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Biotechnology Information: 
An Introduction 

 According to the National Center for Biotechnology Information (NCBI): 

‘‘Biotechnology is the body of knowledge related to the use of organisms, cells 
or cell-derived constituents for the purpose of developing products which are 
technically, scientifically and clinically useful.” 

 

 This definition acknowledges the many opportunities, mainly due to parallel 
progress of (bio)computing  and of genetic engineering, for providing a large 
variety of products and technologies in all branches of life and medical science 

 

 The search & analysis of Biotechnology Information is a challenging task given 

 The number of public and private entities that are active in biotechnology 

 The decreasing cost and time that is needed for generating and analyzing biological data 

 The steady growth in the amount and in the complexity of biotechnology information that is 
available in the public domain 
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Biotechnology Information: 
Formats & Uses 

 Biotechnology information is available in formats that are: 

 Different (non-)textual formats (including graphs, images, structures) 

 Different text formats (scientific articles, biological sequences, patent documents, thesis, 
conference abstracts, database entries summarizing and comparing biological data,, etc.). 

 Partially consistent across the many types of publications and databases. 

 More and more published directly/only through Internet 

 

 These factors increase considerably the efforts for comparing and aggregating 
biotechnology information for the many possible uses: 

 Pure research and/or medical uses 

 Technical development, competitive intelligence 

 Evaluation of companies, institutions authors; technologies, products, patents, 
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Biotechnology Information: 
Search Vs Format Criteria  

 Biotechnology Information can be searched  &  analyzed in various formats: 

 As a printed publication 

 As a record in a database (corresponding t an article, a gene, a disease, etc.)  

 As a full-text document available (or not) through Internet 

 As a citation or a link in a list of cited/citing reference 

 As an aggregation of information coming from different sources in a (semi)automated manner 

 

 Compared to information format, relevant  search criteria may be grouped 
according to four main areas: 

 Product/technology structural features (sequence, structure, measurable read-out) 

 The desired effect of the product/technology (at the level of animal or cell-based model, in a 
biochemical assay,  or as clinically relevant effect) 

 The technology  that allow providing the product (e.g. chemical synthesis, DNA sequencing for 
determining a mutation, recombinant DNA expression, PCR amplification) 

 Desired way of use the product (in vitro, in vivo, in silico, as a pharmaceutical formulation, as a 
biomarker, or a genetic profile) 
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Biotechnology Information: 
Ranking & Selecting Search Criteria  

 The relevant  search criteria may be also grouped according to four main areas: 

 Text (as product/technology/disease-defining names, phrases, acronyms and/or as 
author/company/institution/journal  names, phrase, acronyms) 

 Text (as protein/peptide/DNA sequences)  

 Structure (for protein/chemical 2D/3D  representations) 

 Quantitative data (as dates, volume/pages, length of sequences, chemical properties,  

 

 Biotechnology Information can be searched  &  analyzed if, in each situation ,an 
equilibrium is found among these information formats, for instance: 

 By identifying the main authors, entities working in a given fields 

 By identifying the appropriate synonyms of a protein, a disease, or a technology 

 By selecting most relevant publication years, journals, conferences 

 By setting minimal identity/similarity criteria for defining homologue sequences/structures 

 BY selecting which elements should appear in title/abstract of a potentially relevant document 
and which elements may/should appear in the full-text of a document 
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 In typical biological field such as immunology, mapping the relevant 
information requires connecting elements coming from different technical 
and scientific domains with specific search requirements 

Biotechnology Information: 
Connecting Scientific Domains 
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 Search criteria generally include a combination of criteria applying to different 
aspect of a biological product  and related processes, e.g. for antibodies: 

 Immunoglobulins, in general and/or of specific isotypes (IgG, gM, etc.). 

 Specific phrases (e.g. ‘‘monoclonal antibody”, ‘‘human antibody”). 

 Names of synthetic, recombinant variants (e.g. diabody, peptabody). 

 Names including ‘‘anti-” (even shortened as ‘‘a-” or ‘‘a-”) coupled with the specific antigen (e.g. 
for TNF: anti-TNF, antiTNF, a-TNF, aTNF) or with the biological activity (e.g. antitumoral). 

 The DNA/protein sequence characterizing a single antibody or a class of antibodies 

 Scientific or commercial names/acronyms of antibodies or of the respective antigen (also in 
connection to their ‘‘commoditization” or commercial availability) 

 A generic wording for defining a compound binding a specific (non-)biological antigen with a 
measurable affinity and/or showing a specific activity (e.g. listing a ligand, an heterodimer,  an 
agonist, an antigen-binding compound, etc) 

 Process-related features (e.g. antibodies that are isolated or produced using specific methods) 

 (Lack of) competition with a known antibody for the binding to an antigen. 

 Presence/absence of a biological activity with reference to specific antibody concentration, 
antigen variants, and/or biological assays. 

Biotechnology Information: 
Checking  Criteria for Scientific Domains 
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 An effective search strategy should involve tools and policies to aggregate relevant 
biotechnology information from different sources, establishing  a Knowledge Base : 

 To be regularly updated and possibly improved  

 Allows accessing original documents (as PDF files, links) and associating data 
and concepts across them that may suggest new risks/opportunities 
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Falciola, World Pat. Inf.  2009 

Biotechnology Information: 
Search Strategy & Knowledge Base 
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(Modified from Veugelers et al., Tech Forecast Soc Change, 2010)  

Planning & direction 
for new technologies  

Public information  
resources/databases 

Commercial  
resources/databases 

Report & inform  
internally  

Retrieval & analysis  of 
documents 

Technology 
Intelligence 

Cycle  

 Biotechnology-driven innovation makes biological information growing 
exponentially but it is still not fully exploited also to the changed  investment 
horizons that are  disconnected from therapeutic needs and timelines 

Biotechnology Information: 
Connecting Research Activities & Innovation 
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 Publishing  affects the actual searchability of biotechnology information in 
scientific literature as a consequence of the choices made by: 

 Publishers/journals 

o Policies on date and content of printed and electronic version(e.g. alternative versions 
and/or supplementary materials in the electronic version only, comments later added  
by authors or readers, early access of the electronic version of an article weeks or 
months before the official printed publication to any/specific users) 

o Requirements for submitting information to databases such as Pubmed 

o Availability of the article for full-text search (through own website or Google) and 
overall internet reputation 

 Authors 

o Anticipating the information on a web site or at a congress 

o Use of terms in title, abstract, keywords, and in the full text 

o Selection of the publisher/ journal where the article is submitted (according to Impact 
factor, publishers policies/importance, speed/quality of peer-reviewing) 

 Database providers 

o Selection and coverage of journals, patent authorities, conferences, etc.  

o Type, completeness, and update of record indexing and content 
Sardegna Ricerche    L. Falciola    15/09/2014 
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 Scientific literature, and particularly in life science, privileges the dissemination 
of data and information according to  media-specific rules & formats, making 
sometime difficult to establish date of publication and actual content (and then 
searchability) of a document , for instance when dealing with non-journal/book 
documents: 

 Disclosures at conferences, thesis 

 Authors posting data within blogs, databases, wiki platforms 

 Publishers,  journals, and sometime authors that apply different rules about internet 
availability of an article and its related content 

 

 The problem may be even more complex when dealing with protein/DNA 
sequences or chemical structures: 

 Databases not always refer to the first disclosure in time 

 Confusion between natural/synthetic variant or orthologs with different names 

 Authors themselves not always refer explicitly/correctly to DNA/protein sequences they used 

 Peptides may be represented by the mere sequence or (if very short) by their chemical 
structure (as organic molecules, which CAS numbering may prove to be more effective) 
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BI & Scientific Literature: 
Irregular  Formats 
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 A classical solution for helping the identification and retrieval of relevant 
document is assigning a series of alphanumeric classification codes to 
documents according to a system that, in general 

 Applies independently from authors and publishers 

 Evolves with the scientific and technical progress 

 Only partially reflect literally the content of title/abstract/keywords of the article 

 

 The most known classification system is the MeSH (Medical Subject Headings) in 
Pubmed which is particularly sophisticated  and requiring some efforts in 
learning it by using tutorials and by search experiences,  but which may be 
helpful for focusing later efforts in reading /searching full-text literature 

 MeSH system has, as any classification system, some bias and Pubmed contains many records in 
which MeSH indexing is added only months after article publication (or sometimes never) 

 MeSH has been started for medical literatures, so it may be not so helpful when dealing with 
most recent technologies, or purely molecular biology topics (even if it constantly improving) 

 Other systems have been established by databases or websites mirroring Pubmed  content in a 
different way (like Gopubmed), but results may be again not always satisfactory  

 Sardegna Ricerche    L. Falciola    15/09/2014 

BI & Scientific Literature: 
Indexing & Ontologies 
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 Pubmed MeSH (selection, alphabetical) 
 Animals 
 Blotting, Western 
 Erythropoietin/pharmacology 
 Hypothalamus/drug effects 
 Immunohistochemistry 
 Mice, Transgenic 
 Obesity/etiology 
 Obesity/metabolism* 
 Pro-Opiomelanocortin/metabolism* 
 Receptors, Erythropoietin/genetics 
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BI & Scientific Literature: 
MeSH Vs Gopubmed Example 

 Gopubmed  concepts 

  white fat cell differentiation  
  Receptors, Erythropoietin  
  Pro-Opiomelanocortin  
  Adipose Tissue, White  
  induction of apoptosis by hormones  
  Peptide Hormones  
  Erythropoiesis 
  cytokine activity 
  erythropoietin receptor binding  
  Erythropoietin  

Nat Commun. 2011 Nov 1;2:520. Disrupted erythropoietin signalling promotes obesity and alters 

hypothalamus proopiomelanocortin production. 

Although erythropoietin (Epo) is the cytokine known to regulate erythropoiesis, erythropoietin receptor (EpoR) 

expression and associated activity beyond haematopoietic tissue remain uncertain. Here we show that mice with 

EpoR expression restricted to haematopoietic tissues (Tg) develop obesity and insulin resistance. Tg-mice 

exhibit a decrease in energy expenditure and an increase in white fat mass and adipocyte number. Conversely, 

Epo treatment of wild-type (WT)-mice increases energy expenditure and reduces food intake and fat mass 

accumulation but shows no effect in body weight of Tg-mice. EpoR is expressed at a high level in white adipose 

tissue and in the proopiomelanocortin neurons of the hypothalamus. Although Epo treatment in WT-mice induces 

the expression of the polypeptide hormone precursor, mice lacking EpoR show reduced levels of POMC in the 

hypothalamus. This study provides the first evidence that mice lacking EpoR in non haematopoietic tissue 

become obese and insulin resistant with loss of Epo regulation of energy homeostasis. 

http://www.ncbi.nlm.nih.gov/mesh/68000818
http://www.ncbi.nlm.nih.gov/mesh/68015153
http://www.ncbi.nlm.nih.gov/mesh/68004921
http://www.ncbi.nlm.nih.gov/mesh/68007031
http://www.ncbi.nlm.nih.gov/mesh/68007150
http://www.ncbi.nlm.nih.gov/mesh/68008822
http://www.ncbi.nlm.nih.gov/mesh/68008822
http://www.ncbi.nlm.nih.gov/mesh/68009765
http://www.ncbi.nlm.nih.gov/mesh/68011333
http://www.ncbi.nlm.nih.gov/mesh/68011333
http://www.ncbi.nlm.nih.gov/mesh/68011333
http://www.ncbi.nlm.nih.gov/mesh/68017467
http://www.ncbi.nlm.nih.gov/mesh/68017467
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
http://www.ncbi.nlm.nih.gov/pubmed/22044999
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 Full-text searching may allow a deeper analysis of scientific terminology & 
technical details, such as specific biological materials (antibodies, cell lines, 
proteins etc.) and in general (or for selected topics, journals ,authors) for: 

 Identifying citing and/or cited articles 

 Selecting most relevant  articles since presenting specific commercial products 

 

 There is no common rule about when/how a search should limit to 
bibliographic details, include indexing ,or extend to full text ,but some tests can 
be made in the appropriate databases/internet website , for instance: 

 By searching  a known author (such as the searcher him/herself or a group leader) and 
collecting the specific indexing  

 By searching/browsing  within the “related articles” as determined by Pubmed for a known 
(own) articles     

 By searching internet with the title of known (own) article 

 

 The database section of the presentation will provide further suggestions 

 
Sardegna Ricerche    L. Falciola    15/09/2014 
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 The patent: 

 Provides a monopoly on the invention, being a product, a service, etc. 

 Is granted by official authorities only after that the invention is disclosed in a document (the 
patent application) that is subject of a series of requirements, including its publication, the 
examination, and the payment of fees 

 Can be used as only as a « negative right », that is the patent owner needs to file a legal suit 
against the alleged « infringer » and the state then judge if the invention was sold, used 
imported without paying a license or acquiring the patent (with related damages/ 

 Gives all these opportunity only if a patent application is then granted as a patent , whose 
legal value actually determined by patent office and eventually confirmed by a judge 

 

 Patent Offices are both providers, through their publications, and users of 
biotechnology information, that they require to assess patentability of the 
submitted claims and patent documents in the field of biotechnology are 
considered as ‘‘complex documents” 

 Large sets of figures, pages, biological sequences, claims 

 Contemplating multiple possibilities or sophisticated technical parameters 

 Inherent complexity affects patent proceedings (slowing patent prosecution) 

 Sardegna Ricerche    L. Falciola    15/09/2014 

BI & Patent Literature: 
Introduction 

http://www.epo.org/news-issues/issues/biotechnology.html
http://www.epo.org/news-issues/issues/biotechnology.html
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 Four main entities are responsible of the patent content: 

 The inventor (a concept more restrictive than author) 

 The applicant (the inventor him/herself, but more often the employer, applying for  the patent) 

 The patent attorney (who represent the applicant at the patent office and may request 
amendments to the patent application) 

 The patent examiner (who evaluates patentability and may request/allow amendments to the 
patent application) 
 

 Patent filing is pursued by companies/universities to  establish a advantage over 
competitors while performing product development prior to obtain revenues by: 

 Defending  present /future activities from in-licensing/infringement threats 

 Obliging  others to in-license (or renounce to) patents for their own activities 

 Transactional /business development uses of patent portfolio as corporate assets 

 Attracting public/private investors 
 

 Searching  patent  literature may allow accessing information that otherwise 
become available in scientific literature later (or even never) 

 Sardegna Ricerche    L. Falciola    15/09/2014 
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 Proceedings starts by filing a first patent application (the priority) at a patent 
office that can be: 

 Abandoned, without publication 

 Improved by filing additional priority documents in the following 12 months, or  

 Converted into a final patent application within 12 months 

 

 The patent application becomes a patent only after a substantive examination 
but there is no such as « World Patent » or «EU patent » but there are: 

 National patent offices, that manages national patent applications and patents 

 European patents that are managed by an EU-independent entity called European Patent 
Office issuing  patents that can be validated in all EU countries plus  Switzerland, Norway, 
Turkey, etc. (with consequent quite high costs) 

 The PCT system that allows filing a single patent application in a  single language, having a 
preliminary examination, and then have until 30 months to decide in which countries 
national/European proceedings are started, and then patents can be actually obtained and 
enforced 

Sardegna Ricerche    L. Falciola    15/09/2014 
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Patent Timelines and Geographic Effect 
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BI & Patent Literature: 
Patent Proceedings and Contents 

Sardegna Ricerche    L. Falciola    15/09/2014 

 

 As described in recent article, patent proceedings and contents differ in many 
aspects from those of scientific literature. 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082013000100003&lng=en&nrm=iso&tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082013000100003&lng=en&nrm=iso&tlng=en
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 All main patent systems presently require: 

 The publication of the patent application within 18 months from the earliest patent 
application that has been used y the applicant for claiming the invention  

 The compliancy with criteria for having the patent application published that are the payment 
of fees, language requirements, information about who/when/where files the patent 
applications, and the presence of specific elements  in specific order and form 

 

 To be noticed: 

 The final application is published on the patent office website together with all previously 
cited priority patent applications (for a total of hundreds of pages, sometimes) 

 English is largely dominant but many countries requires, if the patent is prosecuted in this 
country, to be translated and re-published (e. g. in Russian in Russia, in Spanish in Mexico, in 
Chinese in China, etc.) with consequent costs and deadlines 

 The publishing and granting criteria for patent are somehow similar to those for scientific 
articles but often not explained enough by patent attorneys to inventors and applicant, even 
though they are important also for future costs and actions  

 The publication system is redundant and needs to be understood at least for main features to 
make somem meaningful searches 

. 
Sardegna Ricerche    L. Falciola    15/09/2014 

BI & Patent Literature: 
The Patent Document  
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BI & Patent Literature: 
The First Page Information 

 Any patent document present some 
common information on the first page: 

 Patent-related codes, dates, states  

 A classification code 

 Title, abstract, and (sometimes) a figure 

 Inventor, applicant, and patent attorney 

 

 To be noticed: 

 Title, abstract, and selection of the figure from 
the document  is prepared by patent attorney 
(and then not always informative as for articles) 

 The classification code is determined by the 
patent offices for the claimed invention  

 Names and dates are declared by the patent 
attorney, providing signatures and other proofs 

 No copyright, 

 no (official) limit  in the total number of pages  
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BI & Patent Literature: 
The Background and Summary of Invention 

 These initial sections provide: 

 On one side, a  general overview of what is known on the subject of the invention in an 
objective manner, citing not extensively but precisely relevant finding previously finding 
published by inventors themselves or others in the past  

 One the other side, the general definition of the invention, supporting the claims  

 

 To be noticed: 

 These sections should be drafted in a consistent, fair, and concise manner, taking care of 
conveying  a clear message to the examiner about what was known/achieved so far and how 
the invention can overcome previous limitations by solving a technical problem and 
contributing to technical advancement 

 Unfortunately, too often inventors only take care of background drafting and prior art 
selection and patent attorney only take care of presenting the invention, with the dangerously 
risk of misrepresenting matters  (in USA, the “duty of candor” requires inventors to disclose all 
they know, even after filing and during examination, otherwise the patent can be revoked)  
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BI & Patent Literature: 
The Detailed Description 

 This section includes: 

 The most direct, word-by-word support to the claims  

 General instructions that are useful for making all potential uses of the invention in any 
appropriate context (including potential variants) 

 Specific definitions applicable only to this patent application, since patent rules allow 
associating an acronym, a word, or a phrase to a definition that may enlarge/restrict (but not 
plainly contradict)  its  general understanding in the scientific literature, in order to better 
adapt claim wording and interpretation to patentability requirements  

 

 To be noticed: 

 This section is usually the longer one, wherein patent attorneys add long general statements, 
references to books, copy/paste section from reviews or template documents based from 
previously filed patent applications (and then of limited scientific interest) 

 Unfortunately, too many patent attorneys do not share with/explain this text to inventors, 
with the risk of adding improper text or missing details actually relevant 
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BI & Patent Literature: 
The Examples/Results 

 This section includes: 

 The data effectively generated with highly detailed materials & methods that would allow 
anyone reproducing the data (partial or otherwise incorrect information may lead to patent 
revocation) 

 Legend and comments to the figures  

 Major conclusions based on the literature and the new data about the invention 

 Further elements that can be used for improving/limiting claims during examination 

 

 To be noticed: 

 It is most important section for technical/scientific scopes 

 Experimental design and data presentation should prefer such comparative elements rather 
than mechanism-of-action evidences that often are considered irrelevant by examiners 

 Unfortunately, too many patent attorneys leave inventors responsibility and freedom to write 
this section and do not always double-check its consistency with the rest of the documents 
and do not alert inventors in missing/useless/unproper evidences that add costs  and may 
undermine, years later,  patent grant and exploitation 
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BI & Patent Literature: 
Tables, figures, biological sequences, etc 

 The non-plain text elements are dealt in different manners: 

 Tables are generally embedded and numbered in the text 

 Figures are provided in a separate file, with specific requirements (no colors allowed, minimal 
text with large enough size, limited use of gray variants/patterns) 

 Photo are generally avoided but flowchart and any other graphic representation is allowed is 
correctly explaining the subject  

 Biological sequences and cells should be clearly referenced with an official code (eg Uniprot, 
NCBI, or ATCC access numbers) with indicating origin and position of relevant parts, otherwise 
they are provided in a separate file with a patent-specific formatting (for sequences) or as cell 
deposit number at official, public repository 

 Chemical structures can be integrated in figures, text, and/or claims 

 

 To be noticed: 

 Limiting the number or compacting of figures/non-plain text elements may reduce cost 
considerably  

 Same consideration as for Examples, of high scientific importance but  too many patent 
attorneys not taking enough attention to provide them consistently/correctly, 
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BI & Patent Literature: 
The Claims (Overview) 

 Claims are the main, « dynamic » elements differentiating  the layout  of 
scientific articles from patents, since they: 

 Define the value/enforceability of the patent rights in view of the law of a country 

 Are the main object of the patentability examination by patent offices 

 May be different from country to country due to national policies and laws (this  is particularly 
true when dealing with human health-/farming –related inventions)  

 Are required but  may be changed during all the proceedings with examiner’s approval, even 
after grant (and even without examiner’s approval at specific stages) 

 Can be independent from each other but are most of them are usually depending from a 
more general one   

 Should globally refer to a « single invention », a legal concept not uniformly interpreted (e.g. 
very restrictively in USA; two or three parallel US patent filings    may be needed to get a 
patent protection equivalent to a single European patent) 

 Can be in the number from one to several hundreds,each corresponding to single line or to 
few pages (e.g. if referring to chemical structure) 

 Are typically drafted , modified, and interpreted by patent attorneys, judges ,… but  not by 
average inventors or researcher 

 Represent, together with official abstract, the real abstract of a patent (application) 
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 When dealing with biotech/medical inventions, main categories of claims are: 

 Products that are specifically defined by their chemical structure directly (as for organic 
compounds) or indirectly (as for nucleic acid and proteins being defined by the sequence of 
their building blocks) 

 Products being too complex (as cells or biological/chemical mixtures) so they are defined by 
more generic features, such as the process that allows generating them, origin, markers, 
biological-physical-chemical properties, or even deposits of cell preparations  

 Combinations of known products (such as drugs with synergic properties) 

 Therapeutic, diagnostic, cosmetic, or other industrial use and methods employing of such 
products and combinations  

 Process and technologies for manufacturing such products and methods 

 

 When analyzing patent documents, it is important not to forget that: 

 Product, “compositions-of-matter” claims are generally the most valuable  

 Claim wording and coverage may be vary due to national legal requirements 

 Patent applications are mostly granted  with claims different from those initially filed 

 Claim strategies may change with time, management, patent attorneys, etc. 

Sardegna Ricerche    L. Falciola    15/09/2014 

BI & Patent Literature: 
Claims in Biotech/Medical Patents 
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BI & Patent Literature: 
The Claims (examples) 

 Claims are also possibly the most 
complex reading for non-patent 
professional within a patent 
application (beware of taking 
conclusions, better skip them or 
ask a professional advice) 
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BI & Patent Literature: 
Patentability Criteria 

 Patentability of claims is evaluated by the examiners at patent offics and (if 
requested) judges by applying national rules and guidelines to establish if all 
these criteria are satisfied and then a patent application may become a patent:  

 Industrial (medical) use with specific exception for ethical reasons  

 Unity 

 Clarity 

 Novelty 

 Inventive step/obviousness 

 Sufficiency/enablement 

 

 During examination, written communications are exchanged (and exceptionally 
telephone calls or meetings are made) wherein:  

 The examiner explains why certain claims are acceptable (and others not), until the patent is 
granted (or the application is refused; appeal is possible) 

 The patent attorney submits modified/new claims, delete claims and provide arguments in 
support of the claims as consequently modified 
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 The search strategy within patent literature should take into account specific 
features independent from authors (inventors) that are related to patent filing 
and prosecution, and require some ‘‘fine tuning”, considering: 

 Choices made by applicants when performing research and searching for patent protection 

 The technical evolution (with possibly some new wordings or acronyms) 

 The wording chosen by patent attorneys when drafting patent applications and claims 

 The approach of patent examiners when assigning patent classification codes 

 How combining more keywords outside title/abstract  (not always very informative), using 
full-text search and/or patent classification codes 

 

 The complexity of searching patent literature is counterbalanced by at least a 
few certainties that do not clearly apply to scientific literature: 

 The dates in which a patent application is filed, published, abandoned, or granted. 

 The document stability, unless specific and regulated proceedings are performed (e.g. 
translation, amendments to the claims). 

 The limited number of issuing authorities (i.e. the patent offices) 

Sardegna Ricerche    L. Falciola    15/09/2014 

BI & Patent Literature: 
Searching Patent Information 
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BI & Patent Literature: 
Information Status 

 Intl. Patent classification (IPC )codes/definitions that are associated to specific 
concepts or products are associated to CPC codes that allow a much more precise 
identification of relevant patent documents, even when compared to articles 

 

Sardegna Ricerche    L. Falciola    15/09/2014 

IPC entries 
MeSH/PUBMED terms 

CPC entries 

Code Title Title Code 

C12N5/0789 
Cells from blood or from the 
immune system: Stem cells; 
Multipotent progenitor cells 

Hematopoietic Stem Cells 
Haematopoietic stem cells; Uncommited or 
multipotent progenitors 

C12N5/0647 

C12N5/0735 Embryonic stem cells Embryonic Stem Cells Pluripotent embryonic cells, e.g. embryonic stem cells C12N5/0606 

C12N5/095 
Tumour cells: Stem cells; 
Progenitor cells  

Neoplastic Stem Cells 
{Tumour cells; Cancer cells} 
{Cells of blood, e.g. leukemia cells} 
{Stem / Progenitor / Precursor cells} 

C12N5/0693 
C12N5/0694 
C12N5/0695 

C12N5/074 Adult stem cells Adult stem cells 

Epidermal cells, skin cells 
{ Melanocytes} 
{ Hair cells} 
{ Hair stem cells; Hair progenitors } 

C12N5/0625 
C12N5/0626 
C12N5/0627 
C12N5/062 

Osteoblasts, osteocytes, Odontoblasts C12N5/0654 

Chondrocytes:  C12N5/0655 

Pancreatic cells 
{Three-dimensional culture, Encapsulated cells} 
{Stem / Progenitor / Precursor cells} 

C12N5/0676 
C12N5/0677 
C12N5/0678 

Vascular Endothelial cells 
{Vascular smooth muscle cells; 3D culture thereof} 
{Stem / Progenitor / Precursor cells} 

C12N5/069 
C12N5/0691 
C12N5/0692 

Hepatocytes 
{Three-dimensional culture, Encapsulated cells} 
{Stem/Progenitor/ cells; Oval cells} 

C12N5/067 
C12N5/0671 
C12N5/0672 

 
 

Multipotent Stem Cells Non-embryonic pluripotent cells C12N5/0607 

Induced Pluripotent Stem Cells Artificially induced pluripotent cells, e.g. iPS C12N5/0696 

 

(Modified from 
Falciola, Rec Pat 

Regen Med, 2013)  
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Access to Biotechnology Information: 
Introduction to Databases  

 Databases of scientific literature offer different search and indexing features to 
retrieve records for potentially relevant articles/patent documents from the 
thousands of journals they cover, acting as interfaces between the authors and 
the public 

 

 In general, there is a proliferation of databases that become difficult to compare, 
either covering more and more specific topics or aggregating information from 
different sources and domains (clinical evidences, chemical properties, biological 
properties, animal models, ‘omics) but some support in their selection can be 
found in database repertories such as the one yearly updated by Nucl. Acid Res. 

  

 Databases are also becoming helpful as additional research tools that may be 
instrumental for studying biological process or generating biological products, 
since they allow aggregating heterogeneous data in a meaningful manner at the 
scope of elaborating and/or testing biological hypotheses  
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http://www.oxfordjournals.org/our_journals/nar/database/c/
http://www.oxfordjournals.org/our_journals/nar/database/c/
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Access to Biotechnology Information: 
Relevance & Integation of Databases  

 Searchability of relevant database records for a given topic in any database 
requires checking: 

 Outcome of same searches across databases (no database should be considered as fully 
exhaustive) 

 (for regular searches) Search criteria within a database to revalidate them, from time to 
time, reviewing false positive/negative hits 

 The specific technical details that only full text search can possibly allow identifying 
(references, cell lines, commercial products). 

 

 The integration of different databases is most of the time required (when the 
database itself does not allow such different approaches): 

 Bibliographic databases 

 Full-text  databases 

 Sequence/structure-containing databases 

 Google-based searches 
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Access to Biotechnology Information: 
Features of Databases  

 The value and interest in using a given database involve a series of criteria: 

 Type of access (free, pay-per-use, subscription-based) 

 Availability/searchability of original documents that is associated to database record 

 Speed/stability of overall system 

 Number of distinct fields in which the database record is segmented and then separately 
searchable (main difference with Google!) 

 Complexity, flexibility, reliability of search tools (nested searches by means of parenthesis 
and/or field codes , similarity searches, truncation, phrase, stopwords, stemming, etc. ) 

 Possibility to search not only by text/values bt also using sequences or structures 

 Links across the same or other databases 

 Update/coverage of content 

 Possibility to browse/view results to make an initial selection (grouping, viewing, sorting, 
ranking, moving across records) 

 Possibility to save search input (search strategies/preferences) and output (search results, 
export as PDF/Word/Excel files, creation of graphic representations, alerts for new hits) 

 Support/help for users 
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Access to Biotechnology Information: 
Evaluating Databases & Search Strategies 

 The choice and use of databases and methods should consider the basic 
concepts of recall and precision and avoid having too many irrelevant hits (or 
too few relevant hits),in order to obtain a readable amount of information 

Sardegna Ricerche    L. Falciola    15/09/2014 

(Dirnberger., World Patent Inf. 2011) 
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Access to Biotechnology Information: 
Evaluating Sequence-based Disclosures 

 Depending the topic, the amount 
of unique information available 
from each type of search 
platform may vary considerably 

 

 The challenge is to find an 
working solution for assessing 
which approach may provide the 
most effective access to most 
relevant information 
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Internet 
Search Engine 

Full-text  
databases  

Sequence/structure 
databases 

Bibliographic 
databases 

B 



39 

BI & Internet Information: 
Introduction 

 Internet provides not only access to databases but means to search relevant 
biotechnology information directly into scientific & patent literature through: 

 A search engine like search through Google provides a specific ‘‘Googleome”, that is the hits 
returned for a search query (e.g. all the information found on the Internet on a person, a 
company, or a scientific subject) 

 Platforms that are deemed either to both foster rapid release and direct exchange of 
information such as PLoS, BioMed Central, Arxiv, Wikipedia and other Wikimedia platforms 
for publishing, sharing and aggregating scientific and technical information, even by more 
routinely disclose raw experimental results , preliminary hypotheses, or draft papers directly 
on the Internet for others to see, comment on, and maybe use for further investigations 

 

 In any case, the most immediate effect of type of electronic publishing is the 
increase of Internet-only/e-gray biomedical literature, in addition to (or 
substituting) official resources (publishers, conference organizers, research 
institutions) 
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http://www.plos.org/
http://www.biomedcentral.com/
http://www.biomedcentral.com/
http://www.biomedcentral.com/
http://arxiv.org/
http://www.wikipedia.org/
http://www.wikimedia.org/
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 Google explores documents made available in the public domain by any type of 
Google-reachable websites, beyond those of publishers 

 Including those managed by single institutions or individuals (including blogs or Youtube) 

 Google aggregates indexes, ranks ,and aggregate rather providing a structured database 
 

 The Googleome is a continuously evolving aggregation of information that can be 
analyzed in a more controlled manner within subset of web pages by combining 
the available Google operators and using advanced search features as described 
in sites such as Googleguide: 

 One or more keywords or distinctive phrase for a search topic 

 A specific file format (e.g. PDF). 

 A specific website (of a company, a journal) to the extent is accessible to Google 

 One or more descriptors for a specific type of document, (e.g. for articles or books, they can be 
‘‘abstract”, ‘‘summary”, ‘‘bibliography”, ‘‘references”, ‘‘conclusions”, journal name, etc.) 

 For company communications or legal decisions, they can be the company and/or product 
name(s), together with “license”, “licensing”, “infringement”, ‘‘patent”, ‘‘patentability”, 

 For specific articles, simply the title, to access to citations or to (free) full-text copies 
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BI & Internet Information: 
Exploring the Googleome 

http://en.wiktionary.org/wiki/googleome
https://support.google.com/mail/answer/7190?hl=en
http://www.google.com/advanced_search
http://www.googleguide.com/advanced_operators_reference.html
http://www.googleguide.com/advanced_operators_reference.html
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Approx. 2.9 million 
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Approx. 2.3 million 

Approx. 0.2 million 

Approx. 1.8 million 
Approx. 0.15 million 

Approx. 1.7 million 

Approx. 0.15 million 

Approx. 0.3 million 

 When exploring Google space at different time, the results may be not always 
attended due to bias/evolution in the actual retrieval and search technology 

BI & Internet Information: 
Googleome Evolution over Time 

As updated in Sept. 2014 
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 Google full text searches can be sufficiently complex given the number of 
characters Google search window accepts and Google search engine efficacy in 
indexing and ranking web page contents (but redundancy problem still exist) 

 

 This approach may accelerate the retrieval of relevant documents by avoiding 
reading sets of documents that are identified using databases in the search of 
specific technical details. Instead, very different resources, presenting however 
information the same format, can be directly and simultaneously searched 
through Internet by making use of Google 

 

 Thus, Google can be considered a useful tool not only for identifying additional 
search criteria but also for completing more traditional searches, by identifying 
documents with precise technical details (e.g. a protein name, a drug, etc.) that 
are rarely, late, or not at all included in database records and that only full-text 
searches can allow identifying with a reasonable effort 
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BI & Internet Information: 
Using the Googleome 
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 Open Access/Source movement is evolving in parallel to the spreading of 
social media and platforms for sharing information:   

 Facebook, LinkedIn, thematic/micro-blogging, Twitter, Youtube 

 Wikis, Wikipedia, and Creative Commons  

 Mobile devices apps, social/serious games, doodle, Surveymonkey 

 Mendeley, Zotero, social bookmarking 

 Google Drive, Google Docs, Sharepoint, DropBox 

 Web forums, crowdsourcing/crowdfunding platforms  
 

 The disruptive impact on publishing economic model is evident but the 
medium/long term efficacy & sustainability appears uncertain for: 

 Economical reasons  

 Lack of coordination for achieving objectives and establishing standards 

 The limits in the adoption, support, and/or use by scientific community  

 The limits in infiltrating social, private, work life 

 

 

BI & Internet Information:  
Open Innovation Platforms 
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 Traditional Scientific  information 

 Well-identified authors/inventors, 
affiliation/companies 

 Official submission/publication dates  

 Well-established databases 

 Pre-defined publication formats 

 Pre-determined objectives/uses  

 

 

 

 Open Innovation may have also disruptive effect  on how information is 
disseminated and used (or not) for scientific  or patent scopes  

 Open Innovation/Access information 

 Authorships/inventorship more 
distributed, with potential uncertainties on 
legal rights 

 Precise dates of  disclosure/ generation 
highly depending  on the specific 
platform/policies 

 Not/partially indexed in databases 

 Made available to the public in web-
specific formats 

 Objectives/uses depending on how data 
are managed/mined 

BI & Internet Information:  
Open Innovation as Open Information (?) 
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 The large amount of search strategies, glossaries, search notes, full-text 
documents and any indexed information that is associated to a Knowledge 
Base requires tools  for rapid archiving and searching, such as: 

 Simple Word/Excel files and enough space for saving PDF files, or (better) 

 More sophisticated software that allow importing, searching, and managing 
documents and indexed information from different sources more efficiently  

 

 Such software are intended to aggregate relevant information in a specific 
location/format that should be as much as possible: 

 Searchable with different criteria  

 Allowing the  access to the original documents (as PDF/MS Offices files, links, etc.) 

 Non-redundant, regularly updated, clearly created/structured 

 With automated functions for importing, grouping, searching and linking documents and 
indexed information over several thousands of records 

 Limited complexity of use , cost, and system requirements 

 Sharing the database among users and locations 
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Biotechnology Information Management:  
Need or Luxury? 
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 The software for managing, mapping, updating, and consolidating the retrieved 
information can be a commercial one (but not  so expensive) or free reference 
management software already in use in academia (e.g. Endnote, Reference 
Manager, Zotero, RefWorks; see a list here)  

 

 Each record in a reference management system includes: 

 The authored  data (title, abstract) 

 The publisher’s data (journal, volume, page, publication date, web page) 

 The indexing data (Pubmed MeSH) 

 The data generated by the system itself (entry/modification date, internal progressive number) 

 Internal notes added by database user  
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Biotechnology Information Management:  
Software Selection & Use  
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http://en.wikipedia.org/wiki/Comparison_of_reference_management_software


Reference Management 
System (databases, policies 

for using/accessing 
/updating data)  

Pubmed, Google Scholar 
- Keyword-based searches 
- Weekly alert  

Espacenet, Patentscope, PatentLens 
- Keyword-/company- based searches 
- Monthly alerts 

Highwire, Sciencedirect 
- Keyword-based searches 
- Weekly/Table of Contents alert  

Google, Copernic 
- Keyword-based searches  
- Monthly/weekly alerts 
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 Each information should be is associated to a specific field within the record  and 
the databases acquires value consequently to: 

 The capability to associate a field to each type of information (e.g.also for patents) 

 The consistency/completeness of each type of field 

 The regularity in database update/verification 

 

 When generating a new database using the software, it is worth checking: 

 If an existing database can be used for extracting information to establish a new one 

 Who will use the database  

 If/how update should be performed  

 

Biotechnology Information Management:  
Feeding and Searching the System  



 Endnote is one of the most popular software for the management of 
scientific documentation that allow: 

 Generating databases of scientific documents as formatted, searchable records  

 Searching off-line a consistent/focused database of scientific information coming from 
different  sources 

 Linking such information and documents to a new document in preparation 

 Associating notes, figures, full-text documents, and workflow to such records/ documents 
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Biotechnology Information Management:  
The Endnote Example 



 Endnote is a platform for reference management with upsides and downsides 
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 Consolidated, regularly updated  
databases for searching  quickly 
information with simple/complex criteria 
before spending time into Pubmed, 
Google, Espacenet, etc. 

 Coverage including non-Pubmed indexed 
documents (e.g. books, patent literature, 
meeting abstracts, etc.)  

 Links to the original document/webpage 

 Not fully comprehensive (for an updated/ 
complete search on a specific subject, a 
full-text/tailored search should be 
performed) 

 Not fully substituting the need of 
comparing/reviewing the actual full 
content of the relevant documents 

 Not a repository of original/PDF 
documents 

 Relatively simple but with some advanced 
features for content management/search 

 Direct online search  

 Allows >10000 records/database and 
PDF/file embedding  

 

 Limited features for content management 
/search other than journal articles 

 Limitations in the online search  

 Slowing down if >10000 records/database 
and many PDF/files are embedded 

 NO simultaneous use/sharing of databases  

Biotechnology Information Management:  
Endnote Ups and Downs 
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From Theory to Practice: 
Information Status 

 Some principles should be taken into consideration when searching 
biotechnology information : 

 The actual ‘‘searchability” of a document within different resources is a variable that may 
affect the search outcome, and may heavily depend on the type of:  

o Information format (e.g. text, sequence, figure, table, structure)  

o Documentation (e.g. scientific literature or patent documents)  

o Database (e.g. due to specific indexing, availability of full-text search features); 

o Document format (e.g. scientific journal, PDF file, HTML page/database record). 

 A structured approach should take into account the different degrees of usefulness for each 
search criteria before applying and combining them in the more appropriate manner  

 The wording used within documents and/or databases may evolve throughout time. 

 The scientific literature should be analyzed not only in relationship with citing/cited 
documents, but more broadly in its online context since Internet provides powerful means 
for rapidly modifying, searching, and linking information across documents. 
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 A basic issue to be considered before starting the search is to define a list of 
“reference” documents to extract relevant searching criteria and generate a 
glossary (at least, if the search is intended to be repeated/regular),for instance: 
 Own/competitor publications has a first “searchability” level determined by the their text and 

format (e.g. as acronyms, sequences, technologies); 
 There is a second “searchability” level that is determined by indexing classification codes with 

positive/negative correlation with the topic of the search 
 There is a third “searchability” level that is determined by cited/citing  documents that allow 

enlarging the data set for identifying  further relevant keywords and indexing, together with 
relevant  authors 

 An appropriate technical/scientific analysis (prior to and during the search) helps establishing 
actual use of selected search terms in  literature or approaches such as “cascade searching” 

 

 In general: 
 Better to cross-check using different  websites/databases withspecific search features 
 A Word/Xls file summarizing the search criteria, their presence across the dataset, the search 

frequency, and/or related (non-)patent literature may help to provide a consistent, reliable, 
and updated overview of information in a given field 

 

 But don’t forget to actually read the selected literature! 

From Theory to Practice: 
Preparatory Work 
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End of Part I 
Thank you !! 

Luca.falciola@promethera.com 

The views and the opinions expressed in this presentation are the 

author’s personal thoughts on these subjects. They are not intended 

to be considered opinions and positions of Promethera, nor imply any 

commitment by Promethera to any particular action. 


