code 

configurations in a case company’s patent portfolio do not necessarily indicate its core 
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technological competences. However, the investigator is convinced that companies which spend 

time, human resources, and money on building and legally protecting technological competences 

for use in various inventions only do so if they believe that such technological competences are core 

to their business. 

3.2.2 Sampling External Patent Data 

The Derwent Innovations Index (DII) is the external source and a search element that connects the 

investigator to patent information. The investigator enters a query at the DII search page and if the 

query is designed correctly and if there are any patent families possessing the properties of the 

queries, the database will “answer” with a record of patent families. A query is a request for specific 

patent data from DII’s patent database and in this paper it is designed to catch patent families in the 

cases being investigated. 

 

A query includes the properties of keywords, search fields, Boolean operators and refinements (or 

exclusions). Query properties are evaluated and recorded along the process of designing them. The 

DII search page includes several boxes into which you enter a keyword. Each box lets you enter the 

keyword in one or more of the following search fields: Topic (search the Title and Abstract fields), 

Title (patent titles), Assignee name, Inventor name, Patent Number, IPC, Derwent Class Code 

(DCC), Derwent Manual Code or Derwent Primary Accession Number. The boxes are default-

connected with Boolean AND logic, but you can change this to Boolean “OR” or “NOT”. Boolean 

search operators assist the investigator in combining keywords for specifying, refining, broadening 

or narrowing her searches. As an example, the search “C02F3/08 in IPC Codes AND Grundfos in 

patent assignees” reveal patent families that contain both keywords. In contrast, the search 

“C02F3/08 in IPC Codes OR Grundfos in patent assignees” reveal patent families that contain 

either the keyword “C02F3/08” or the keyword “Grundfos”, or both. NOT is used to exclude patent 

families from the patent record. The time span is always “all years” (i.e. from 1963-2009) as the 

intelligence need of discovering an area of technological competences is not dependent on time. 

Please see Appendix page 74 for illustration of some of the DII search page options. When having 

run one or more keywords through the DII search machine it comes up with a patent record and 

several standard refinement options i.e. subject technological areas, assignee names, assignee codes, 

inventors, IPC codes, Derwent Class Codes, and Derwent Manual Codes. Further, the investigator is 

able of refining the patent record by entering a term search, which searches the patent topics and 

titles. All the choices taken by the investigator on keywords, Boolean operators and refinements 



 

Page 40 of 111 

 

eventually result in a final query and subsequent patent sample ready for further investigation. The 

final designed query is recorded in a template. Further, to remedy confusion, duplications of work 

and efforts, and to support a smooth emergence of theory; the investigator recorded the steps taken 

while building a query. 

 

The designing of queries takes departure in the five patent information methods. When designing 

queries one keyword is entered after another. Every time a keyword is entered the investigator 

studies the resulting patent record to decide what keywords, data cleanings and refinements to use 

or discard next, in order to develop theory as it emerges. When reviewing a record of patent 

families the investigator clearly does not read every document from front to back. The investigator 

goes through a decision making process that enables her to appropriately separate the documents 

between ones to keep and ones to exclude. This decision making process is core to searching 

patents and developing theory and takes time and practice to develop. The decision making process 

is guided by the investigator’s technical insights, the research questions and by methods, 

procedures, principles and rules of the TI system. The process of generating the final queries and 

patent samples is controlled by the emerging theory and is concerned with the refinement of ideas 

and samples. When determining the relevancy of a patent record the investigator essentially does 

two things i.e.: 1) screens the appropriate parts (e.g. patent titles, IPC code appearances, patent 

assignee appearance) for information needed to determine its relevancy to the case being 

investigated, and 2) determine which subject features of the patent sample are of interest or not to 

the investigation. The patent record is refined accordingly or a new query is built.   

 

The BioBooster technology addresses technological competences and areas of application within 

the biotech landscape. The investigator knows from experience that due to the extensive assignment 

of IPC codes within the biotech area a DII patent sample of around fifty patent families can result in 

an extensive TECHPATTERN® output file. Thus, when the investigator looks to identify other 

patent variables than IPC configurations e.g. patent assignees or patent titles, it takes great efforts to 

correlate and clean the TECHPATTERN® output files (explained in detail in the next section). The 

investigator, whom is working alone, has therefore decided that when the aim is to identify other 

patent variables than IPC code configurations of the patent sample; then any DII patent sample that 

is run through TECHPATTERN® may represent a maximum of fifty patent families 
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3.2.3 Patent Analysis 

After having generated DII patent samples using the five patent sampling methods, patent data is 

either analyzed in TECHPATTERN® or manually, or both, to produce information on 

technological competences by analyzing IPC code configurations and patent assignees. 

 

When running a DII patent sample through TECHPATTERN® you are able to conduct two 

analyses i.e. the “Patent Sample Profiler” analysis and “Find IPC Configurations in Patent 

Sample” analysis. The results of each analysis are opened in MS Excel providing you with two 

excel documents of analyzed patent data. The excel document from the “Patent Sample Profiler” 

lists all the patent families of the patent sample according to the number of IPC codes they 

represent, starting with the patent family representing the highest amount of different IPC codes. 

The patent numbers of all patent families are listed next to the tallied IPC codes, please see example 

in Appendix page 74. In the excel document extracted from the “Find IPC Configurations in Patent 

Sample” analysis you will find the following patent variables recorded for each analyzed IPC code 

configuration: Patent Number(s), IPC codes configurations and the number of times they each occur 

in the sample, Patent Title, Derwent Patent Class, Application Date and Patent Assignee. From the 

“Find IPC Configurations in Patent Sample” analysis the investigator quickly learns which IPC 

code configurations occur most frequently across the analyzed patent families. 

 

Please note, TECHPATTERN® is designed to detect IPC code configurations, hence the “Find IPC 

Configurations in Patent Sample” analysis only analyzes patent families with in-between matching 

IPC code configurations. The following groups of patent families are therefore not present in the 

“Find IPC Configurations in Patent Sample” output excel document: 

 Group ≤ 1 IPC: Those patent families of the patent sample possessing cero or only one IPC 

code and therefore not part of any configuration. 

 Group ≥ 2 IPC: Those patent families of the patent sample possessing two or more IPC 

codes not part of any configuration i.e. please remember that patent documents in the same 

patent family may be assigned with different IPC codes. 

 Group ± Configuration: Those patent families of the patent sample possessing two or more 

IPC codes that are part of a configuration which does not match any of the IPC 

configurations of the other patent families. 
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When the investigator is not interested in conducting an IPC Configuration analysis but instead 

looks to identify patent assignees of the patent sample with the assistance from TECHPATTERN®, 

then the investigator needs to collate the data of the two TECHPATTERN® excel documents and 

run an extra patent sample in DII. Accordingly; steps taken to identify patent titles and patent 

assignees of patent families in TECHPATTERN® analyzed patent sample (ANALYSIS 1 denotes 

the “Patent Sample Profiler” excel document, and ANALYSIS 2 denotes the “Find IPC 

Configurations in Patent Sample” excel document): 

 ANALYSIS 1 and ANALYSIS 2 are collated. The investigator identifies the patent families 

that are present in ANALYSIS 1 and not in ANALYSIS 2. These patent families are 

recorded and saved for further data collection. ANALYSIS 2 is cleaned for patent family 

duplicates. 

 Generate a DII patent sample with the non-analyzed patent families as identified in Step 1. 

Once again the DII patent record is evaluated and hence, some patent families could be 

excluded from the sample. Save the sample as plain html text. 

 Open the DII plain html text document and the cleaned ANALYSIS 2 document and copy 

all patent titles and their associated patent assignees into one document. This document now 

contains a list of potential licensees in terms of patent title (inventions) and patent assignee 

information. 

 

The investigator also retrieves information from patent data manually, by downloading a text file on 

the DII patent sample into MS Word, clean up the file and lists all information on patent titles and 

patent assignees, respectively. Information on patent assignees and IPC code configurations is 

produced and analyzed to identify technological competences of the cases being investigated. The 

patent information is analyzed by comparing it against primary data as collected from the 

BioBooster experts, primary patent data collected in DII, or secondary data collected from the 

internet. When analyzing information on patent assignees, the investigator excluded all non-

commercial assignees e.g. universities and individual assignees, as they are considered to be 

potential research partners rather than potential industrial licensees. The results from the patent 

analysis are used to evaluate the accuracy of the five  patent sampling methods in terms of their 

ability to accurately hit the subject matter of investigation in the global patent landscape. The 

control and cross-comparison of findings may also indicate if the investigator has managed to 

utilize the technical data as gathered from the BioBooster expert interviews and from secondary 
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sources at the internet correctly when designing queries and assessing the technological 

competences of the cases being investigated. 

 

Information on patent titles of the patent samples was prepared (please see Appendixes page 77 and 

87) with the intention of having BioBooster experts assess whether the patent titles describe 

technologies that in one or another way can derive value from the biomass-output or the functions 

and usability of the BioBooster technology. The investigator is to a certain technical level capable 

of estimating whether or not an identified invention is a possible technological fit to the BioBooster 

technology. However, having BioBooster experts undertake such estimate will provide higher 

confidence in findings. Accordingly, the investigator developed questionnaires with cover letters 

and patent title data and emailed the documents to Nils Thorup, whom forwarded it to BioBooster 

experts. Unfortunately, the BioBooster experts had not returned the questionnaires by the time the 

investigator was ready to finish up her research and hand in the thesis. 

 

3.3 Trustworthiness of the Research 

Some might argue that as a patent analyst one should know the technological area(s) of 

investigation in detail meaning that the investigator of this thesis should know about the technical 

features of the BioBooster technology and subject technological matters of the biotech landscape. 

The technical data as collected from BioBooster experts has been of great importance, because in 

being a business management student and not a technical student the investigator knows how, but 

not what, to look for in the global patent landscape. For example, the investigator would probably 

never have figured out that the BioBooster technology is capable of producing biodegradable 

polymer useful for e.g. plastic bags. Thus, it is of great importance to understand the technology and 

its technology landscape well enough for being able to detect important patterns of information. 

Though, one does not have to be a genius or even possess normal skills and knowledge in the 

technical field of investigation. Paramount to successful patent data analysis is the investigator’s 

analytical skills, judgment and ability to use the correct and right amount of tools, even if that 

means only brains, hard work, and a simple spreadsheet program. Naturally, the access to a reliable 

patent database as DII is imperative, too, as well as it is important to become familiar with the 

important features and properties of the chosen patent database and patent documents in general. To 

establish confidence in the findings of this thesis, the investigator made use of a triangulation 

strategy using several kinds of methods and data, including using both quantitative and qualitative 

approaches (Bryman, Bell 2007). Further, apart from providing the research with primary data from 
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both BioBooster experts and the DII patent database; Nils Thorup from Grundfos New Business has 

read through the final thesis to comment on possible misinterpretations before it is handed in. He 

had no comments. This does to some extend heighten the level of trustworthiness in the research, 

too. The intent of the research is to develop and test an information processing model, which is 

capable of facilitating the identification of technological competences to support decision makers in 

recognizing ETC opportunities. The methods and procedures of the TI system as described above 

are believed to be replicable and operable on any technology for which a company wishes to find 

potential licensing partners. This, of course, depends on the technology’s characteristics. The 

greater amount of technological contexts or the greater the technology areas in which the 

technology might fit rightly are; the easier it should be to detect potential licensees in the global 

patent landscape, and vice versa. The TI system organizes for the TI process to produce information 

on technological competences i.e. the internal TI system specifies what to look for and the external 

TI system tries to hit the specified values as accurate as possible. Hence, in terms of accuracy the 

investigator needs to evaluate whether the five patent information methods work well as a 

“compass” in the global patent landscape, and hence facilitate the identification of technological 

competences. The higher the number of relevant technological competences within a sample, the 

more accurate do the five patent information methods stand out.  

 

3.4 Structure of the Remaining Paper 

The remaining parts of the paper are structured as a technology intelligence (TI) process as follows: 

Chapt.4:  Expert data from unstructured interviews is analyzed to establish the technological 

context of the investigation. 

Chapt.5: Within this context; internet based biotech data is analyzed to develop two cases of 

technological competences that are to be objects of study. 

Chapt.6: Data from patent documents on the technological competences of the technical fields 

being investigated is collected from DII using five different methods. 

Chapt.7: The patent data is analyzed to reveal information on the technological competences to 

test the accuracy of the collection of patent data. 

 

Chapter 8 contains the conclusion of the paper. The below flowchart is designed to illustrate the TI 

process as a sequence of information processing steps which the reader will be taken through in 

chapter 4 to 7. The flowchart is portrayed in the beginning of each chapter for the reader’s 

guidance. 
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Figure 4: Technology Intelligence Process Flowchart 
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4 BioBooster Technological Performance Characteristics 

Biotechnology promises a greener and safer world and is the new general purpose 

technology that due to its environmental and societal contributions will affect entire 

economies at global level. Companies of various industries compete in riding the biotech 

wave and the BioBooster technology may help some companies in riding faster, smoother 

and higher than others. The information produced from interviewing the BioBooster experts 

is presented in this chapter to establish a technological point of departure for the TI process.  

 

Grundfos BioBooster is the world’s most compact biological wastewater treatment plant. 

The solution can comprise mechanical/chemical treatment and biological treatment, and it is 

developed especially for industries discharging high levels of organics. 

 

 

 

The BioBooster technology is a mechanical platform that demonstrates higher organic removal rates 

per volume than any other biological technology. The patented cycloidal rotating disc system rasps 

of excess biofilm and keeps a uniform biofilm layer. This ensures a stable biological process and 

functions as a self-cleaning mechanism. The BioBooster is pressurized and fed with oxygen, rather 

than atmospheric air, to increase oxygen concentration in the organic fluid being flown through the 

reactor. The rotating disc system ensures oxygen access to all microorganisms and, hence, creating 

optimum conditions for the biological process. In layman eyes and terms; the BioBooster 

technology is a big tube that separates organic solids from organic fluids. An organic fluid is flown 

trough the BioBooster in which bacteria are placed, nurtured and cultured to perform a biological 

treatment of the fluids. It is essential to keep the bacteria colony (biofilm) healthy and active to 

ensure a maximum rate of biological burning and performance. The BioBooster technology 

consistently keeps the biofilm active and effective which ensures an on-going separation of solids 

and fluids. The separated solid is sludge like material containing fungi, bacteria, polymer and 

enzymes. The BioBooster technology can be installed as a “multi-bacterial” facility i.e. one 

BioBooster plant may consist of several BioBoosters in which different kinds of bacteria are grown, 

Picture of two Grundfos BioBooster units 
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hence, giving the opportunity of undertaking different biological treatments at the same time. Due 

to the BioBooster’s ability to boost the process with oxygen “injections” it allows for fast analyses 

of the microorganisms. Finally, it is easy to clean the BioBooster facility out to replace it with new 

bacteria or fluid inputs. Traditionally, bacteria and yeast are grown in vats where the biofilm 

situates itself around some object e.g. clay or plastic balls, floating in the vat. When the biofilm 

grows too big and inactive it is simply removed from the vat and new objects are applied for 

growing a new biofilm (diffusive transfer). Often it is costly and highly time demanding to clean 

those vats, especially when used for medicinal purposes which are developed under high standards 

of cleanliness. Another traditional method for removing bacteria is by convective flushing or 

draining i.e. centrifugation separating the bacteria from the fluid. The Grundfos BioBooster 

technology replaces the diffusive and convective technologies of bacteria growth and transfer in 

many aspects. The BioBooster technology has a unique ability to separate organic solids from 

organic fluids, and water from other organic fluids. The BioBooster technology’s strength is its 

innovative and efficient biological treatment processes that produce microbial products i.e. bacteria 

and fungi sludge containing enzymes and polymers. Thus, companies that produce or apply 

microbial products can derive value from using the BioBooster technology in their production 

processes. The following five companies are identified as characterizing a potential BioBooster 

licensing partner i.e.: Novozymes A/S, Chr. Hansen A/S, Danisco A/S, Novo Nordisk A/S and 

Carlsberg A/S. 

 

4.1 Findings from the 1st step of the TI process 

At this early stage in the TI process the investigator experiences that expert’s judgment on 

technological and business opportunities is key to scoping the technological boundaries of the 

research. Too, expert’s information on BioBooster’s performance characteristics in relation to ETC 

opportunities in new markets is to become useful, when the investigator assesses the empirical 

findings from the patent analysis in the fourth step of the TI process. The information as extracted 

from expert interviews shapes the technological framework within which the investigator will 

identify cases to be studied. Further, this first step of the TI process provides the investigator with 

an important technical knowledge base, which allows her to redefine the BioBooster technology 

from being a biological wastewater treatment plant to being an industrial microbial fermentation 

plant. It is of high significance for the investigator to redefine the technological application arena of 

the BioBooster technology because the aim of the TI process is to produce information on 
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technological competences to support decision makers in growing new markets through innovating 

already existing technologies. 

 

5 Technological Competences and Areas of Application 

In this 2
nd

 step of the TI process the overall aim is to describe the technological areas of 

application and the technological competences that offer promise for the BioBooster 

technology. Based on BioBooster experts’ technical directions the investigator was able to 

gather information on biotechnology, microorganisms, and their industrial contributions 

from various subject related sources at the internet. Because the investigator is not skilled in 

studying microbiology or biotechnological matters, she found it tremendously hard to make 

sense out of the microbial technological information found at the internet. Though, after 

many hours of studying web pages and web based articles relating to areas of microbiology 

and biotech business, the investigator was able to produce “layman”-information on the 

microbial area of biotechnology as presented below in the case descriptions. 

 

Biotechnology is any technological application that uses biological systems, dead organisms, or 

derivatives thereof, to make or modify products or processes for specific use
16

. Some describe 

biotechnology as developing into three directions i.e. the red, white, and green. Red biotechnology 

describes the medical/pharmaceutical branch of biotechnology. Bacteria, fungi, or cell cultures are 

used to produce drugs such as insulin. Red biotechnology is also becoming increasingly more 

important in modern diagnostics. In white or industrial biotechnology, industrial products are 

produced with the aid of living microorganisms or cellular components. Green biotechnology or 

also plant biotechnology is employed in the field of agriculture
17

. However, the line between red, 

white, and green biotechnology is often blurred e.g. a biotechnology applied to medical (red) 

processes might also be useful for application in green or white production processes. Thus, 

biotechnology blurs industrial boundaries, too. For example, many of the companies involved in 

bioenergy are not traditional energy companies but often biotech companies involving their 

biotechnological competences in various industries (i.e. the enzyme company Novozymes serves 

the detergents, fuel ethanol, cereal food, biopharma, and biopolymer industries). The 

microorganisms (i.e. bacteria, fungi, enzymes, and polymers) produced by the BioBooster microbial 

                                                 

16
 http://www.cbd.int/ (Convention on Biological Diversity) 

17
 http://www.basf.com/group/corporate/en/products-and-industries/biotechnology/what-is 
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fermentation plant are applicable across various industrial products and processes i.e. some 

companies ferment (produce) microbial products, some companies use microbial products to carry 

out useful processes, and some companies apply microorganisms to their products. 

 

5.1 The Polymer Case 

When potential licensees of the BioBooster microbial technology cannot be identified by company 

name; they can be identified by technological competences. Thus, the investigator constructs the 

Polymer Case which profiles the technological competences of markets and industries producing or 

applying microorganisms and the associated polymers. The purpose of the Polymer Case 

description is to produce information that facilitate and coordinate the process of sampling patent 

data in DII with the use of the four patent information methods i.e.: the term method, the DCC 

method, the IPC method, and the mixed method. Thus, the case description is summed up in a 

keyword thesaurus template (i.e. Table 4) containing semantic terms, DCCs, and IPCs representing 

the technological competences of potential BioBooster licensees. 

 

A polymer is “a naturally occurring or synthetic compound consisting of large molecules made up 

of a linked series of repeated simple monomers
18

”. It is important to distinguish between synthetic 

and biological polymers as they are produced in very different ways and traditionally applied for 

different uses. However, today “Biodegradable polymers aim at offering functional properties 

similar to that of conventional polymers (e.g. inorganic plastics, polyester)
19

”. Bacteria produce 

polymer and, normally, the bacteria use the polymers for their own energy needs. Though, if the 

bacteria are “harvested" before using the polymer they have stored, the polymer grown inside the 

bacteria can be used for making biodegradable polymer (plastic)
20

. Biogradable plastic is 

increasingly demanded by consumers and is already utilized in composition with consumers’ 

everyday life in various forms of coatings and products e.g. plastic table ware, mobile phone covers 

and accessories, fashionable clothes, and plastic bags. Researchers as well as companies of the 

plastic industry are interested in obtaining useful, environmentally safe, biodegradable polymers 

and plastics by bioprocesses using bacteria e.g. some bacteria can convert oil spills and toxic waste 

into harmless, biodegradable polymers. The development and application of biopolymers is, 

however, still at an initial stage and many companies that produce, market and apply inorganic 

                                                 

18
 http://wordnetweb.princeton.edu/perl/webwn?s=polymer 

19
 Bhaskaran, R.P. (02. 2004) “US Biodegradable Polymer Market: Greening up for a better tomorrow!”, Frost & 

Sullivan, http://www.frost.com/prod/servlet/market-insight-top.pag?docid=10434867 
20

 http://www.mtholyoke.edu/offices/comm/csj/970124/bacteria.html 
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polymers are yet to jump the environmental friendly wave of biopolymers. Products and 

components developed using polymers, are used in many applications e.g.: aerospace, automotive, 

marine, defense, medical, electrical, electronic, construction, transportation, and consumer & 

domestic products. Upstream plastic suppliers of these industries are potential licensees of the 

BioBooster technology including suppliers that do not yet develop and market organic polymers. 

Many of those companies that already produce biodegradable polymers extract the polymers from 

starch of the kingdom plantae such as corn, alga or tomato plants. In contrast, the BioBooster 

technology produces microbial starch from which polymers are extracted. Biodegradable polymer 

products are based on microbial starch, plantae starch, or a combination of both. The BioBooster 

technology is therefore a potential complementary technology in plantae based polymer 

productions. Any company that produces microbial based polymers, or inorganic polymers, or 

applies polymers in their production processes can derive value from having access to the 

BioBooster technology. Also, the oil recovery business may benefit from a bacteria fermentation 

plant where the bacteria are to function as a “worker” that separates water from oil. Bacteria and the 

associated polymer have many properties that make them potentially useful for oil recovery 

processes
21

 one of which is to separate water from oil. When oil is pumped up from the reservoir, 

the oil is often contaminated by water. Thus, the process of separating water from oil becomes 

central to companies that recover oil
22

. 

Table 4: Polymer Keyword Thesaurus 

Licensee Technological Competences 

Terms Derwent Class Codes IPC Codes 

Biodegradable,  polymer, 

inorganic plastics 

(antonym), enzymatic, 

microorganisms, bacteria, 

fungi,  “harvested", 

composition, 

environmentally, 

bioprocesses, convert, oil 

spills, toxic waste, oil 

recovery, separates, 

reservoir  

A11 (Natural polymer, processing polymers 

including equipment); A32 (polymer 

fabrication); D16 (Fermentation industry); C06 

(Biotechnology, plant genetics, veterinary 

vaccines); A25 (Polyurethanes, polyesters); J01 

(Separation including e.g. evaporation, 

crystallization etc.); B04 (Natural products and 

polymers, testing, compounds of unknown 

structure); H01 (Crude oil and natural gas); H04 

(Petroleum processing); Q49 (Mining); Q55 

(machines, engines for liquids); 

C08B030 

C08L003 

C08L101 

C08L067 

C12N009 

C12P019 

B29C047 

C12S001 

C12N001 

C12R001 

C12Q001 

A61K035 

A61K033 

A23L001 

                                                 

21
“Microbial enhanced oil recovery techniques improve production; bacteria may be valuable in offering cost-effective 

and environmentally benign EOR”, article by Saeid Mokhatab and  Leo A. Giangiacomo, Oct 2006, World Oil. 
22

 http://ing.dk/artikel/33539-olieplatform-paa-havets-bund?highlight=ABB, web article by Jacob Berner Moe, 11. 

08.2002, Ingeniøren. 
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5.2 The Carlsberg Case 

When a company is identified by name as an example of a potential licensee, the technological 

profile of the company can be utilized as source of information on similar technological 

competences possessed by other companies. The BioBooster experts identified five companies that 

all possess the technological competences of a potential licensee. Each of the five companies is a 

potential case to test the “firm name” patent information method at, thus each company is presented 

below. Further, the investigator believes that a short introduction to potential licensees adds value in 

picturing the technological landscape of the investigation at firm level. 

 

 The company Chr. Hansen describes its core competences as follows at its corporate 

website
23

: “Our core competences are found within microbiology and biotechnology; with 

focus on food starter cultures, enzymes and health promoting characteristics of probiotics 

and functional foods as well as natural colors.” The Chr. Hansen produced ingredients are 

used in the food, pharmaceutical, nutritional and agricultural industries. The technological 

core competence of Chr. Hansen is finding and developing microorganisms, hereunder 

providing innovative solutions within fermentation which lead to improvements in yields 

and robustness. According to the DII; Chr. Hansen is the patent assignee of 40 patent 

families. 

 Enzymes, microorganisms and biopharmaceutical ingredients for industrial applications are 

Novozymes’ core business. Novozymes’ core competences enable the company to find, 

develop or refine enzymes and microorganisms and to produce them safely in large 

quantities
24

. When running a DII search on Novozymes as patent assignee it shows that 

Novozymes own 1,125 patent families. 

 Carlsberg A/S is one of the world’s largest breweries and the foundations of Carlsberg’s 

core business are the beer markets of Western Europe, Eastern Europe and Asia. Carlsberg 

Research Center (CRC) is part of Carlsberg A/S and creates novel opportunities within 

brewing and biotechnology. One of CRC’s scientific competences are the use of brewing 

enzymes under alternative conditions, for example in the areas of baking, fruit juice 

preparation or in the production of paper and pulp
25

. According to the DII patent database 

Carlsberg A/S is the patent assignee of 77 patent families. 

                                                 

23
 www.chr-hansen.com 

24
 www.novozymes.com 

25
 www.crc.dk 
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 Novo Nordisk A/S is making approx. half the world's commercial insulin supply and a broad 

array of enzyme-based pharmaceuticals
26

. Novo Nordisk possesses a multidisciplinary 

enzyme expertise for the development of new enzymes and enzyme applications. The 

insulin production builds on a fermentation process in which some of the main ingredients 

are sugar and salt, which are converted into insulin by adding yeast. Novo Nordisk and 

Novozymes are companies of the Novo Group A/S. When running a DII patent search on 

Novo Nordisk as patent assignee and cleans the sample accordingly, it shows that Novo 

Nordisk owns 2,500 patent families. 

 Danisco A/S is one of the world's leading producers of food ingredients, enzymes and bio-

based solutions
27

. Danisco’s ingredients are used globally in a wide range of industries – 

from bakery, dairy and beverages to animal feed, laundry detergents and bioethanol. 

Genencor is the biotechnology division of Danisco. Genencor discovers, develops, 

manufactures, and delivers eco-friendly, efficient enzyme product solutions for the 

agricultural processing, cleaning and textiles, food and feed, consumer, and industrial 

markets. Genencor also develops innovative advancements for the biofuels, biodefense, and 

biosafety industries. When running a DII patent search on Genencor OR Danisco as patent 

assignee and cleans the sample accordingly, it shows that the Danisco Group owns 1,178 

patent families. 

 

Due to resource constraints it is only Carlsberg A/S that is chosen as case to be studied in this 

thesis. The reason for choosing Carlsberg A/S is partly due to its industrial and technological 

profile. Carlsberg is a Brewery and, hence, it is most likely engaged in biotechnological activities 

involving mainly fungi and enzymes rather than polymer, which is the focus of the Polymer Case. 

The company is patent assignee of a small patent family portfolio easy to handle with the resources 

available, which is another reason for choosing Carlsberg as the case to test the “firm name” 

method on. 

 

5.3 Findings from the 2nd step of the TI process 

This step of the TI process defines the technological landscape in which the investigator will test the 

patent information methods on their ability to identify information on potential ETC opportunities 

of the BioBooster microbial fermentation technology. Findings in this step of the TI process show 
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 www.novonordisk.com 
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that the technological landscape of the BioBooster technology offers a variety of technological 

competences and areas of application, which the investigator profiles in two cases i.e. the Polymer 

Case and the Carlsberg Case. To facilitate the operationalization of the identified technological 

areas belonging to the polymer market, a keyword thesaurus to use as help in searching patent data 

was developed. The properties of the keyword thesaurus are technological indicators of a potential 

licensee’s technological competences. It is not necessary to develop a keyword thesaurus in the 

Carlsberg Case, as Carlsberg A/S itself is a technological indicator of a potential licensee’s 

technological competences. 

 

6 DII – Sampling Patent Data 

To sample patent data representing technological competences that indicate external 

technology commercialization opportunities of the BioBooster microbial fermentation 

technology, the investigator tests the five patent information methods on the two cases as 

follows: 

 The term method, the DCC method, the IPC method, and the mixed method are 

tested on the Polymer Case. 

 The “firm name” patent information method is tested on the Carlsberg Case. 

 

The cases are studied in the global patent landscape accessed through DII to generate patent 

samples, which will be analyzed in the next step of the TI process to establish if the five 

patent information methods are helpful in the generation of accurate patent data. 

 

6.1 Polymer Case: Patent Data Collection 

When searching for specific biotechnological competences in the humongous amount of global 

patent data; the keyword thesaurus comes in very handy as guiding tool to ensure a somewhat 

focused sampling of patent data. Each process of designing a query takes its departure in the 

keyword thesaurus properties that are applied to bring the number of patent record hits down while 

at the same time staying focused on the case and technological landscape being investigated. Every 

time a keyword is added to the query; the patent sample is narrowed down to a level deeper in the 

global patent landscape. The effect of applying a specific keyword to a query under construction is 

recorded in terms of the number of patent families pertaining to that exact query configuration. For 

example, when adding the term keyword “polyester” to the query configuration “biodegradable 

(AND) polymer” it brings the patent sample down from 5,210 to 774 hits. It is advantageous to 
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record a keyword’s effect on the patent sample size as an indicator on the level of specificity i.e. 

some keywords possess a too specific nature and hence level down the patent sample too much 

thereby risking to leave out closely related and relevant patent families. Though, this is sometimes 

unavoidable. The recording of keyword’s effects also helped the investigator to control the size of 

the patent sample being generated. 

 

Table 5 displays the four different queries designs of the Polymer Case. The BioBooster technology 

is only useful for fluid organic processes, and is not to be licensed into the industrial waste water 

market. Thus, the investigator found it useful to exclude this set of specific technological 

characteristics from each sample with the use of the Derwent Classification Codes E3 (general 

inorganic) and D15 (treating water, industrial waste and sewage). To ensure that each final designed 

query represents a focused search on the case being investigated in the global patent landscape, the 

investigator tested each query step several times. When satisfied the resulting patent samples were 

saved for further analysis. It is important to note that the global patent landscape grows every day, 

especially within the biotechnology landscape. Hence, when running a specific query at a later point 

in time it will most likely display a different and larger sample of patent families as it did when 

being designed. For example, the query configuration “B04 (AND) D16 (AND) J01” went from 

displaying 1,595 patent families to 1,764 patent families one week later, which is an increase of 

more than 10%. 

 

Table 5: Polymer Queries 

 

As shown in Table 5 the number of patent families in each of the four patent samples is as follows: 

1) Polymer “term query” sample: 25 

2) Polymer “DCC query” sample: 44 

3) Polymer “IPC query” sample: 11 

4) Polymer “mixed query” sample: 39 
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The investigator experienced a high degree of “responsiveness” from the technological landscape of 

the Polymer Case. Being faced with a patent record of 25,000 patent families (each representing 1 

to 40 patent documents) or more is not at all unusual when running DII searches on keywords of 

biotechnological nature. The technological landscape offers an immense amount of patent data of 

rich technological nature, which apparently is due to a general tendency of combining various 

technologies into new inventions. An invention within the technological landscape of the case can 

be assigned with more than 20 IPC codes within just one patent document. Such a “responsive” 

technological landscape is friendly in terms of offering a rich amount of data to investigate which, 

however, demands a highly focused and structured approach to data collection. 

 

6.2 Carlsberg Case: Patent Data Collection 

A DII search for Carlsberg as patent assignee resulted in 77 patent families and when looking 

deeper into the sample it reveals that all of the patent families relate to the Carlsberg Brewery 

Group. When examining the patent sample further, the investigator learns that the following IPC 

codes are most frequently assigned to the Carlsberg patents, i.e.: B67D-001/00 (apparatus or 

devices for dispensing beverages on draught), B67D-001/08 (details), and B67D-001/04 (apparatus 

utilizing compressed air or other gas acting directly or indirectly on beverages in storage 

containers). The class code B67 refers to opening or closing bottles, jars or similar containers; 

liquid handling. B67 is the most frequent occurring IPC class code and indicates the business area 

of Carlsberg and most properly also the areas of their core competences. However, it is the core 

competences of a biotech brewery that is looked for rather than the core competences of a 

traditional brewery and, hence, all inventions containing the IPC class code B67 are excluded from 

the Carlsberg sample. Furthermore, the sample is cleaned for inventions containing IPC codes of the 

following IPC classes, i.e.: B65 (conveying; packing; storing; handling thin or filamentary 

material); B29 (working of plastics; working of substances in a plastic state in general); B32 

(layered products); F25 (refrigeration or cooling; combined heating and refrigeration systems; heat 

pump systems; manufacture or storage of ice; liquefaction or solidification of gases); A61 (medical 

or veterinary science hygiene); G01 (Physics, measuring and testing). 

 

After having cleaned the Carlsberg patent record it is down to only 23 hits, where the five most 

occurring IPC codes are C12C-011/00, C12P-021/00, C12P-021/02, C12C-001/00 and C12N-

015/09. The IPC class code C12 represents “biochemistry; beer; spirits; wine; vinegar; 

microbiology; enzymology; mutation or genetic engineering”. C12C represents “brewing of beer, 
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C12P represents “fermentation or enzyme-using processes to synthesize a desired chemical 

compound or composition or to separate optical isomers from a racemic mixture”, and C12N 

represents “microorganisms or enzymes; compositions thereof; propagating, preserving, or 

maintaining microorganisms; mutation or genetic engineering; culture media”. The IPC sub-

classes C12C, C12P, and C12N in together represent technological competences of a biotech firm 

working with microorganisms and, hence, the sample is not cleaned further and is saved for further 

investigation in the next step of the TI process. 

 

6.3 Findings from the 3rd step of the TI process 

Due to the nature of the four patent information methods applied for investigating the polymer case, 

this part of the TI process has provided the investigator with strong capabilities in navigating the 

global patent landscape. This might indicate that the nature of four patent information methods 

support a structured and focused as opposed to a misleading and confusing search for patent data in 

the global patent landscape. Thus also heightening the trustworthiness of the patent sampling 

process and hence the resulting patent data. The investigator finds the keyword thesaurus and the 

four patent information methods useful as tools for collecting patent data in a rich technological 

landscape. The investigator found the patent information method of using the “firm name” as 

keyword to be a relatively unproblematic and focused approach for collecting patent data. The “firm 

name” method is very specific and, hence, more workable than the methods applied when collecting 

patent data in the Polymer Case. The investigator has to type only one keyword (i.e. Carlsberg) in 

the patent assignee search field to define the group of patents representing the technological 

competences of Carlsberg. In contrast, when searching the groups of patent representing polymer 

technological competences keywords must be carefully selected and tested to bring the patent 

record down from being general to being specific. The investigator is aware that the technological 

nature of Carlsberg A/S made the job easier than if e.g. Novozymes had been the case company 

where the investigator would have been forced into more extensive refinements than was necessary 

in the Carlsberg case. Also, if Carlsberg had owned some biotech subsidiaries, the names of such 

companies would have to be part of the “firm name” query too, so as to generate a patent sample 

representing the overall technological competences of the company group. This would have been 

the case if Danisco A/S had been chosen as case company. Danisco A/S owns the patent active 

biotech company Genencor, thus both company names should feature in the DII patent assignee 

query i.e.” Danisco (OR) Genencor”.  
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7 Patent Analysis 

This step of the TI process has the purpose of analyzing the Carlsberg and Polymer patent 

samples to test if the five patent information methods are useful for identifying the 

technological competences as searched for. 

 

7.1 Carlsberg Case 

The purpose of testing the “firm name” method on the Carlsberg Case is to establish 

whether data of the case company’s patent port folio is “willing” to reveal biotechnological 

competences which can facilitate the identification of other companies possessing the same 

or similar technological competences. In this section, the Carlsberg patent sample as 

generated in the latter step of the TI process is subject for IPC Code Configuration Analysis 

and Patent Assignee Analysis. 

7.1.1 Analyzing Carlsberg: IPC Code Configuration Analysis 

When analyzing the Carlsberg patent sample in TECHPATTERN® the investigator learns that there 

are a total of 1,050 configuration combinations across the 23 patent families. Of those 1,050 

configuration combinations; the following two IPC code configurations occur the most and equally 

often in the patent sample i.e.: 

1) C12P-021/00 (Preparation of peptides or proteins) + C12P-021/02 (having a known 

sequence of two or more amino acids, e.g. glutathione). 

2) C12C-011/00 (Fermentation processes for beer) + C12C-001/00 (Preparation of malt). 

 

Proteins are made of multiple peptides. A peptide is a chain of short polymers consisting of two or 

more amino acids, which are often referred to as the "building blocks" of proteins. Further, yeast is 

a fungi (microorganism) which is the most important ingredient for fermenting beer. Thus, when 

studying the meaning of the two IPC code configurations it is clear that Carlsberg A/S possesses 

technological competences that most likely will derive value from having access to a BioBooster 

microbial fermentation plant. 

 

BioBooster experts have stated that Carlsberg A/S possesses technological competences that define 

a likely licensing partner from a technological point of view. This is confirmed by the analyzed 

patent data. Thus, at this level of analysis the Carlsberg Case shows that it is useful to apply the 

“firm name” method for collecting patent data and to subsequently analyze this data in 
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TECHPATTERN to identify the exact core technological competences that make a pre-named 

company a potential licensee. This is a valuable finding for patent investigators whom quick and 

easy need to assess if the technological competences of a given company match a given technology. 

If this is the case the patent investigator has not only produced information on an ETC opportunity; 

the patent investigator has also produced valuable technological information which can function as 

a springboard to identify further ETC opportunities. All together, the patent investigator is relieving 

the burden of the informational constraint on markets for technology already at this early level of 

analysis. 

7.1.2 Identifying Technological Competences 

To identify core technological competences similar to those of Carlsberg’s in the global patent 

landscape and, thus to identify similar potential licensees, the investigator conducted a worldwide 

search in DII on each of the two IPC code configurations. The IPC code configuration C12P-

021/00+C12P-021/02 resulted in 2,462 patent families and the IPC code configuration C12C-

011/00+C12C-001/00 resulted in 44 patent families. The results indicate that the configuration 

C12P-021/00+C12P-021/02 equals a highly diffused and known combination of technologies as 

compared to the configuration C12C-011/00+C12C-001/00 being a technology of low diffusion 

rate. The patent samples resulting from running a DII search on each of the two IPC code 

configurations are investigated further: 

7.1.2.1 Patent Assignee Analysis of Carlsberg Query 1: C12P-021/00 and C12P-021/02 

By investigating further into the patent sample resulting from this query the investigator finds that 

besides from the IPC codes of the query, the IPC code C12N-015/09 appears most frequently. This 

IPC code is, too, among the top five appearing IPC codes of the Carlsberg Case sample. The IPC 

code appears in 518 of the 1,050 configuration combinations of the Carlsberg Case sample and, 

thus, indicates a core technological competence of Carlsberg. The patent sample is therefore refined 

by the IPC code C12N-015/09 and further, the sample is cleaned for the same IPC classes as the 

Carlsberg Case sample was. The patent record comes down to 652 patent families. When 

investigating the assignee names of these patent families (please see table of patent assignees in 

Appendix page 75); the investigator finds several well-known and large companies, three of which 

are Novo Nordisk, Genencor (Danisco), and Novozymes. These are companies that the Biobooster 

experts believe are potential licensees of the BioBooster technology. Thus, it is reasonable to 

suggest that it is useful to employ Carlsberg’s core technological competences as keywords for 

collecting data on patent assignees as indicators on external commercialization opportunities. The 
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investigator tested the TOP 10 assignees of the patent sample against information at the internet to 

establish whether these companies in fact possess technological competences of a potential 

BioBooster technology licensing partner. A short description of the TOP 10 patent assignees is 

listed in Appendix page 75. After having tested the TOP 10 patent assignees against information at 

the internet the investigator is convinced that that all of the TOP 10 patent assignees are potential 

licensees of the BioBooster technology now or in the future. The other patent assignees of the 

patent sample are therefore likely to possess technological core competences of a potential licensee, 

too. 

7.1.2.2 Patent Assignee Analysis of Carlsberg Query 2: C12C-011/00 and C12C-001/00 

This query is asking for technological competences within fermentation processes for beer and 

preparation of malt which most likely are competences that are possessed by companies applying 

fermentation processes using yeasts, bacteria, or enzymes to support the production of wine, beer, 

and spirits. The patent sample resulting from this query is only cleaned for patent families assigned 

with the IPC class code G01 (i.e. as was done in the Carlsberg Case sample). The patent sample 

then comes down from 44 to 40 patent families, which is a satisfactory level of data for a full patent 

assignee analysis. Patent assignees and the number of patent families they cover in this patent 

sample are shown in Appendix page 77 and are anticipated to possess technological competences 

similar to Carlsberg’s and to represent a group of potential licensees. A list of all patent assignees 

and patent titles of the patent families is prepared for further analysis, please see Appendix page 77. 

The investigator tested all the patent assignees against internet based information on their 

technological competences. Six of the forty patent families are assigned to universities or 

individuals that are excluded, which brings the unit of analysis down to thirty-two patent families. 

These thirty-two patent families are owned by 20 different companies of which the investigator 

identifies 16 companies whose products or production processes may derive value from having 

access to a microbial fermentation plant. The 16 companies are briefly described and listed in 

Appendix page 81. These companies are mainly within the wine and beer industries, though some 

of the companies are within foods, pharma, enzymes, or chemicals. Thus, even a very industry 

specific IPC code configuration (i.e. beer) may produce information on ETC opportunities in other 

industries. This indicates that the “firm name” method is capable of revealing technological 

competences in unexpected areas of the technological landscape. Further, the “firm name method” 

has been useful in facilitating findings almost right on target i.e. 16 out of 20 companies possess the 

technological competences of a potential licensee.  
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7.1.3 Carlsberg Case Findings 

The investigator is confident that the “firm name” method as part of a wider TI process is useful for 

utilizing patents as source of information on ETC opportunities and, hence, to relieve the 

informational constraint on markets for technology. Findings indicate that when applying the “firm 

name” method one is able to confirm or dismiss expert’s information saying that a specific 

company equals a potential licensing partner. Further, findings indicate that the “firm name” 

method is useful for developing empirical data which is correct and on target. These findings 

confirm and develop upon the findings of Enghave et al. (2008) which show that IPC code 

configurations in many ways are valuable to use for business intelligence purposes. The Carlsberg 

patent analysis develops upon the use of TECHPATTERN®, which has shown to be highly 

valuable in identifying technological competences in terms of IPC code configurations, which 

otherwise would not have been possible to identify. Naturally, the usefulness of the “firm name” 

method rests on the TI systems’ ability to guide the investigator towards a case company or a group 

of case companies possessing the technological characteristics of a potential licensing partner. If an 

IPC code configuration analysis of a case company turns out not to possess the required core 

technological competences, it is discarded from further analysis, and a new case company must be 

identified. Thus, if the underlying TI system does not possess or produce information that can guide 

the investigator in the right direction towards suitable case companies to analyze, the investigator 

will have to apply other methods for being able to utilize patents as source of information on ETC 

opportunities. This could be one of the other four patent information methods as tested on the 

Polymer Case. 

 

7.2 Polymer Case 

The Polymer Case is investigated by analyzing patent data from four patent samples each based on 

one of the four patent information methods i.e. the term method, the DCC method, the IPC method, 

and the mixed method. The purpose of analyzing the four patent samples is to establish whether the 

four patent information methods are useful in terms of hitting data on the technological 

competences that is searched for. In this section, the four polymer patent samples are subject for 

IPC Code Configuration Analysis and Patent Assignee Analysis. 
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7.2.1 IPC Code Configuration Analysis 

When analyzing the patent samples in TECHPATTERN® the investigator identifies the most 

occurring IPC code configuration across the patent families of each sample. These IPC code 

configurations and their technical descriptions are listed in Table 6. 

 
IPC Code Configuration 

IPC Code Configuration 

description 

Term Method 

C08L-067/00 (AND) C08L-

067/04  

 

The IPC configuration occurs 

in 5 of the 25 patent families. 

Compositions of polyesters obtained 

by reactions forming a carboxylic 

ester link in the main chain; 

Compositions of derivatives of such 

polymers (AND) Polyesters derived 

from hydroxy carboxylic acids, e.g. 

lactones.   

DCC Method 

A61L-027/00 (AND) C12N-

005/08 

 

The IPC configuration occurs 

in 5 of the 44 patent families. 

Materials for prostheses or for 

coating prostheses (AND) Human 

cells or tissues. 

IPC Code Method 

C08L-067/00 (AND) C12P-

007/62 

 

The IPC configuration occurs 

in 5 of the 11 patent families. 

 

Compositions of polyesters obtained 

by reactions forming a carboxylic 

ester link in the main chain; 

Compositions of derivatives of such 

polymers (AND) Carboxylic acid 

esters 

C08L-067/04 (AND) C12P-

007/62 

 

The IPC configuration occurs 

in 5 of the 11 patent families. 

Polyesters derived from hydroxy 

carboxylic acids, e.g. lactones 

(AND) Carboxylic acid esters. 

 

 

Mixed Method 

C08L-003/00 (AND) C08L-

003/02 

 

The IPC configuration occurs 

in 5 of the 39 patent families. 

Compositions of starch, amylose or 

amylopectin or of their derivatives 

or degradation products (AND) 

Starch; Degradation products 

thereof, e.g. dextrin 
Table 6: Polymer Case IPC Code Configurations 

 

Table 6 displays five IPC code configurations, hereunder ten IPC codes. Six of those IPC codes 

start with C08L. The IPC Class C08 represents “organic macromolecular compounds; their 

preparation or chemical working-up; compositions based thereon”, and the IPC subclass CO8L 

represents “compositions of macromolecular compound”. When searching the internet for 

information on macromolecules Wikipedia
28

 returns the following definition: “The term 

                                                 

28
 http://en.wikipedia.org 
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macromolecule by definition implies "large molecule". In the context of biochemistry, the term may 

be applied to the four conventional biopolymers (nucleic acids, proteins, carbohydrates, and lipids), 

as well as non-polymeric molecules with large molecular mass such as macrocycles.” At this level 

of the IPC analysis it is evident that four of the five IPC code configurations represent biopolymer 

related competences, which is a significant finding. This finding suggests that three of the 

information methods (i.e. the term method, the IPC code method, and the mixed method) are useful 

for searching and “hitting” patent data relevant to the polymer case under investigation. 

 

The IPC code configurations resulting from analyzing the term and mixed methods patent samples 

represent IPC codes that all start with C08L. The IPC method returns a patent sample with two very 

similar IPC code configurations, which, apart from displaying IPC codes starting with C08L as 

described above, display the IPC code C12P-007/62. The IPC Class C12 represents “biochemistry; 

beer; spirits; wine; vinegar; microbiology; enzymology; mutation or genetic engineering”, and the 

IPC subclass C12P represents “fermentation or enzyme-using processes to synthesize a desired 

chemical compound or composition or to separate optical isomers from a racemic mixture”. The 

IPC main group C12P-007 is “Preparation of oxygen-containing organic compounds”. When 

studying the technical meanings of the IPC code configurations of the IPC method patent sample 

and having the BioBooster experts’ technical information in mind; the investigator is convinced that 

the IPC code configurations represent biomass technologies, which can be produced and harvested 

by the BioBooster microbial fermentation plant. 

 

The IPC code configuration of the “DCC method” (i.e. A61L-027/00 and C12N-005/08) seems to 

represent some kind of human cell based coating for prostheses. The investigator is not sure how to 

decode the technical meaning of the technology, thus it is difficult to estimate whether or not the 

“DCC method” has been useful for producing patent data on technological competences of the 

polymer technical field. 

 

The IPC code configuration analysis of the Polymer Case shows that the “term method”, the “IPC 

code method”, and the “mixed method” are useful for sampling patent data on technological 

competences in the biopolymer technological landscape. Accordingly, the investigator runs a DII 

search of the four IPC code configurations which represent biopolymer-technological competences 

to test if competences in fact are likely to represent companies of the polymer technical field. 
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7.2.1.1 “Term Method” IPC Code Configuration 

The DII search for the IPC configuration C08L-067/00 (AND) C08L-067/04 returns 1,731 hits and 

when looking into the “Assignee Names” refinement box of the DII results page the investigator 

learns that 12 of the patent assignees are companies that are already identified as Polymer Potential 

Licensees in the Patent Assignee analysis (please refer to the next section of this chapter). These 12 

companies (as listed in Appendix page 83) cover 385 (22%) of the 1,731 patent families in the 

patent sample. This indicates that the IPC code configuration of the term method is an informational 

gateway to a substantial amount of polymer technological competences. 

7.2.1.2 “IPC Code Method” IPC Code Configuration (A) 

The IPC code configuration C08L-067/00 (AND) C12P-007/62 returns 22 patent families. When 

looking deeper into the patent assignee names of the sample, the investigator finds that 7 of the 

patent assignees are already known Polymer Potential Licensees (please see them listed in 

Appendix page 84). These 7 patent assignees represent 11 (50%) of the 22 patent families. This 

indicates that the IPC code configuration (A) of the IPC code method, too, is an informational 

gateway to polymer technological competences. 

7.2.1.3 “IPC Code Method” IPC Code Configuration (B) 

The IPC code configuration C08L-067/04 (AND) C12P-007/62 returns 35 patent families. When 

studying the patent assignee names of the sample the investigator finds that 3 of the patent assignees 

are already known Polymer Potential Licensees (please see them listed in Appendix page 85). These 

3 patent assignees represent 15 (43%) of the 35 patent families. This indicates that the IPC code 

configuration (B) of the IPC code method, too, is an informational gateway to polymer 

technological competences. 

7.2.1.4 “Mixed Method” IPC Code Configuration 

The DII search for the IPC code configuration C08L-003/00 (AND) C08L-003/02 returns 603 

patent families of which 8 patent assignees (ref. Appendix page 86) are companies that are already 

identified as Polymer Potential Licensees. These 8 patent assignees cover only 35 (6%) of the 603 

patent families in the patent sample. This indicates that when compared to the results of the two 

other methods the IPC code configuration of the mixed method is a less useful informational 

gateway to the worldwide polymer technological competences. 

 



 

Page 64 of 111 

 

The findings from running a DII search of the four IPC code configurations heightens the 

trustworthiness of the term and IPC methods ability to facilitate patent information on polymer 

technological competences. The patent data retrieved by using the mixed method does not show 

convincing results, though the method does still open doors to identify technological competences 

of the polymer landscape. 

7.2.2 Patent Assignee Analysis 

Patent assignees of the polymer patent samples are anticipated to possess the technological 

competences of polymer producing or applying companies and, hence, to represent a group of 

potential BioBooster licensees. A list of all patent assignees and patent titles of the four patent 

samples is presented in Appendix page 83. 

 

All patent assignees of each sample are tested against internet based information on their 

technological competences. This to establish whether the four patent information methods when 

tested on the polymer case in fact facilitate the information on technological competences (potential 

licensees) as requested. The investigator identifies 28 patent assignees possessing technological 

competences related to the production or industrial application of polymers. Please find a short 

description of the 28 patent assignees’ companies in Appendix page 102.  

 

Some of the 28 companies appear several times within or across the patent samples. Thus, to 

establish the four patent information methods’ ability to hit the subject matter of investigation 

accurately, it is the number of “real technological competence” hits (companies that are potential 

licensees) pr sample which is studied. The real technological competence figures show the within 

sample percentage of potential licensees after the sample has been cleaned for non-commercial 

patent assignees. The real technological competence percentage figures of the four samples range 

from 37% to 100% suggesting a medium to high level of accuracy by the sampling methods. Please 

find the recorded percentage figures in Appendix page 111. The IPC method is superior in the 

percentage of real technological competence hits to the three other methods. This indicates that the 

first three steps of the TI process have succeeded in identifying a set of IPC codes that accurately 

indicate the technological competences of the polymer technical field. 

 

When studying the “Polymer IPC code” query (ref. Table 5 page 54) it is interesting to note that the 

IPC subclasses C08L and C12N as well as the IPC main group C08L-067 also figure in the most 
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frequent occurring IPC code configurations in one or more of the other samples (ref. Table 6). This 

suggests technological coherence the samples in between meaning that the properties of the TI 

process collectively has managed to have the investigation stay at the same technological track 

when collecting data from the global patent landscape. And due to the high level of accuracy across 

the samples suggests, the TI process has also managed to hit the right technological track. 

7.2.3 Polymer Case Findings 

The polymer patent analyses show that it is possible to identify technological competences of the 

polymer technology landscape when using the term method, the IPC method, and the mixed 

method. Findings from using the DII method have not shown convincing results in the polymer 

case, why so is difficult to tell. Though, one reason could be that the DCCs listed in the keyword 

thesaurus do not accurately identify the technological competences of a polymer licensee and, thus, 

the investigator has not managed to identify the appropriate DCCs. Another reason could be that the 

Derwent Classification System offers a too general set of classification codes and that the polymer 

case at the same time is too specific. If this is the case, the DCC method is only useful for studying 

technology landscapes at a more general level. For example, instead of studying “polymers 

extracted from microorganism”, which are difficult to target with the DCC method, it might be 

advantageous to study organic polymers in general (i.e. DCC A25). 

 

Findings suggest that both the term method and the IPC method are useful for generating accurate 

and complete patent data on technological competences of the polymer technological landscape. 

This is properly due to the fact that the terms and IPC codes of the keyword thesaurus accurately 

describe polymer technological competences, and that the technological landscape of polymers is 

receptive for patent analysis. 

 

The term and IPC methods perform most convincing and the DCC the least convincing, and the 

mixed method is somewhere in between. Findings relating to the use of the mixed method are 

neither disappointing nor convincing. The mixed method does generate patent data on technological 

competences of the polymer technological landscape. Though, when compared to the findings of 

the term and IPC method, the findings of the mixed method are not as accurate and on target. The 

reason for the mixed method being “2
nd

 best” might be due to the inclusion of DCCs in the mixed 

methods query. 
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7.3 Findings from the 4th step of the TI process 

Empirical findings from analyzing the Carlsberg and Polymer Case patent samples show that the 

term method, the IPC method, and the firm name method are useful for generating accurate patent 

data on technological competences. Depending on the technology and the case, the use of the term 

and IPC method is suitable when an investigation sets out to research the technological 

competences of a market, industry, or technological landscape to identify e.g. ETC opportunities, 

competing technologies, in-licensing opportunities, research partners, or M&A opportunities. When 

applying the firm name method the investigation is quickly right on track and the technological 

competences of the case company and its “matches” are easily identified. The firm name method is 

suitable for most outward in technological analyses in so far the TI system possesses information on 

a case company’s name and the technological competences of the case company represents the 

subject matter of investigation. The term and IPC method is not as easy to approach as is the firm 

name method. First, they demand a greater technical insight into the technology landscape framing 

the investigation to enable a focused and structured search for patent data. Second, they demand a 

great amount of time and patent search capabilities of the investigator when sampling the patent 

data. Thus, the accuracy of research findings from using the term and IPC methods correlates highly 

with the nature and quality of the information as processed in the first two steps of the TI process as 

well as with the time, efforts, and capabilities invested in searching patents worldwide. The DCC 

method and mixed method did not show convincing results in identifying accurate data on the 

technological competences of the polymer technological field. The reason for this might be 

explained in the light of the level of analysis. The underlying basis for using the term, DCC, IPC, 

and mixed methods was to go from general to specific in narrowing down the polymer technical 

field to a specific group of technological competences within this field. Thus, these four methods 

were applied to go down from macro level to meso level. In contrast, the firm name method is 

useful for going from the very specific level to a more general level of technological competences 

within the same technological field i.e. going from micro to meso level. In the polymer case it was 

not possible to accurately narrow down the technological field of competences to meso level with 

the use of DCC keywords. In fact, the technological field was narrowed down into a too specific 

technological level assumable caused by the general nature of the DCCs. DCCs are relatively 

general in nature causing patent searches to result in a too general or a too specific level. This DCC 

effect is probably also the reason for the less convincing results as obtained from applying the 

mixed method. 
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This step of the TI process illustrates the richness of data in patent documents and how patents are 

utilized as key to technological information. Further, TECHPATTERN® has proved to be a 

valuable analysis tool when processing patent data to identify technological competences by IPC 

code configurations. During this step of the TI process the investigator often wished that 

TECHPATTERN® was able of identifying patent titles and patent assignee names of all patent 

families and not only of the patent families possessing in-group matching IPC code configurations. 

Further, it would have been valuable for the present research if the patent assignees could be listed 

according to their status as individual, company, or university in a TECHPATTERN® output file. 

 

8 Conclusion 

The research of this thesis gives attention to the gap identified by both academics and the industry 

of how companies due to critically under informed markets for technology experience great 

difficulties in identifying ETC opportunities. Through building an information processing model 

which tests five patent information methods against their ability to collect patent data on 

technological competences, this paper proposes a method useful for developing information on ETC 

opportunities. The information processing model is intended as a structure which can support both 

practitioners and scholars in their work on identifying external technological competences through 

utilizing worldwide external patents as source of information. The research of this thesis identifies a 

way to approach the poor information level of markets for technology and findings may be helpful 

if one wants to investigate a technology to establish if there are any technological competences (i.e. 

companies) “out there” that can derive value from having access to it.  

 

If a researcher manages to navigate in the global patent landscape and to detect subject matter 

relevant patent documents; patents can be utilized as source of information in markets for 

technology. The global patent landscape consists of millions of patent documents and therefore it is 

a great challenge to find exactly those patents which can satisfy a given information need. The 

research applies five patent information methods to collect patent data reflecting technological 

competences of the demand side of markets for technology. The patent data is analyzed by 

TECHPATTERN® to identify IPC code configurations and manually to identify patent assignees. 

Further, the IPC code configurations and patent assignees are analyzed to establish if they represent 

the technological competences which initially were searched for and, hence, to establish if the five 

patent information methods are useful for searching the global patent landscape. Findings of the 

research are based on raw data collected from Grundfos BioBooster experts through interviews, 
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from various biotech related documents and web pages at the internet, and from patent documents 

of 1,471 patent families in DII patent database. The raw data illustrates the complexity as well as 

the technological opportunities and informational resources of the biotechnological landscape, 

which may be valuable as reference in future works within in the field of business and technology 

intelligence management. The raw data is processed to test if the five patent information methods 

can deliver accurate technological information that can support decision makers in pursuing ETC 

opportunities in markets for technology, please see Figure 5 illustrating the applied method for 

utilizing patents as source of information. 

 

 

Figure 5: Information processing model 

 

The first three steps of the information processing model make the technological landscape of the 

BioBooster accessible for patent analysis, whereas the last step analyzes the patent data to test the 

usefulness and accuracy of the applied patent information methods. First, the performance 

characteristics of Grundfos’ BioBooster technology are analyzed to deliver information on the 

technological landscape in which companies may derive value from having access to the 
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technology. Second, areas of technological competences and application that offer promise for the 

BioBooster technology are identified within the technological landscape and presented in two cases 

i.e. the Polymer Case and the Carlsberg Case. The Polymer Case describes a technical field in 

which polymers are produced and applied to products and processes of various industries and from 

which information on technological competences of a potential licensee is derived. The Carlsberg 

Case describes Carlsberg A/S as a company possessing the technological competences of a potential 

licensing partner; hence, companies with similar technological competences are assumed to be 

potential licensees, too. Third, the information processing model is based on the use of five patent 

information methods that are introduced and tested on the technical fields being studied. The five 

methods prescribe different ways of designing a patent search query in DII to collect patent data on 

technological competences in the technical fields being investigated. The term method, the DCC 

method, the IPC method, and the mixed method were applied to bring macro level technological 

competences down to meso level technological competences in the Polymer Case. The firm name 

method was applied to bring micro level technological competences up to a meso level of 

technological competences in the Carlsberg Case. Fourth, results from the Polymer and Carlsberg 

Case show that given the information as processed in the first two steps of the information 

processing model, three out of five patent information methods are useful for collecting accurate 

patent data on technological competences i.e. the term method, the IPC method, and the firm name 

method. 

 

Due to the nature of the research it is not possible to generalize findings from studying the Polymer 

and Carlsberg Cases to technical fields within other technological boundaries. However, if the first 

two steps of the information processing model provide a useful and relevant body of information on 

technological competences within the technical field of investigation, the findings are believed to 

apply to most patent active technical fields within the biotechnological landscape. Thus, access to 

technical expert’s knowledge is of high importance as well as the researcher’s ability to decode and 

contextualize expert information. The biotechnological landscape shows a high level of 

responsiveness in terms of vast amounts of rich patent data, which is of great importance as the 

findings cannot be applied to technical fields in which companies do not patent their inventions. 

This, however, should not be the case within biotech markets. In any case, as the research is based 

on only two cases and makes use of the five patent information methods only once, further 

empirical investigations are needed to test the findings. If analytical features of TECHPATTERN® 

are extended to include patent assignee analysis, further empirical investigations can be extended to 
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include large samples of patent data as opposed to the small patent samples of this research. 

However, when searching for specific technological competences going big with large patent 

sample is not necessarily useful but still it should be tested and compared with the findings of this 

research. 

 

The results of the study is not useful for decision making themselves, but they provide significant 

insight into how the use of intelligence tools and methods can turn seemingly un-friendly patent 

data and information on external technological competences into useful market knowledge on ETC 

opportunities across industrial boundaries. Such insight is valuable in the context of open 

innovation where companies lack experience in identifying ETC opportunities in markets for 

technology and, thus, they experience great difficulties in commercializing technologies in new 

markets. Added bonus of the research is that findings are very likely to be of practical use for 

Grundfos when they search for companies that may derive value from having access to the 

BioBooster technology.  
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Appendix: Illustration of the DII search options 

 

 

 

Appendix: Example on output file from the "Patent Sample Profiler" analysis 

Patent Number IPC Amount 

WO2007135245-A1;  FI200605350-A 14 

US2009075346-A1;  JP2009074049-A 12 

JP2008231322-A 7 

JP3231942-A;  JP2564201-B2 6 

JP1229046-A;  JP93071618-B 4 

JP7048470-A 3 

US2005214815-A1;  US7183544-B2 2 

US3884801-A 1 

JP75020985-B 0 
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Appendix: Patent Assignees Carlsberg Query 1: C12P-021/00 and C12P-021/02  

 

Figure: Patent assignees of the Carlsberg Query 1: C12P-021/00+C12P-021/02) 

 

 

Appendix: Top 10 patent assignees of the Carlsberg Query 1 

1. Genentech is a leader in the application of recombinant DNA technology (commonly referred to 

as genetic engineering) for pharmaceutical and agricultural industries. Genentech has a 

biocatalysis department to develop industrial applications for the technology. Industrial enzyme 

products developed by this research group are commercialized by Genencor. Genencor is the 

biotechnology division of Danisco A/S and is, too, a patent assignee of this patent sample. 

2. Novo Nordisk as described in the paper. 
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3. Hoffmann-La Roche is the world’s largest biotechnology company that in Bavaria brings 

together R&D and production facilities for their Diagnostics and Pharmaceuticals Divisions. 

Enzymes, proteins, monoclonal antibodies and hormones for use in medicine and research are 

produced at this site, which also has significant mammalian cell culture and bacterial 

fermentation capacity. Hoffmann-La Roche uses large culture vessels for fermentation and 

purification of biocells.  

4. Chiron Corporation is a biotechnology firm that was acquired by Novartis International AG in 

2006 and Chiron BioPharmaceuticals was integrated into Novartis Pharmaceuticals.  

5. Novartis is a pharmaceutical company which was created in 1996 through the merger of Ciba-

Geigy and Sandoz, where Ciba-Geigy is the largest shareholder of Chiron.  

6. Ciba-Geigy is a biochemical company engaging in open innovation to complement its 

competences with different expertise from external partners, providing total solutions through 

materials, technology processes, systems and devices to a wide range of industries.  

7. Hoechst is a world leader in pharmaceutics and is part of the Sanofi-Aventis Group. Both Sanofi 

and Aventis are, too, patent assignees of the patent sample. The biotechnology laboratory of 

Hoechst is Hoechst Marion Roussel. Novozymes acquired Delta Biotechnology Ltd from 

Hoechst in year 2006. Both Novozymes and Delta Biotechnology are among the patent 

assignees of the patent sample.  

8. Kyowa Hakko Kogyo is, too, a world leader in developing, manufacturing and marketing 

pharmaceuticals and biotechnology products. Kyowa is a pioneer in the development and 

application of fermentation technology and new forms of biotechnology.  

9. Ajinomoto supplies the pharmaceutical, biotechnology, food and nutritional, and cosmetics and 

toiletries industries with a broad range of products which includes amino acids, surfactants and 

humectants, and, too, producing enzymatic products. 

10. DSM is a white biotechnology leader producing ingredients for the food, feed and 

pharmaceutical industries. DSM's use of biotechnology is confined to specific selected micro-

organisms: bacteria, yeasts and fungi.  

11. The biopharmaceutical company ZymoGenetics is developing therapeutic proteins (e.g. 

enzymes). ZymoGenetics is a Novo Nordisk spin-off.  
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Appendix: Patent Assignees Carlsberg Query 2: C12C-011/00 and C12C-001/00 

 

Figure: Patent Assignees Carlsberg Query 2: C12C-011/00 and C12C-001/00 

 

 

Table:  Carlsberg Query 2 (29.05.2009) 

Patent Family Title Patent Assignment Yes, 

No, 

Maybe 

Malt processing for fermentation malt drink, 

e.g. beer, involves immersing malt having 

yeast early aggregation ability in water and 

drying or roasting it. 

 

ASAHI BREWERIES LTD (ASAK) 

 

New polynucleotide encoding a protein 

having glycerol-3-phosphate dehydrogenase 

activity, useful for producing an alcoholic 

beverage, e.g., wine. 

SUNTORY LTD (SUNR)  

Novel polynucleotide capable of reducing 

vicinal diketone or diacetyl, useful for 

producing alcoholic beverage such as malt 

beverage or wine with superior flavor. 

SUNTORY LTD (SUNR)  

New polynucleotide encoding a protein 

having ammonia transporter activity, useful 

for assessing a test yeast for its ammonia 

SUNTORY LTD (SUNR)  
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assimilation ability for use in producing an 

alcoholic beverage. 

A start material of beer fermentation and the 

manufacturing method thereof. 

 

LIN C (LINC-Individual) 

 

Process for producing processed barley used 

as brewing raw material for producing wort 

and malt-derived alcoholic beverage, 

involves heating pulverized barley 

suspended in water to obtain glue-like 

pulverized barley. 

 

SAPPORO BREWERIES LTD (SAPB) 

 

Method for producing beer malt extract. DALIAN XINGZE WHEAT 

PREPARATION CO LTD (DALI-Non-

standard) 

 

New barley plant comprising less than 5 % 

of the lipoxygenase 1 activity of a wild-type 

barley plant, useful for producing flavor-

stable beverage. 

CARLSBERG AS (CARL-Non-standard)  

Measuring factor causing early flocculation 

of yeast in brewing material, by mixing 

yeast with polymeric fraction of water 

extract of test material sample, in buffer 

liquid, and measuring sedimentation degree 

of mixed and suspended yeast. 

 

KIRIN BEER KK (KIRI) 

 

Producing a malt-based drink such as beer, 

sparkling wine, whiskey, low-alcohol 

fermented drink and non-alcoholic drink, 

comprises separating tissues of dried malt 

barley. 

SUNTORY LTD (SUNR) 

   TADA N (TADA-Individual) 

   INUI T (INUI-Individual) 

   KAGEYAMA N (KAGE-Individual) 

   TAKATANI T (TAKA-Individual) 

   KAWASAKI Y (KAWA-Individual) 

 

Novel variant barley lipoxygenase-1 gene 

having guanine at splicing donating site in 

intron 5 of barley lipoxygenase-1 gene, 

mutated with another base, useful in 

manufacturing malt alcoholic beverages. 

SAPPORO BREWERIES LTD (SAPB) 

   HIROTA N (HIRO-Individual) 

   KANEKO T (KANE-Individual) 

   KURODA H (KURO-Individual) 

   KANEDA H (KANE-Individual) 

   TAKOI K (TAKO-Individual) 

   TAKEDA K (TAKE-Individual) 

 

Malt screening method comprises evaluating 

activity of fatty acid hydroperoxide-lyase in 

malt. 

 

SAPPORO BREWERIES LTD (SAPB) 

 

Preparation of flavorless malt base for 

flavored malt beverages, by heating malt 

base and adding yeast to form fermented 

intermediate beer, which is decharacterized 

with adsorption exchange resin. 

EFFLER W T (EFFL-Individual) 

   BROWN FORMAN CORP (BROW-

Non-standard) 

 

Beer brewing pre-masher has inlet opening 

with turbulence generator. 

STEINECKER MASCHFAB GMBH 

ANTON (STEI) 

   KAMMERLOHER H (KAMM-

Individual) 
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Fermented malt drink production method for 

e.g. beer, involves treating wort with 

adsorbent such as activated carbon to 

remove adsorbing purine compounds using 

column treatment. 

 

KIRIN BEER KK (KIRI) 

   KIRIN BREWERY KK (KIRI) 

   FUJINO S (FUJI-Individual) 

   SAKUMA S (SAKU-Individual) 

 

Method of water preparation for brewage. PANOVA M I (PANO-Individual) 

   PRYTKOVA I A (PRYT-Individual) 

   BESOVA G D (BESO-Individual) 

   NAZIN V A (NAZI-Individual) 

   BRYUZGINA O A (BRYU-Individual) 

 

Selecting a barley variety, useful for 

selecting thermostable beta-amylase, 

comprises heating a crude seed enzyme 

extract and assaying for beta-amylase 

activity. 

SAPPORO BREWERIES LTD (SAPB) 

   TAKEDA K (TAKE-Individual) 

   KANEKO T (KANE-Individual) 

   KIHARA M (KIHA-Individual) 

   ASAKURA T (ASAK-Individual) 

   ITO K (ITOK-Individual) 

 

Preparation of fermented alcohol drink 

comprises reducing pulverising degree of 

grain shells such than contents for causing 

odour by causing deterioration of 

saccharified solution. 

KIRIN BEER KK (KIRI) 

   YASUI T (YASU-Individual) 

   HORI T (HORI-Individual) 

   MATSUURA C (MATS-Individual) 

   TAYAMA T (TAYA-Individual) 

   ITO T (ITOT-Individual) 

   KIRIN BREWERY KK (KIRI) 

 

Controlling absolute humidity of air stream 

in kilning step and kilning apparatus, useful 

for producing malt. 

SAPPORO BREWERIES LTD (SAPB) 

   KAWAHARA K (KAWA-Individual) 

 

Novel barley plants having low 

lipoxygenase activity useful in the 

production of plant products such as malt or 

brewed beverages, particularly beer having 

increased stability and flavor. 

CARLSBERG RES LAB (CARL-Non-

standard) 

   HEINEKEN TECH SERVICES BV 

(HETB) 

   BRASSERIES KRONENBOURG SA 

(BRAS-Non-standard) 

   DOUMA A C (DOUM-Individual) 

   DODERER A (DODE-Individual) 

   CAMERON-MILLS V (CAME-

Individual) 

   SKADHAUGE B (SKAD-Individual) 

   BECH L M (BECH-Individual) 

   SCHMITT N (SCHM-Individual) 

   HEISTEK J C (HEIS-Individual) 

   VAN MECHELEN J R (VMEC-

Individual) 

 

Malting of seeds, involves heating seeds 

having microbial count with moist heat, 

which is effective for applying moisture on 

seeds surface that will reduce microbial 

count of seeds. 

DELRUE R M (DELR-Individual) 

   COPPENS T (COPP-Individual) 

   DELCOUR J (DELC-Individual) 

   NOOTS I (NOOT-Individual) 

   MICHIELS C (MICH-Individual) 

   CARGILL INC (CRGI) 

 

Brewery with acoustic monitoring system   
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for signal processing and comparison, 

leading to immediate operational, control or 

maintenance actions, comprises sensors 

picking up sound from widely-ranging 

critical process points. 

HUPPMANN GMBH HRCH (HUPP-

Non-standard) 

Red beer of black barley. BANGCHUIDAO BEER CO LTD 

DALIAN (BANG-Non-standard) 

 

Novel method for producing a composite 

fermented beverage, e.g. lager beer with 

predetermined content of flavor compounds 

using genetically modified yeast. 

 

CARLSBERG AS (CARL-Non-standard) 

 

New gluten free beer, useful for 

consumption by celiac disease sufferers. 

HEINEKEN ITAL SPA (HETB) 

   PLASMON DIETETICI 

ALIMENTARI SRL (PLAS-Non-

standard) 

   HEINZ ITAL SRL (HEIN-Non-

standard) 

 

Ochrobactrum anthropi purine nucleosidase 

- useful for reducing purine nucleoside 

content of beer wort. 

 

SUNTORY LTD (SUNR) 

 

Production of alcoholic beverages - using 

mixture of xylanase, arabinofuranosidase, 

amylase, endo-protease and glucanase, 

provided by transgenic seeds. 

MOGEN INT NV (MOGE-Non-standard) 

   GIST-BROCADES NV (KONN) 

   GIST-BROCADES BV (KONN) 

   SYNGENTA MOGEN BV (SYGN) 

 

Cleaning agent for beer - comprises silica 

sol colloidal particles where precipitates are 

rapidly sedimented. 

KIRIN BREWERY KK (KIRI) 

   SHOKUBAI KASEI KOGYO KK 

(NISH) 

   KIRIN BEER KK (KIRI) 

 

Viable cells are immobilised for use in 

beverage fermentation in polymer beads - 

prepd. from an emulsion in oil of an aq. cell 

dispersion containing ungelled or pre-

polymeric molecular species, esp. 

carrageenan. 

 

LABATT BREWING CO LTD (LABA-

Non-standard) 

 

Cross-flow micro-filtration of beer process 

loosens filter deposits at regular intervals - 

using a caustic soda solution, maintaining a 

high flux rate without a large increase in 

energy demand. 

 

WISSENSCHAFTSFOERDERUNG 

DEUT BRAUWIRTSCH (WISS-Non-

standard) 

 

A beverage contg. cereal lipid transfer 

proteins as a foam forming additive - forms 

stable foam in e.g. beer or milk or fruit 

based beverages. 

CARLSBERG AS (CARL-Non-standard)  

Prepn. of fermented beverages - using 

unboiled, heated liq. extracts of soluble 

yeast nutrients and fermentation in zone 

with initial alcohol content. 

COUTTS M W (COUT-Individual)  

Continuous prepn. of wort - by enzymatic HEINEKEN TECH BEHEER BV  
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conversion of malt in rotating disc contactor 

with sepn. of spent grain in membrane 

filtration unit. 

(HETB) 

   HEINEKEN TECH SERVICES BV 

(HETB) 

DNA encoding barley (1-3,1-4)-beta-

glucanase isoenzyme(s) E1 and E11 - used 

to improve quality of barley for malting and 

brewing processes. 

 

LA TROBE UNIV (UYLT-Non-standard) 

   UNIV LA TROBE (UYLT-Non-

standard) 

 

New aceto lactate decarboxylase active 

stable deriv. - obtd. by treatment with 

glutaraldehyde, used for removal of 

di:acetyl in beer fermentation at low pH. 

NOVO-NORDISK AS (NOVO) 

   NOVO NORDISK AS (NOVO) 

   NOVOZYMES AS (NOVO) 

 

Prodn. of dried immobilised microorganisms 

- embedded in polymer gel contg. 

hydrophilic substance. 

CHAMPAGNE MOET & CH (CHAM-

Non-standard) 

   CHAMPAGNE MOET & CHANDON 

(CHAM-Non-standard) 

 

Non-alcoholic beer with real beer taste mfr. 

- involves thermal treatment of malt draff 

obtd. from beer gyle. 

BINDING-BRAUEREI AG (BIND-Non-

standard) 

   BONGING BRAUEREI AG (BONG-

Non-standard) 

   BINDING BRAUEREI AG (BIND-

Non-standard) 

 

Prepn. of naturally carbonated beverage - by 

fermenting must with yeast-lactobacillus 

mixts. 

 

SOC PROD NESTLE SA (NEST) 

 

Neutral-tasting alcoholic substrate prepn. - 

using weakly-roasted malt having low 

soluble protein content and high diastatic 

value. 

 

SCHLITZ BREWING CO J (SLIT) 

 

Phospholipid extracts - used for regulating 

cellular processes. 

STIFTUNG ONOPHRIO (STI-Non-

standard) 

 

 

 

Appendix: Potential Licensees Carlsberg Query 2: C12C-011/00 and C12C-001/00  

1. Asahi Breweries produce and sell natural yeast used for components of seasonings, 

natural additives of food products, components of culture mediums for microorganisms 

and so on, and their customer bases are widely spread among food processing, 

seasoning, enzymes, flavor and pharmaceutical companies. 

2. Dalian (Bangchuidao Beer) produces malt, products of the milling industry; starches; 

insulin; wheat gluten , and vegetable products. 

3. Suntory is a wine and spirits company that has accumulated technologies and expertise 

in such areas as the use of microorganism and enzymes, distillation, food-processing and 

analysis in the process of developing various products, beginning with alcoholic 

beverages. 
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4. Sapporo Breweries engage in biotech research and development within foods, spirits, 

beer, and bioenergy.   

5. Labatt is a Canadian brewery.  

6. CARGILL INC develops, produce and market a diverse set of bioproducts, hereunder 

polymers.  

7. Kirin Breweries also operates a pharmaceutical business unit and is engaged in various 

biotech research and business activities.  

8. Heineken Breweries produces beer 

9. Novo Nordisk (described elsewhere)  

10. Novozymes (described elsewhere) 

11. CHAMPAGNE MOET & CH produces wine and spirits. 

12. Binding Breweries produces beer. 

13. The Nestle Bioscience Department looks for new insights into fermentation processes 

using yeasts, bacteria and enzymes to add sensory value and convenience to products, as 

well as innovative foods that reinforce the immune system or minimize food allergies. 

14. Joseph Schlitz Brewery produces beer. 

15. Carlsberg Breweries (described elsewhere) 

16. Asahi develops and markets organic and inorganic industrial chemicals, synthetic resins, 

synthetic rubber, coating materials, latexes, pharmaceutical and food additives, 

explosives, photopolymers and platemaking systems, separation and ion-exchange 

membranes, cling film, storage bags, plastic film, sheet, and foam. 
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Appendix: Polymer Case - Patent Assignees of the Term Method IPC Code 

Configuration  

1. Du Pont De Nemours & Co manufactures and markets biotechnology products hereunder 

biotechnology and food chain knowledge, coating ingredients, polymer materials and bio-based 

materials.  

2. BASF is a large chemical company active in the field of white biotechnology and in plant 

biotechnology. BASF use biotechnological methods in the field of fine chemistry and 

intermediates, in order to produce, for example, enzymes intermediates. 

3. Zeneca develops, produces and markets biopolymer technologies based on plantae material. 

4. Mitsui Chemical produces biotech products, hereunder biopolymers, for a wide range of 

industries. 

5. Xerox investigates ways to increase the commercial potential of the bacterial polyesters and 

hope to develop a manufacturing process that yield high performance, lower cost biodegradable 

materials useful for disposable consumer applications and packaging. 

6. FujiFilm develops and produces biotechnologies for the pharmaceutical and owns a 

biotechnology which is applied to the design and synthesis of polymer materials with specific 

functions.  

7. Asahi develops and markets organic and inorganic industrial chemicals, synthetic resins, 

synthetic rubber, coating materials, latexes, pharmaceutical and food additives, explosives, 

photopolymers and platemaking systems, separation and ion-exchange membranes, cling film, 

storage bags, plastic film, sheet, and foam.   

8. Mitsubishi Chemicals work with polymer processing technologies. 

9. CARGILL INC develops, produce and market a diverse set of bioproducts, hereunder polymers. 

10. Toray Industries is the world’s largest producer of carbon fibre and is a significant supplier to 

the aerospace sector and has high experience in polymer and fiber manufacturing as a leading 

producer of synthetic fibers and plastic products in the world.  

11. Eastman is a chemical company that manufactures and markets chemicals, fibers and plastics 

worldwide. They produce biodegradable polymer resins. 

12. Canon is an office electronics company that together with materials producer Toray Industries is 

engaged in developing, producing, and applying polymers.  
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Appendix: Polymer Case - Patent Assignees of the IPC Method IPC Code 

Configuration (A) 

1. BASF is a large chemical company active in the field of white biotechnology and in plant 

biotechnology. BASF use biotechnological methods in the field of fine chemistry and 

intermediates, in order to produce, for example, enzymes intermediates. 

2. BIOTEC produces the product BIOPLAST which is a biopolymer material applicable in a 

wide range of plastic products e.g. bags, boxes, golf tees, nets, straws, strings, tableware, 

tapes, technical films, and trays.  

3. Zeneca develops, produces and markets biopolymer technologies based on plantae material. 

4. Mitsubishi Chemicals work with polymer processing technologies. 

5. CARGILL INC develops, produce and market a diverse set of bioproducts, hereunder 

polymers. 

6. Wolff Walsrode (Bayer Materials) produce polymers for use in technical films and textile 

coatings, belts, hoses, cables and profiles, in the automotive sector (interior, exterior, 

chassis), in a multitude of applications in sports & leisure (e.g. ski and sport shoes and sport 

equipment), and in agriculture, mechanical engineering and industrial applications. 

7. Canon is an office electronics company that together with materials producer Toray 

Industries is engaged in developing, producing, and applying polymers. 
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Appendix: Polymer Case - Patent Assignees of the IPC Method IPC Code 

Configuration (B)  

1. Zeneca develops, produces and markets biopolymer technologies based on plantae material. 

2. Mitsubishi Chemicals work with polymer processing technologies. 

3. Canon is an office electronics company that together with materials producer Toray 

Industries is engaged in developing, producing, and applying polymers. 
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Appendix: Polymer Case - Patent Assignees of the Mixed Method IPC code 

configuration  

1. Du Pont De Nemours & Co manufactures and markets biotechnology products hereunder 

biotechnology and food chain knowledge, coating ingredients, polymer materials and bio-

based materials.  

2. BASF is a large chemical company active in the field of white biotechnology and in plant 

biotechnology. BASF use biotechnological methods in the field of fine chemistry and 

intermediates, in order to produce, for example, enzymes intermediates.  

3. BIOTEC produces the product BIOPLAST which is a biopolymer material applicable in a 

wide range of plastic products e.g. bags, boxes, golf tees, nets, straws, strings, tableware, 

tapes, technical films, and trays.  

4. APACK AG produces biodegradable compounds from plants for biodegradable packaging.  

5. Eastman is a chemical company that manufactures and markets chemicals, fibers and 

plastics worldwide. They produce biodegradable polymer resins. 

6. Wolff Walsrode (Bayer Materials) produce polymers for use in technical films and textile 

coatings, belts, hoses, cables and profiles, in the automotive sector (interior, exterior, 

chassis), in a multitude of applications in sports & leisure (e.g. ski and sport shoes and sport 

equipment), and in agriculture, mechanical engineering and industrial applications. 

7. Biop Biopolymer Technologies produce potato starch based biopolymer for use in e.g. 

paper, textile, lubricants for oil drilling, glues, and wall paints. 
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Appendix: Polymer Patent Data on Patent Titles and Patent Assignees 

Table: Polymer patent information (25.05.2009) 

Patent Family Title Patent Assignment Yes, No, 

Maybe 

Soft hydrogel for administration of oral or rectal 

medicaments e.g. hormones - comprises tri:block 

copolymer e.g. derived from lactic and di:ol(s) and 

water, providing biodegradability and bio-

absorbability 

CNRS CENT NAT RECH 

SCI (CNRS) 

    

 

 

  

 

 

New poly(3-hydroxy:alkanoate) cpds. - prepd. by 

polyhmerising at least one beta-substd. beta-

propiolactone having specified water content with 

anionic initiator 

EASTMAN KODAK CO 

(EAST) 

EASTMAN 

CHEM CO 

(EACH) 

   

Synthetic biodegradable polymer cork is useful for 

wine bottles 

STANELCO RF 

TECHNOLOGIES LTD 

(STAN-Non-standard) 

BIOLOGISCH

E 

NATURVERP

ACKUNGEN 

GMBH & CO 

KG  

BIOTEC 

BIOLOGIS

CHE 

NATURVE

RPACKUN

GEN GMB  

  

Plasticiser for biodegradable, highly crystalline 

polyester(s) - comprising an esterified hydroxy-

carboxylic acid with multiple ester gps in the 

molecule 

ZENECA LTD (ZENE) MONSANTO 

CO (MONS) 

METABOL

IX INC  

  

Composition, useful in preparing starch-polyester 

graft copolymers, comprises a reactively extruded 

mixture of starch esters of a dibasic acid or an 

anhydride of a dibasic acid, having reduced viscosity 

UNIV MICHIGAN STATE 

(UNMS) 

    

Polymeric modifiers for starch, useful e.g. for 

providing good thermoplastic processability to 

degradable articles, comprising ethylenic 

WACKER POLYMER 

SYSTEMS GMBH & CO 

KG (WACK) 

WACKER 

POLYMER 

SYSTEMS 
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(co)polymers stabilized by protective colloids and/or 

emulsifiers 

GMBH 

(WACK) 

Anhydrous aliphatic polyester polymer intermediate 

for fibre or foam - comprises reaction product of 

cyclic aliphatic ester component and organo-metallic 

polymerisation agent, for use in shaped product e.g. 

film 

UNIV MICHIGAN STATE 

(UNMS) 

    

Environmentally friendly polyester stabilizing 

composition for biodegradable polyester processing 

KOBE SEIKO SHO KK 

(KOBM) 

KOBE STEEL 

EURO LTD 

(KOBM) 

KOBE 

STEEL 

LTD  

  

Polymer composition for processing into article, e.g. 

disposable razors, contains compounded mixture of 

hydroxy-functional polymer, natural polymer and 

thermoplastic polymer 

BIOTECHNOLOGY RES & 

DEV CORP (BIOT-Non-

standard) 

US SEC OF 

AGRIC 

(USDA) 

WILLETT 

J L (WILL-

Individual) 

DOANE W 

M (DOAN-

Individual) 

 

Biodegradable compsn.., used to mfr. mouldings, 

foams and films for bags - contg. an aliphatic 

polyester-grafted polysaccharide and having good 

melt processability and interfacial adhesion between 

phases 

UNIV MICHIGAN STATE 

(UNMS) 

    

Polylactic acid type resin composition, useful for 

biodegradable film or sheet, etc. - comprises polymer 

component containing polylactic acid and 

biodegradable aliphatic polyester, etc. 

MITSUI PETROCHEM IND 

CO LTD (MITC) 

    

Biodegradable aliphatic polyester preparation - using 

polyesterification catalyst and co-catalyst consisting 

of glycerol or butyrolactone, giving improved melt 

transition temperature and enhanced crystallinity 

KOBE SEIKO SHO KK 

(KOBM) 

KOBE STEEL 

EURO LTD 

(KOBM) 

KOBE 

STEEL 

LTD 

(KOBM) 

  

Composition for forming articles, e.g. garbage bag or 

tray, comprises or is produced from biopolymer 

including hydroxyalkyl-modified starch, olefin 

copolymer, and polymer including ethylene 

copolymer and/or polyvinyl butyral copolymer 

DU PONT DE NEMOURS 

& CO E I (DUPO) 
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New peptide composition comprising surface-

binding domain peptide, linked to fibrous connective 

tissue-inducing growth factor-binding domain 

peptide, via linker, useful for coating implant surface 

to promote fibrous connective tissue repair. 

AFFINERGY INC (AFFI-

Non-standard) 

 

    

Polymeric composition for forming film for 

packaging, comprises biodegradable polyester 

polymer, hyperbranched dendritic polymer, and 

optionally organo clay or natural fiber. 

UNIV MICHIGAN STATE 

(UNMS) 

 

    

New polyester derivatives useful for controlled 

delivery of drugs such as anticancer, antibiotic or 

antiviral drugs. 

KUMAR R  

WATTERSON A C 

PARMAR V S  

KUMAR J  

SAMUELSON L A 

    

A method for the preparation of biologically 

degradable and dispersible polyester based on 

polyethylene terephthalate giving a product of well 

defined properties. 

ZIMMERMANN T J 

(ZIMM-Individual) 

 

    

Preparation of biodegradable micro-fiber absorbent 

as wound and burn dressings, involves electro-hydro 

dynamical processing of mixture containing 

hydrophilic polymer having poly(N-vinyl)lactam and 

biodegradable polyester. 

BELENKAYA B G (BELE-

Individual) 

SAKHAROVA V I (SAKH-

Individual) 

POLEVOV V N (POLE-

Individual) 

 

    

Biodegradable cellulose acetate fibre - comprises 

cellulose acetate of specified degree of acetylation 

and plasticiser containing biodegradable polyester 

poly:ol. 

OJI PAPER CO (OJIP) 

 

    

Water-soluble or -dispersible graft polymer from 

polyurethane and protein - used in cosmetics, 

especially compositions for strengthening hair, and in 

coatings for pharmaceuticals, paper, textiles and 

BASF AG (BADI) 

NGUYEN K S (NGUY-

Individual) 

BASF SE (BADI) 
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leather.  

      

Biodegradable polyurethane scaffold as delivery 

device for pharmaceutical compositions comprises 

polyisocyanate and/or polyisocyanate prepolymer, 

polyester polyol, catalyst, and biologically active 

component. 

UNIV VANDERBILT 

(UYVA-Non-standard) 

 

    

Biodegradable resin composition, preparation method 

thereof and biodegradable empty cartridge for plastic 

blank ammunition prepared therefrom.  

POONGSAN CO LTD 

(POON-Non-standard) 

   SIM J H (SIMJ-Individual) 

   POONGSAN CORP 

(POON-Non-standard) 

   SHIM J H (SHIM-

Individual) 

    

Preparation of microparticles for sustained release of 

drug involves dissolving drug in two different oils 

containing biodegradable polymer and dispersing the 

oil phases in one aqueous phase.  

DONG KOOK PHARM CO 

LTD (DONG-Non-standard) 

 

    

Toner and developer compsn. contg. biodegradable 

polyester(s) - contains e.g. poly:hydroxy:alkanoate 

and pigment particles e.g. magenta. 

XEROX CORP (XERO) 

 

    

 

Table7: Polymer patent information (26.05.2009) 

Patent Family Title Patent Assignment Yes, No, 

Maybe 

Starch-based biodegradable material composition, useful 

e.g. in garbage bag, comprises enzyme-hydrolyzed starch, 

and biodegradable polyester including aliphatic polyester of 

polybutylene succinate and/or aliphatic-aromatic 

copolyester 

GRACE BIOTECH 

CORP (GRAC-Non-

standard) 

     

Preparing modified thermoplastic starch from native starch 

using polysaccharide produced by fungus species, by 

SAIN M (SAIN-

Individual) 

JENG 

R 

HUBBES M (HUBB-

Individual) 
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growing culture of fungus species in fungal growth medium 

to optimize growth and adding native starch to harvest 

starch 

(JENG-

Individ

ual) 

Bone healing material comprises a collagen and/or porous 

bone mineral matrix carrying bone forming cells selected 

from osteocytes, osteoblasts, stromal stem cells or 

osteoblast-forming stem cells 

GEISTLICH 

SOEHNE CHEM IND 

AG E (GEIS) 

GEISTLICH P (GEIS-

Individual) 

   

Resorbable extracellular matrix comprising fibres of 

collagen II - is useful for reconstruction of cartilage tissues 

GEISTLICH 

SOEHNE CHEM IND 

AG E (GEIS) 

PETT 

C 

(PETT-

Individ

ual) 

GEISTLIC

H P (GEIS-

Individual) 

SPECTO

R M 

(SPEC-

Individual

) 

ECKMAY

ER Z 

(ECKM-

Individual

) 

 

Producing a preconditioned blood vessel, comprises 

providing a tubular biocompatible matrix seeded with 

endothelial cells and preconditioning the seeded tubular 

matrix with fluid flow system in which biological fluid is 

moved through matrix 

UNIV WAKE 

FOREST HEALTH 

SCI (UYWA-Non-

standard) 

UNIV WAKE FOREST HEALTH SERVICES 

(UYWA-Non-standard) 

 

Producing preconditioned heart valve, comprises seeding 

matrix with endothelial cells and smooth muscle cells 

differentiated from progenitor cells and preconditioning 

matrix with flow system in which biological fluid is moved 

through matrix 

UNIV WAKE 

FOREST HEALTH 

SCI (UYWA-Non-

standard) 

     

Prepn. of gel having voids - by forming soln. of sodium 

alginate, chelate agent calcium ion and fine grain e.g. animal 

cell, plant cell, starch, etc. 

KIBUN KK (KIBN) KIBUN FOOD 

CHEMIPHAR KK 

(KIBN) 

  

Prepn. of gel contg. voids - by forming sodium alginate into 

suitable form together with fine grains contg. calcium ions 

KIBUN KK (KIBN) KIBUN FOOD 

CHEMIPHAR KK 

(KIBN) 

  

Prepn. of gel having voids - obtd. from mixt. of sodium 

alginate contg. strontium ion and fine grains of e.g. starch, 

glass, beads etc. 

KIBUN KK (KIBN) KIBUN 

FOOD 

CHEMI

PHAR 

KK 

KIBUN 

(KIBU-Non-

standard) 
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(KIBN) 

Ingestible water-soluble delivery system in the form of a 

film composition useful for the preparation of a dried film 

comprises glucan and a water-soluble polymer 

KOSMOS PHARMA 

(KOSM-Non-

standard) 

INT 

FLUID

ICS 

(ITFL-

Non-

standar

d) 

MONOSOI

RX LLC 

(MONO-

Non-

standard) 

MONO

SOLR

X LLC 

(MON

O-Non-

standar

d) 

MONOSOL 

RX LLC 

(MONO-

Non-

standard) 

 

Preparation of biomaterial, e.g. gel, useful as drug delivery 

vehicle, comprises shaping polymeric precursor by 

thermally inducing gelation of aqueous polymeric precursor 

solution, and curing polymeric precursor 

EIDGENOESSISCHE 

TECH 

HOCHSCHULE 

ZUERICH (EIDG-

Non-standard) 

UNIV 

ZURIC

H 

(UYZU

-Non-

standar

d) 

CELLESI F 

(CELL-

Individual) 

TIREL

LI N 

(TIRE-

Individ

ual) 

HUBBELL J 

A (HUBB-

Individual) 

 

Keratin material prepared by disulfide bridge reduction and 

reformation 

KERAPLAST 

TECHNOLOGIES 

LTD (KERA-Non-

standard) 

SOUTHWEST RES 

INST (SWRI) 

   

Manufacture of cellulose ester fine porous membrane for 

nucleic acid adsorption filter, involves drying at temperature 

less than foaming temperature but exceeds gelling 

temperature 

FUJI FILM CO LTD 

(FUJF) 

     

Manufacture of cellulose-ester fine porous membrane for 

nucleic acid adsorption filtration filter, involves flow-

spreading film forming stock solution to strip shaped base 

material, and forming spread membrane on strip shaped base 

material 

FUJI FILM CO LTD 

(FUJF) 

     

Producing long hollow cellulose body which is useful as 

implants for humans under growing vascular surgery and 

replacement of blood vessels, by culturing cellulose-forming 

organisms in interior space formed by hollow mould 

BIOREGENERATIO

N GMBH (BIOR-

Non-standard) 

BERTHOLDT G 

(BERT-Individual) 

   

Manufacturing method of canthus membrane cell carrier UNIV QINGDAO      
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membrane support capable of biodegradation OCEANOGRAPHY 

(UYQI-Non-standard) 

Encapsulating cell species in biologically compatible 

scaffolds, involves placing a scaffold comprising cell 

species in charged polymer and placing substrate coated 

with another charged polymer to form sandwich structure 

AGENCY SCI 

TECHNOLOGY & 

RES (SCTE-Non-

standard) 

     

Preparing hollow fiber useful e.g. for developing 

biomaterials, comprises preparing spinnable solution, 

extruding coagulable macromolecular assembly solution, 

coagulating by introducing the solution in coagulation bath, 

and receiving 

UNIV LYON 1 

BERNARD CLAUDE 

(UYLY-Non-

standard) 

CNRS 

CENT 

NAT 

RECH 

SCI 

(CNRS

) 

CENT NAT 

RECH SCI 

(CNRS) 

  

New biocompatible polyhydroxyalkanoate - having a 

controlled degradation rate of less than one year under 

physiological conditions. 

METABOLIX INC 

(META-Non-

standard) 

     

Shapable prepreg comprising fibres and polymeric matrix 

for dental or medical applications 

STICK TECH OY 

(STIC-Non-standard) 

     

Production of membrane, for separation process, involves 

treating moulded part comprising polymer and enzyme 

degradable substance with enzyme 

LENZING AG 

(CHES) 

     

Gelatin membrane filter for collecting microorganisms from 

gases, especially air, for analysis 

SARTORIUS AG 

(SARS) 

     

Prepn. of porous cellulose particles for immobilising 

enzyme, etc. - by mixing viscose and calcium carbonate, 

extruding on cellulose bath, coagulating and regenerating 

cellulose, etc. 

FUKUI KAGAKU 

KOGYO (FUKU-

Non-standard) 

     

Manufacturing method for cellulose-ester fine porous 

membrane involves non-air-drying process in which spread 

film is dried in predefined atmospheric temperature of 

steady state 

FUJI FILM CO LTD 

(FUJF) 

     

Method for imparting microbistatic properties to 

polysaccharide e.g. cellulose as a rot-resistant material e.g. 

SCITECH-SERVICE 

OY LTD (SCIT-Non-
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rot-resistant construction material involves introducing 

covalently bound carbamate groups into the polysaccharide 

standard) 

Thermoplastic, biodegradable cellulose ester(s) - comprise 

hydroxy:carboxylate ester(s) obtd. by reacting a suspension 

of alkalised cellulose in DMSO with lactone 

WOLFF 

WALSRODE AG 

(WOLF) 

     

New copolymer comprising a soluble carbohydrate polymer 

and a macromolecule, useful as a compatibilizer 

SWETREE 

TECHNOLOGIES 

AB (SWET-Non-

standard) 

     

Manufacturing biopolymer optofluidic device e.g. lens used 

in diffractive optics involves casting biopolymer matrix 

solution having biopolymer on substrate; embedding 

channel mold in solution; drying to solidify device; and 

extracting mold. 

UFTS COLLEGE 

(TUFT) 

     

Determining concentration of analyte e.g. thyrotropin in 

sample, by contacting sample with nanostructure having 

luminescent label and binding specificity for analyte, 

generating luminescence, and measuring amount of 

luminescence. 

UNIV 

PENNSYLVANIA 

(UYPE-Non-standard) 

     

Microchip for micro total analysis system, has base material 

with pouring exit of solution, solution chamber, elastic 

material attached to pouring exit, and hollow needle pierced 

into elastic material. 

HITACHI MAXELL 

KK (HITM) 

     

Molding material for films, consists of hot water extract of 

Sparassis crispa obtained at preset conditions. 

DOKURITSU 

GYOSEI HOJIN 

SANGYO GIJUTSU 

SO (DOKU-Non-

standard) 

     

Biochip for protein separation, comprises polymer coating 

including ionic groups of charge opposite to polymer 

coating, and binding groups. 

CIPHERGEN 

BIOSYSTEMS INC 

(CIPH-Non-standard) 

     

Microbial cellulose membrane and manufacture method. UNIV WESTERN 

ONTARIO (UYWO-
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Non-standard) 

Surface coating for biotechnological matrix or instrument. BIOTUL/BIO INSTR 

GMBH (BIOT-Non-

standard) 

SCHLEICHER F 

(SCHL-Individual) 

     

Microcapsules for artificial insemination in pigs contains pig 

seminal material. 

UNIV DI PAVIA,  

UNIV MILANO,  

LA CORTE 

MONACI DI 

ZANOTTI ADELINO 

& C S  

     

Cellulose membrane production, useful for wound and burn 

dressings - by dissolving microbially produced cellulose into 

system comprising lithium salt and di:methylacetamide, 

casting soln. onto surface, drying, coagulating membrane in 

gelation bath, and incorporating a humectant into 

membrane. 

UNIV WESTERN 

ONTARIO 

     

Prepn. of cellulose porous membrane for sepn. of viruses 

etc. - by microscopic phase sepn. of aq. cellulosic soln. obtd. 

by mixing cupri-ammonium soln. of cellulose, acetone@ 

and water.  

ASAHI KASEI 

KOGYO KK (ASAH) 

 

     

Cellulose@ sponge for culture of cells or vegetables - obtd 

by extruding viscose, fibre and Glauber's salt crystals, 

coagulating, regenerating cellulose@ and dissolving out 

salt. 

NISSHINBO IND 

INC (NISN) 

 

     

Magnetic cellulose composite powder prepn. - by mixing 

magnetic powder with viscose, then mixing with aq. soln. 

contg. anionic polymer, coagulating with heat, neutralising 

and drying. 

 

KANEBO LTD 

(KANE) 

 

     

Plastics moulding for use in food packaging etc. - contg. 

cellulose fibre produced microbially. 

 

TORAY IND INC 

(TORA) 
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Cellulose organic acid ester beads prodn. - by dispersing 

cellulose organic acid ester soln. in aq. medium as carriers 

for chromatography etc..  

DAICEL CHEM IND 

LTD (DAIL) 

     

Multilayer membrane for polarographic cell - with polymer 

layers and enzyme layers for determination of blood glucose 

etc.. 

MILES LAB INC 

(MILE) 

 

     

Fabric-reinforced acetate porous film prodn.. ASAHI CHEM IND 

CO LTD (ASAH) 

     

 

Table: Polymer patent information (26.05.2009) 

Patent Family Title Patent Assignment Yes, No, 

Maybe 

Sugar chain polymer compositions with biodegradability and 

improved mechanical strength such as bending and tensile strengths 

useful for plastic substitutes comprising other than regenerated 

papers, manufacture and moldings 

CANON KK (CANO)    

Sugar chain polymer compositions with biodegradability and 

improved mechanical strength such as bending and tensile strengths 

useful for plastic substitutes other than regenerated papers, 

manufacture and moldings 

CANON KK (CANO)    

Particulate construct, useful for slow release of e.g. drugs or 

ultrasonic contrast agents, comprises solid polyhydroxyalkanoate as 

external phase and internal phase 

CANON 

KK 

(CANO) 

YANO T 

(YANO-

Individual) 

NOMOTO T 

(NOMO-

Individual) 

KOZAKI 

S 

(KOZA-

Individua

l) 

 

New 3-hydroxy-alkanoic and -alkenoic acid copolymers - produced 

by culturing new Pseudomonas cepacia strain, useful as poly-3-

hydroxy-butyrate substitutes 

KOHAP LTD (KOHA-Non-standard)   

Polyester derived from biomass resources, used for molded product 

such as fishing net and cosmetics container, contains diol and 

dicarboxylic acid components, and has preset acid terminal content 

MITSUBISHI CHEM 

CORP (MITU) 

   

Starch-based biodegradable material composition, useful e.g. in GRACE BIOTECH CORP (GRAC-   
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garbage bag, comprises enzyme-hydrolyzed starch, and 

biodegradable polyester including aliphatic polyester of polybutylene 

succinate and/or aliphatic-aromatic copolyester 

Non-standard) 

Construct useful as functional composite construct in e.g. 

biochemical applications comprises at least a part of magnetic 

material coated with polyhydroxyalkanoate 

CANON KK (CANO)    

Heat and acid resistant enzyme-contg. compsn. - obtd. by 

denaturation-fermentation of cellulose fibres and plastics 

FUJIMORI Y (FUJI-

Individual) 

   

Novel transformed cell comprising beta-alanine/pyruvate 

aminotransferase activity, useful for producing 3-hydroxypropionic 

acid 3-HP from beta-alanine, and for producing ester of 3-HP, 1,3-

propanediol and polymerized 3-HP 

CARGI

LL INC 

(CRGI) 

LIAO H H 

(LIAO-

Individual) 

GOKARN R 

R (GOKA-

Individual) 

GORT S 

J 

(GORT-

Individua

l) 

 

Di-caprolactone manufacture, used as synthetic intermediate in 

pharmaceuticals, comprises depolymerizing caprolactone polymer in 

the presence of hydrolase 

GH KEIO GIJUKU (KEIO-Non-

standard) 

  

New branched non-antigenic polymer contg. gp. reactable with 

nucleophile - used to form conjugates with long in vivo=life, useful 

for delivery of therapeutic agents, e.g. antibodies or anti-neoplastic 

agents 

ENZON INC (ENZO-Non-standard);  

GREENWALD R B (GREE-

Individual);  MARTINEZ A J 

(MART-Individual) 

  

Table: Polymer patent information (26.06.2009) 

Patent Family Title Patent Assignment    Yes, 

No, 

Maybe 

Composition, useful in preparing starch-polyester graft 

copolymers, comprises a reactively extruded mixture of 

starch esters of a dibasic acid or an anhydride of a dibasic 

acid, having reduced viscosity 

UNIV MICHIGAN STATE (UNMS)    

Starch-polyester graft copolymer composition for films, 

comprises starch or chemically modified starch with 

segments of polyester grafted on to starch 

UNIV MICHIGAN STATE (UNMS)    

All biodegradable branched starch master granulars DENG G (DENG-Individual)    
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Full biological degradable composition and its preparing 

method and use 

XINKELI CHEM 

IND SCI & 

TECHNOLOGY 

CO LTD (XINK-

Non-standard) 

XINKELI CHEM SCI & 

TECHNOLOGY CO LTD (XINK-

Non-standard) 

 

Reactive-extrusion modification of polysaccharides or 

functional polymer for modified thermoplastic polymer, 

involves reacting polysaccharide or functional polymer with 

modifying agent optionally in presence of acid catalyst 

PLANTIC TECHNOLOGIES LTD (PLAN-Non-standard)  

Manufacture of polymer resin molded product involves 

mixing starch, polycaprolactone or polyhydroxy butyrate, 

dispersant and plasticizer, ultrasonically-treating, adding 

lubricant and polyethylene, polymerizing and extruding 

STARCH & BIODEGRADABLE DEV CO LTD (STAR-

Non-standard) 

 

Low cost thermoplastic moulding material prodn. for 

packaging - by extruding starch, plasticiser and polymer 

with pre-prod. made by extruding mixt. of water-glass, 

polymethacrylic! acid polymer and acid 

BERGER W 

(BERG-Individual) 

JEROMIN L (JERO-

Individual) 

  

Starch based polymer mixture containing a hydrophobic 

polymer and an organosilicate component 

BIOP 

BIOPOLYMER 

GMBH (BIOP-Non-

standard) 

BERGER W 

(BERG-

Individual) 

JEROM

IN L 

(JERO-

Individ

ual) 

MIERA

U U 

(MIER-

Individ

ual) 

 

Polyhydroxyalkanoate composition MONSANTO CO 

(MONS) 

METABOLIX INC (META-Non-

standard) 

 

Manufacture of foam involves mixing components such that 

amount of biomass raw material and biomass extender in 

liquefied component is above half of weight of biomass 

extender, liquefied component and isocyanate 

HISAKA SEISAKUSHO KK (HISA-Non-

standard) 

  

Production of biodegradable, expandable polymer beads, 

used e.g. as soil conditioner, involves melting aliphatic-

aromatic copolyester with starch or cellulose, adding organic 

blowing agent, extruding and granulating 

BASF AG (BADI)     

Moisture permeable resin composition for adhesive tapes, SHINWAKO DAINICHISEI TAKA PLASTIC  
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comprises blend of polyurethane resin and thermoplastic 

biodegradable resin 

KASEI KK (SHIN-

Non-standard) 

KA COLOR & 

CHEM MFG 

CO LTD 

(DAIC) 

NABI KK 

(TAKA-Non-

standard) 

Biodegradable polymer blend, useful for foodstuff and 

beverage packaging, comprises a partially aromatic 

polyester component and an aliphatic polyester based on a 

hydroxycarboxylic acid and/or a lactone 

BIO-TEC BIOLOGISCHE NATURVERPACKUNGEN 

(BIOT-Non-standard) 

 

Thermoplastic, biodegradable cellulose ester(s) - comprise 

hydroxy:carboxylate ester(s) obtd. by reacting a suspension 

of alkalised cellulose in DMSO with lactone 

WOLFF WALSRODE AG (WOLF)    

Biodegradable thermoplastic polymer blends, useful for the 

production of films, injection moldings, e.g. bottles, 

disposable trays and dishes etc. 

LOICK VNR GMBH HUBERT (LOIC-Non-

standard) 

  

Coated biodegradable material with good adhesion between 

matrix and coating - has hydrophilic matrix containing 

hydrophobic polymer and hydrophobic polymer coating, 

useful e.g. for bottle, film, packaging material, 

pharmaceutical capsule 

BIOTOP GMBH (BIOT-Non-standard)   

Fully biodegradable moulding mfr. with barrier layer, for 

packaging - by moulding and baking long and short fibres, 

starch and water and impregnating with cellulose acetate or 

acetate-propionate, or polyester 

RAPIDO 

WAAGEN & 

MASCHFAB 

GMBH (RAPI-Non-

standard) 

FVP FORMVERPACKUNG GMBH 

(FVPF-Non-standard) 

 

High transparency, biodegradable cast film production for 

composite packaging and communication involves extruding 

starch esters with polyalkylene glycol, heating, increasing 

solids content and pressure molding 

BUNA SOW 

LEUNA 

OLEFINVERBUN

D GMBH (BUNA) 

GSE GES SPEZIALFOLIEN-

ENTWICKLUNG MBH (GSES-

Non-standard) 

 

Biodegradable resin cross-linking continuous foam sheet 

e.g. sheet-like cross-linked foamed material, contains 

terminal blocking agent, cross-linking promoters and 

biodegradable resins, with preset foaming ratio and cross-

linking degree 

TORAY IND INC (TORA)    
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Biodegradable starch polymer foam prodn., giving prod of 

high cell uniformity - by mixing starch and opt. polymer 

with water-contg. fibres and processing under heat and 

pressure, so water acts as blowing agent 

BIO-TEC 

BIOLOGISCHE 

NATURVERPACK

UNGEN (BIOT-

Non-standard) 

BIOTEC BIOLOGISCHE 

NATURVERPACKUNGEN GMB 

(BIOT-Non-standard) 

 

Biodegradable polyester compositions BIOTECHNOLOG

Y RES & DEV 

CORP (BIOT-Non-

standard) 

US SEC OF AGRIC 

(USDA) 

  

Starch compsn. useful esp. biodegradable for cellular 

moulding prodn. - obtd. by mixing alpha starch, water and 

di:basic acid for incinerating waste cellular mouldings for 

low amt. of evolved heat avoiding damage 

KAKINOKI H 

(KAKI-Individual) 

SATO T (SATO-

Individual) 

  

Thermoplastic cellulose acetate propionate composition for 

fiber used for non-woven fabric, contains preset amount of 

cellulose acetate propionate and specific polyether 

compound 

TORAY IND INC (TORA)    

Derivatized starch based polymer blend BUNA SOW LEUNA OLEFINVERBUND GMBH 

(BUNA) 

 

Thermoplastic cellulose-ester composition for melt molding, 

contains cellulose ester, fatty acid ester of glycerol and/or 

diglycerine, and oligomer and/or polymer 

TORAY IND INC (TORA)    

Thermoplastic compsn. to make extruded or moulded 

articles - comprises cereal grain, comprising starch and 

protein, treatment with an organic solvent to extract 

substantial portion of lipid from the grain 

UNIV IOWA STATE RES FOUND INC 

(IOWA) 

  

Konjak formed product used as molding of biodegradable 

polymer, is obtained by drying sol-gel-like konjak after 

adjusting pH, and has shape, which disintegrates when 

dipped into water or water is poured.  

 

 

KOUSUI YG (KOUS-Non-standard) 

 

  

Manufacture of biodegradable fiber reinforced plastics, 

involves mixing fiber-compact pellets obtained by cut-

processing cellulosic-fiber compact, with polylactic acid 

 

 

TOYOTA JIDOSHA KK (TOYT) 
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pellets, and molding pellet mixture at specific condition.   

Production of high molecular weight pre-gel for polyester, 

involves condensation polymerizing polyester precursor 

repeat units in preset reactor stage, and reacting formed pre-

gel to form high molecular weight  

pre-gel.  

 

 

EASTMAN CHEM CO (EACH) 

 

  

Space filling expanded starch based biodegradable 

composition for packaging also contains ethylene-vinyl-

alcohol-copolymer. 

 

 

RETALL KFT (RETA-Non-standard) 

  

Biodegradable open cell foam comprises starch, aromatic 

ketone, polyolefin, foaming agent and crosslinking agent.  

 

SANWA KAKO KK (SANS) 

  

Manufacture of biodegradable lactic acid copolymer for 

molding - involves copolymerization of lactide with 

cellulose ester or ether in presence of a polymerization 

catalyst and plasticizer. 

 

SHIMADZU CORP (SHMA) 

TOYOTA JIDOSHA KK (TOYT) 

  

Biodegradable low price plastic film, especially useful for 

mulching.  

NAT RES DEV CORP (NATR) 

 

  

Production of biodegradable, moisture-impermeable article - 

by continuously dry mixing starch with cellulose fibres, 

adding water, baking and then covering with impermeable 

film.  

 

 

APACK VERPACKUNGEN GMBH (APAC-

Non-standard) 

  

Forming solid algal packing material - by subjecting a 

filamentary green algal pulp to plastic forming to give a 

dimensionally stable fibre matrix. 

 

INT TECHNOLOGY MANAGEMENT ASSOC 

LTD (ITTE-Non-standard) 

  

Biodegradable plastics and producing method thereof. ZENGLIN SCI & TECHNOLOGY CO LTD 

WUHAN CI 

  

Biodegradable cushioning material prepared at low cost - 

mfd. by melt-kneading Indian corn bran and extruding from 

die.. 

KOSUI KAGAKU KOGYO KK (KOSU-Non-

standard) 

  

Resin moulding for biodegradation after specified period 

underground - obtd. by injection moulding mixt. of specified 

amt. of porous cellulose, and specific content of 

biodegradable aliphatic polyester. 

 

 

TAISHO PHARM CO LTD (TAIS) 
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Appendix: Polymer Case analyzed Patent Assignees  

1. Du Pont De Nemours & Co manufactures and markets biotechnology products hereunder 

biotechnology and food chain knowledge, coating ingredients, polymer materials and bio-

based materials.  

2. BASF is a large chemical company active in the field of white biotechnology and in plant 

biotechnology. BASF use biotechnological methods in the field of fine chemistry and 

intermediates, in order to produce, for example, enzymes intermediates. 

3. Belenkaya develops biodegradable wound and burn dressings of biodegradable polymers.  

4. BIOTEC produces the product BIOPLAST which is a biopolymer material applicable in a 

wide range of plastic products e.g. bags, boxes, golf tees, nets, straws, strings, tableware, 

tapes, technical films, and trays.  

5. Dong Kook Pharm is a pharmaceutical company, which develops and produces biological 

medicines. The company researches in e.g. gene re-combination proteins for treatment of 

osteoporosis, gene re-combination, anti-coagulant proteins, antibiotics using fermentation 

process of microorganisms, and peptide antibiotics.  

6. Zeneca develops, produces and markets biopolymer technologies based on plantae material. 

7. Wacker Chemical develops and produces organic and inorganic polymers.  

8. Mitsui Chemical produces biotech products, hereunder biopolymers, for a wide range of 

industries. 

9. Poongsan develops polymers and applies these to plastic packing containers and styrofoam 

packing containers. 

10. Xerox investigates ways to increase the commercial potential of the bacterial polyesters and 

hope to develop a manufacturing process that yield high performance, lower cost 

biodegradable materials useful for disposable consumer applications and packaging. 

11. FujiFilm develops and produces biotechnologies for the pharmaceutical and owns a 

biotechnology which is applied to the design and synthesis of polymer materials with 

specific functions.  

12. Geistlich Soehne is a chemical company which is heavily active within biopharma and 

biomaterials.  

13. Asahi develops and markets organic and inorganic industrial chemicals, synthetic resins, 

synthetic rubber, coating materials, latexes, pharmaceutical and food additives, explosives, 

photopolymers and platemaking systems, separation and ion-exchange membranes, cling 

film, storage bags, plastic film, sheet, and foam.   
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14. Grace Biotech is a biodegradable plastic resin and biodegradable plastic product 

manufacturer. 

15. Kohap Ltd.. manufactures and sells petrochemical, chemical, resins, synthetic fiber, film, 

plant, textile and different fibers.  

16. Mitsubishi Chemicals work with polymer processing technologies. 

17. CARGILL INC develops, produce and market a diverse set of bioproducts, hereunder 

polymers. 

18. Toray Industries is the world’s largest producer of carbon fibre and is a significant supplier 

to the aerospace sector and has high experience in polymer and fiber manufacturing as a 

leading producer of synthetic fibers and plastic products in the world.  

19. Buna Sow Leuna Olefinverbund GMBH produces the polymer material polyethylen, which 

is applied in e.g. kitchen ware, plastic bags etc.  

20. APACK AG produces biodegradable compounds from plants for biodegradable packaging.  

21. BIOP Biopolymer Technologies AG is a global leader in biopolymer technology and its 

products include biopolymers, biopolymer catalysts, fluids, plasticizers, organic lubricant 

base stocks and additives for biopolymers.  

22. Xinkeli Chemical Industrial Technology Company offers biodegradable plastics.  

23. Loick produces industrial biopolymers as well as biodegradable end-plastic products.  

24. Eastman is a chemical company that manufactures and markets chemicals, fibers and 

plastics worldwide. They produce biodegradable polymer resins. 

25. Wolff Walsrode (Bayer Materials) produce polymers for use in technical films and textile 

coatings, belts, hoses, cables and profiles, in the automotive sector (interior, exterior, 

chassis), in a multitude of applications in sports & leisure (e.g. ski and sport shoes and sport 

equipment), and in agriculture, mechanical engineering and industrial applications. 

26. Canon is an office electronics company that together with materials producer Toray 

Industries is engaged in developing, producing, and applying polymers. 

27. Enzon Pharmaceuticals is a biopharmaceutical company developing, manufacturing, and 

commercializing medicines for patients with cancer and other life-threatening conditions 

and produce and apply enzymes and polymers to their product or processes. 

28. Biop Biopolymer Technologies produce potato starch based biopolymer  for use in e.g. 

paper, textile, lubricants for oil drilling, glues, and wall paints. 
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Appendix: BioBooster Patent Abstract nr.1  

Title: Waste water treatment microbiological colony residence substrate cleaned intermittently or 

continually by rotor action. 

 

Patent Details:  

Patent Numbers Main IPC 

WO200294724-A  
 

EP1260485-A  
 

EP1260485-A1  C02F-003/10 

WO200294724-A1  
 

EP1390305-A1  
 

AU2002339028-A1  
 

JP2004524972-W  C02F-003/08 

US2004232070-A1  C02F-003/00 

IN200301892-P1  
 

EP1260485-B1  
 

US7105085-B2  C02F-003/08 

DE50110806-G  
 

RU2299865-C2  C02F-003/08 

AU2002339028-B2  C02F-003/08 

CA2446830-C  C02F-003/10 

 

Derwent Class Code: D15 (Treating water, industrial waste and sewage) 

Derwent Manual Code: D04-A01J 

 

DII Abstract: NOVELTY - Waste water treatment assembly comprises a biological treatment 

assembly with a grooved substrate surface for a colony of microorganisms. The grooved substrate 

surface is cleared of excess microorganisms by a rotor, either continually or intermittently. 

USE: Substrate for microbiological colony in waste water treatment assembly enclosed reactor. 

ADVANTAGE: The regular cleaning action maintains the reactor at maximum processing 

capacity. 

DETAILED DESCRIPTION: Waste water treatment assembly comprises of a parallel or 

overlapping array of contra- rotating grooved discs with a drive unit. The substrate surface is a 

porous, rough, or has a surface structure preferably grooves acting as the residence surface for 

micro- organisms. The parallel discs are separated by fluid channels through which gas e.g. oxygen 

may be introduced to promote the water treatment process. 
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Appendix: BioBooster Patent Abstract nr. 2 

Title: Waste water treatment apparatus has surfaces coated with material, along which water flows, 

and are fitted with scrapers which move in path which covers surface in sections. 

Patent Details:  

Patent Number Main IPC 

EP1616621-A1  B01J-019/18; C02F 3/08
29

 

WO2006005442-A1  B01J-019/18
30

; C02F 3/08
31

 

AU2005261983-A1  B01J-019/18 

IN200700179-P1  B01J-019/18 

CN1984710-A  
 

US2008006572-A1  B01D-033/44
32

; B01D-033/46 

JP2008505757-W  B01D-029/62; B01D-029/64 

Unknown patent number
33

 C02F-003/10 

 

Derwent Class Code(s): A88 (Mechanical engineering, tools, valves, gears, conveyor belts); D15 

(Treating water, industrial waste and sewage); J04 (Chemical/physical processes and apparatus 

including catalysis). 

Derwent Manual Code(s): A12-W11J; D04-A01F1; D04-B04; J04-X03 

DII Abstract: NOVELTY - The wastewater treatment reactor comprises a stack of filter plates 

rotationally arranged in a tubular-shaped housing, a suction tube arranged at the end of the stack, an 

aeration unit having an internal circulation within the housing, a pipeline connection for the supply 

and discharge of wastewater arranged at front of the housing, and a regulator, which keeps the water 

level of the reactor on a predetermined value of 50-99% of the reactor volume. The cross sectional 

area of the housing in the region of the stack is 40%. 

USE: For the treatment of wastewater. 

ADVANTAGE: The rotating stack of the filter plates ensure that the entire reactor is cross-flown in 

an intensive manner and has high pumping power and filter efficiency. 

DETAILED DESCRIPTION: The wastewater treatment reactor comprises a stack of filter plates 

rotationally arranged in a tubular-shaped housing, a suction tube arranged at the end of the stack, an 

aeration unit having an internal circulation within the housing, a pipeline connection for the supply 

and discharge of wastewater arranged at front of the housing, and a regulator, which keeps the water 

level of the reactor on a predetermined value of 50-99% of the reactor volume. The cross sectional 

area of the housing in the region of the stack is 40%, which is greater than the cross-sectional area 

of the stack of the filter plates. The longitudinal extension of the housing is a multiple of the 

longitudinal extension of the stack. The rotational axis of the stack and the axis of the housing are 

arranged parallel and with interval to each other. The stack of the filter plates is rotatable through a 

                                                 

29
 Added by the  investigator 

30
 Added by the  investigator 

31
 Added by the  investigator 

32
 TI investigator cannot find this IPC in the patent document 

33
 IPC found, but not listed according to patent number, by DII investigator  
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drive arranged at front exterior of the housing and is driven with a circumferential speed of more 

than 3 ms/s. The inside of the housing includes a biofilm reactor arranged at the end turned away 

from the stack. The biofilm reactor is rotatable by a drive arranged at the end turned away from the 

stack. The housing is inclined in such a way that its longitudinal axis surrounds with horizontal 

angle of 30degrees. The discharge of the aeration unit is arranged within the area of the housing 

turned away from the stack and is carried out through the filter area. The outlet of the suction tube is 

arranged with an interval for stack and corresponds to the height of the dual stack of the filter 

plates. 

 

Appendix: BioBooster Patent Abstract nr. 3 

Title: Waste water treatment device, comprises a circulation pump that forms a structural unit for 

pumping the waste water and a closed tubular housing with stack of disks arranged in the unit for 

the water flow through the disk. 

 

Patent details: 

Patent Number Publ. Date Main IPC Week Page Count Language 

WO2006114169-A1  02 Nov 2006 C02F-003/08 200678  Pages: 28  German  

EP1717208-A1  02 Nov 2006 
 

200678    German  

CN101166695-A  23 Apr 2008 
 

200847      

US2008210620-A1  04 Sep 2008 
 

200859      

 

Derwent Class Code: D15 (Treating water, industrial waste and sewage) 

Derwent Manual Code: D04-A 

DII Abstract: NOVELTY - The circulation pump is formed through a submersible pump into the 

disk. The pump is arranged in/or at transverse wall formed by the housing at frond side locking 

cover. A driving motor is arranged on outside of the housing for gyratory drive of the disk arranged 

in drive shaft by the cover. A pump-propelling engine is arranged in the outside of the cover. The 

multisectional cover part exhibits interior and exterior locking cover. The interior cover forms an 

opening for the pump. 

USE: The invention deals with wastewater treatment device. 

ADVANTAGE: The cover parts are simply and favorably constructed. Cost effective device. 

DETAILED DESCRIPTION: The intermediate cover part is intended between the interior cover 

and exterior cover. A gyroscope wheel of the pump lies in pressure-lateral flow channel of the 

pump. The intermediate part exhibits a gas ejector added with the pressure lateral channel of the 

pump. A leading gas canal flows through the interior cover to the exterior cover. The channel flows 

above the ejector through the interior cover in the housing arranged horizontally with its central 

longitudinal axis. The channel exhibits another channel which connects the outside of the housing 

with pressure side of the pump and flows to the pump within the housing. The interior, exterior and 

intermediate covers are manufactured as milled pieces or coreless cast parts. A discharge opening 

channel and inlet channel are arranged in direction of flow of the pump in pressure channel. 

http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=DC&value=D15
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=MC&value=D04-A
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Appendix: BioBooster Patent Abstract nr. 4 

Title: Wastewater treatment reactor comprises a stack of filter plates rotationally arranged in a 

tubular-shaped housing, an aeration unit, a suction tube arranged at the end of the stack, a biofilm 

reactor and a pipeline connection. 

Patent Details:  

Patent Number Main IPC 

WO2007128467-A1  C02F-001/00 

EP1854764-A1  
 

 

Derwent Class Code(s): A88 (Mechanical engineering, tools, valves, gears, conveyor belts); D15 

(Treating water, industrial waste and sewage). 

Derwent Manual Code(s): A12-W11J; D04-A01F1; D04-A01K2 

 

DII Abstract: NOVELTY - The wastewater treatment reactor comprises a stack of filter plates (1) 

rotationally arranged in a tubular-shaped housing, a suction tube arranged at the end of the stack, an 

aeration unit having an internal circulation within the housing, a pipeline connection for the supply 

and discharge of wastewater arranged at front of the housing, and a regulator, which keeps the water 

level of the reactor on a predetermined value of 50-99% of the reactor volume. The cross sectional 

area of the housing in the region of the stack is 40%. 

USE: For the treatment of wastewater. 

ADVANTAGE: The rotating stack of the filter plates ensure that the entire reactor is cross-flown in 

an intensive manner and has high pumping power and filter efficiency. 

DETAILED DESCRIPTION: The wastewater treatment reactor comprises a stack of filter plates 

rotationally arranged in a tubular-shaped housing, a suction tube arranged at the end of the stack, an 

aeration unit having an internal circulation within the housing, a pipeline connection for the supply 

and discharge of wastewater arranged at front of the housing, and a regulator, which keeps the water 

level of the reactor on a predetermined value of 50-99% of the reactor volume. The cross sectional 

area of the housing in the region of the stack is 40%, which is greater than the cross-sectional area 

of the stack of the filter plates. The longitudinal extension of the housing is a multiple of the 

longitudinal extension of the stack. The rotational axis of the stack and the axis of the housing are 

arranged parallel and with interval to each other. The stack of the filter plates is rotatable through a 

drive arranged at front exterior of the housing and is driven with a circumferential speed of more 

http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=DC&value=A88
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=DC&value=D15
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=MC&value=A12-W11J
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=MC&value=D04-A01F1
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=MC&value=D04-A01K2
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than 3 ms/s. The inside of the housing includes a biofilm reactor arranged at the end turned away 

from the stack. The biofilm reactor is rotatable by a drive arranged at the end turned away from the 

stack. The housing is inclined in such a way that its longitudinal axis surrounds with horizontal 

angle of 30degrees. The discharge of the aeration unit is arranged within the area of the housing 

turned away from the stack and is carried out through the filter area. The outlet of the suction tube is 

arranged with an interval for stack and corresponds to the height of the dual stack of the filter 

plates. 

 

Appendix: BioBooster Patent Abstract nr. 5 

Title: Fluid processing unit e.g. cleaning in place unit has casing that forms wall confining fluid in 

processing unit so that fluid flows into/out of processing units through inlets and outlets provided in 

casing respectively. 

Patent Number Publ. Date Main IPC 

WO2009024154-A1  26 Feb 2009 C02F-009/12 

C02F-009/08: This IPC is found by the DII investigator, though not listed in the patent document. 

 

Derwent Class Code: D15 (Treating water, industrial waste and sewage) 

Derwent Manual Code: D04-A01 

 

DII Abstract: NOVELTY - The cleaning in place (CIP) unit has heat exchanger stage for 

exchanging heat with fluid flowing through the device. A total pressure increasing stage increases 

the total pressure of fluid to be processed. A casing encapsulating the heat exchanger stage and total 

pressure increasing stage, forms wall confining fluid in the processing unit so that fluid flows 

into/out of the processing units through inlets and outlets provided in the casing respectively. 

USE: Fluid processing unit e.g. cleaning in place (CIP) unit connected with tank used for 

production of cheese. 

 

ADVANTAGE: The overall efficiency and controllability of the device can be improved 

significantly. 

DETAILED DESCRIPTION: An INDEPENDENT CLAIM is included for fluid processing 

method. 

http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=IP&value=C02F-009%2F08
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=DC&value=D15
http://apps.isiknowledge.com.esc-web.lib.cbs.dk/OneClickSearch.do?product=DIIDW&search_mode=OneClickSearch&db_id=&SID=P1j7ifOKPKIfaNmfNLm&field=MC&value=D04-A01
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Appendix: Contrasting principles of closed and open innovation 

Closed Innovation Principles Open Innovation Principles 

The smart people in our field work for us. Not all of the smart people work for us so we must 

find and tap into the knowledge and expertise of bright 

individuals outside our company. 

To profit from R&D, we must discover, 

develop and ship it ourselves 

External R&D can create significant value; internal 

R&D is needed to claim some portion of that value. 

If we discover it ourselves, we will get it 

to market first. 

We don't have to originate the research in order to 

profit from it. 

If we are the first to commercialize an 

innovation, we will win. 

Building a better business model is better than getting 

to market first. 

If we create the most and best ideas in the 

Industry, we will win. 

If we make the best use of internal and external ideas, 

we will win. 

We should control our intellectual 

property (IP) so that our competitors don't 

profit from our ideas. 

We should profit from others' use of our IP, and we 

should buy others' IP whenever it advances our own 

business model. 
Table: Contrasting principles of closed and open innovation (Chesbrough, H. 2003) 

 

Appendix: The intelligence process model 

 

 

 

 

The intelligence process 
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Appendix: System search modes for technology intelligence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: System search modes for technology intelligence (Mortara et al. 2009) 

 

Appendix: Illustration of the hierarchical IPC system 

 Section text 

 
B01J 19/18 

Section 

letter A-H 

 

A Human Necessities 

B Performing Operations; Transporting 

C Chemistry, Metallurgy 

D Textiles; Paper 

E Fixed Constructions 

F Mechanical Engineering: Lightning; Heating; Weapons; Blasting 

G Physics 

H Electricity 

 

A section is always written with one letter A-H 

 

B 

 

 

Class 

Sections are subdivided into 120 classes. A class is always written with 

two digits in addition to the . 

B01 = Physical or chemical processes or apparatus in general 

 

 

01 

 

 

Subclass 

Classes are subdivided into more than 600 subclasses. A subclass is 

always written with one letter. 

B01J = Chemical or physical processes  

 

 

J 

 

 

Groups & 

Subgroups 

Subclasses are subdivided into more than approx.70.000 groups and 

subgroups. 

19/00 = Chemical, physical, or physico-chemical processes in general 

19/18 = Stationary reactors having moving elements inside 

 

 

19 /  

18 
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Appendix: Keyword thesaurus template 

Licensee Technological Competences 

Terms Derwent Class Codes IPC Codes 

   

Table: Keyword thesaurus template of indexed licensee technological characteristics  

 

 

Appendix: Polymer Case hits on potential licensees 

Polymer Case Term 

Method 

DCC 

Method 

IPC 

Method 

Mixed 

Method 

Patent families in sample 25  44 11 39 

Technological Competences in sample (not 

cleaned for non-commercials) 

44% 25% 81% 35% 

Real Technological Competences in sample 

(cleaned for non-commercials) 

58% 37% 100% 47% 

Excluded individuals, universities, and research 

institutes (non-commercial licensees) in sample 

24% 32% 18% 23% 

Excluded Companies in sample 32% 36% 0 41% 
Table: Hits on potential licensees 

 


