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extrair conhecimento para a Inovação Frugal 

com o PATENT2NET

Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

CONTEXTO



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

Ambiente de restrições

• Falta de recursos
• Suporte de 

financiamento escasso
• Atividade de Pesquisa 

e desenvolvimento
limitada

• Vazios Institucionais
• Base Larga da 

Pirâmide (grande
número de 
consumidores baixa-
renda)

(Report of ADBI, 2017)

69th in Global 

Innovation Index 

(GII)
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Países Emergentes

• Tendência ao esgotamento ou restrição no acesso a 
recursos financeiros e naturais (não somente no mundo 
emergente).

• Vazios Institucionais.

• 67% da população mundial vive em países emergentes 
(World Bank, 2016).

• 35%  do PIB mundial virá de países emergentes até 2020 
(World Bank, 2016).

• Aumento da base da pirâmide onde as estruturas 
tradicionais de inovação dificilmente são viáveis. (World 
Bank, 2016)
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Dilema

• Da perspectiva de P&D
• Como gerar inovaçoes em um ambiente de restrições?

• Capital intelectual e financeiro limitado.

• Recursos tecnológicos são escassos. 

• Da perspectiva do consumidor
• Deseja inovações  acessíveis (custo acessível).

UMA SOLUÇÃO POSSÍVEL: USAR PATENTES COMO 
FONTE PARA INOVAÇÃO FRUGAL
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INOVAÇÃO FRUGAL

• Redução substancial do custo
(produção, aquisição)

• Foco nas funcionalidades principais
da tecnologia

• Nível de desempenho melhorado

(Nocera, 2012; Prahalad, 2002; Rao, 2013; Soni & Krishnan, 2014; Zeschky, 
Widenmayer, & Gassmann, 2014, Weyrauch and Herstatt, 2016

INOVAR COM
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US$ 40.000,00

Medicine Needs Frugal Innovation
https://www.technologyreview.com/s/426336/medicine-needs-frugal-innovation/

US$ 5.000,00

GE Ultrassom portátil
• Desenvolvido para mercado 

Chinês
• Facilidade de uso
• Foco nas principais funções
• Custo reduzido (8x menos)
• Mercado emergente

Zeschky, M., Widenmayer, B., & Gassmann, O. (2011). 
Frugal Innovation in Emerging Markets. Research-
Technology Management, 54(4), 38–45. 
https://doi.org/10.5437/08956308X5404007

https://doi.org/10.5437/08956308X5404007


Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

Alguns exemplos nacionais 
de inovação frugal
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Moser lamp – light without energy

Alfredo Moser
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How it work´s
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Inovação Frugal

R$ 250,00R$ 2.500,00 Custo 10X menor
Foco nas principais funções
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Mercado 
Frugalidade
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PQ PATENTES?

• Acesso público 

• Fontes de informação original 

• Contêm a descrição detalhada da invenção (tecnologia) 
e de suas reivindicações

• Refletem o nível tecnológico tanto de uma empresa 
isolada quanto de todo um país - Estado da técnica

• Bem comum
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METADADOS
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O que é possível encontrar 
nas bases de patentes?
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Discovering
Big Data and Patents
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JEONG, C.; KIM, K. Creating patents on the new technology using analogy-
based patent mining. Expert Systems with Applications, v. 41, n. 8, p. 3605–
3614, jun. 2014.
LEE, C.; KANG, B.; SHIN, J. Novelty-focused patent mapping for technology 
opportunity analysis. Technological Forecasting and Social Change, v. 90, p. 
355–365, jan. 2015.
LEE, M.; LEE, S. Identifying new business opportunities from competitor 
intelligence: An integrated use of patent and trademark databases. 
Technological Forecasting and Social Change, v. 119, p. 170–183, jun. 2017.
SONG, K.; KIM, K. S.; LEE, S. Discovering new technology opportunities 
based on patents: Text-mining and F-term analysis. Technovation, v. 60–61, 
p. 1–14, fev. 2017.

BigData and Patents
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Algumas “pepitas”

• Technical Information

• Knowledge for Academic Research (CNPq example)

• Technological  forecast

• Competitive Intelligence

• Source for Open Innovation

• Source for Frugal Innovation
• Low cost of access
• High volume of ideas
• Free opportunities
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Extracting and 
Appropriating
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Analisar não apenas umas poucas
patentes, mas sim milhares delas!!!

Fonte: https://www.neuresourcegroup.com.au/managing-information-overload/
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Porém, analisar milhares de patentes 
excede nossa capacidade humana...

100.000.000
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Solução: Bases e Ferramentas
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Patentes expiradas

• Prazo legal

• Obsolescência tecnológica

• Alto custo de manutenção (taxas)

• Falta de financiamento para produção
About 50% of patents expire prematurely 
because the patent owners choose to not pay 
the maintenance fees. Thus, the result of the 
inquiry is often in your favor and you can use 
the technology without paying licensing fees 
or fear of an infringement action.
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OPORTUNIDADES - Patentes expiradas

Fonte: http://netloid.com/life-geek/the-shoes-that-made-michael-jacksons-anti-gravity-lean-possible-was-granted-a-patent-and-it-
expired-in-2005-for-non-payment-of-maintenance-fees

• Method and means for creating anti-gravity illusion - US 5255452 A

• Patente de sapatos especiais do Michael Jackson’s expiraram em 2005 por falta de pagamento.
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Nespresso

1976 1986

INVENÇÃO INOVAÇÃO

Mais de 1700 
patentes 

protegem a 
plataforma de 

negócio.
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Expired Patents

• Lego

• 3D printer
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50% PATENTES 
CHINESAS EXIPIRAM 
EM ATÉ 6 ANOS
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Mas também existe muito lixo...

User-operated amusement apparatus for kicking the user's buttocks

US 6293874 B1 

https://www.google.com/patents/US6293874

https://motherboard.vice.com/en_us/article/ever-wish-there-was-a-machine-for-kicking-people-in-the-ass-well
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Por que algumas (ou 
muitas) empresas e 
universidades não 
usam as informações 
de patentes como 
inputs para a 
inovação?
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Pesquisa com 85 startups brasileiras de 
base tecnológica demonstrou que 92% 
delas não usam patentes como fonte de 
informação, porque:

• Não sabem como extrair informações úteis das 
bases de patentes;

• Os dados brutos precisam ser processados para 
apoiar o processo de P&D;

• Alto custo dos softwares comerciais;

• Dificuldade para analisar grandes volumes de dados

Mazzieri, Quoniam and Santos (2016)
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Soluções existentes

• The Lens (https://www.lens.org)
• Statistical data cannot be exported for further analysis

• Patent Inspiration (https://app.patentinspiration.com)
• Only 9 search criteria
• Many features only available in the pay version (saved searches,
• history, monitoring, etc.)

• Free Patents Online (http://www.freepatentsonline.com)
• No statistical analysis (only commercial)
• Limited search fields

• Google Patents (https://patents.google.com)
• No search history
• No possibility to save searches

• Octimine (https://app.octimine.com/)
• Only free text or patent number searching possible

https://www.lens.org/
https://app.patentinspiration.com/
http://www.freepatentsonline.com/
https://patents.google.com/
https://app.octimine.com/
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Ok, mas não é gratuito e livre?

• Nem todas…

• Uma solução comercial completa para análise de 
patentes é muito cara.

• Opções “freemium” fazem apenas um trabalho 
mediano nas opções gratuitas. 

Then, Patent2Net was created to be a

Frugal Alternative for Frugal Innovation.
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PATENT2NET

• Complex search expressions

• Save the results

• Fully export the results

• Out off the BOX BI analysis 

• More Complex analysis

• Totally OPEN SOURCE and FREE
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Patent2Net

• Free

• Open Source
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P2N Team
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Usando PATENT2NET
3 STEPS
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Framework for Big Data in Open 
Patents Database with Patent2NET

Search terms Request

Database search

Data 
extraction

Results

ETL - Cleansing

feedback

Database

WEB WEB
ready (OPEN)

On line
publishing

Analysis

PATENT2NET

RESEARCH
TEAM
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STEP ONE – building a 
search expression
What are you looking for?

O que buscar? Como buscar?
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Pensar fora da caixa

“Quem acha o que procura, 
geralmente faz um bom trabalho; 
pensando sobre o que deseja, muitas 
vezes negligencia os sinais, às vezes 
minúsculos, que mostras outra coisa 
que não o objeto de suas 
expectativas. O verdadeiro 
pesquisador deve saber prestar 
atenção aos sinais que revelarão a 
existência de um fenômeno não 
esperado ”.

(Louis Leprince-Ringuet, 1901-2000)

Fonte: http://www.academie-francaise.fr/les-immortels/louis-leprince-ringuet
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(a EAD OR ambiente virtual OR ambiente virtual de aprendizagem OR ambientes virtuais OR ambientes virtuais de aprendizagem OR
aprendizagem a distância OR aprendizagem assíncrona OR aprendizagem eletrônica OR aprendizagem na web OR aprendizagem online OR 
aprendizagem on-line OR aprendizagem remota OR aprendizagem virtual OR aula a distância OR aula assíncrona OR aula baseada na web OR 
aula remota OR aula virtual OR aulas a distância OR aulas assíncronas OR aulas baseadas na web OR aulas remotas OR aulas virtuais OR curso a 
distância OR curso assíncrono OR curso baseado na web OR curso EAD OR curso on line OR curso online OR curso on-line OR curso remoto OR 
curso virtual OR cursos a distância OR cursos assíncronos OR cursos baseados na web OR cursos EAD OR cursos online OR cursos on-line OR 
cursos remotos OR cursos virtuais OR de EAD OR do EAD OR docencia online OR e EAD OR e learning OR educação a distância OR educação 
baseada na web OR educação online OR educação remota OR educação virtual OR e-learning OR em EAD OR ensino a distância OR ensino 
assíncrono OR ensino baseado na web OR ensino online OR ensino on-line OR ensino remoto OR ensino virtual OR estudo a distância OR estudo 
assíncrono OR estudo assyncrono OR estudo baseado na web OR estudo online OR estudo on-line OR estudo remoto OR estudo virtual OR 
estudos assíncronos OR estudos assyncronos OR estudos baseados na web OR estudos online OR estudos on-line OR estudos virtuais OR 
graduação a distância OR graduação assíncrona OR graduação baseada na web OR graduação online OR graduação on-line OR graduação remota 
OR graduação virtual OR instrução a distância OR instrução assíncrona OR instrução baseada na web OR instrução online OR instrução on-line OR 
instrução remota OR instrução virtual OR m learning OR m-learning OR modalidade a distancia OR modalidade EAD OR modalidade presencial 
OR modalidades EAD OR modalidades presenciais OR moodle OR na EAD OR no EAD OR o EAD OR para EAD OR treinamento a distância OR 
treinamento assíncrono OR treinamento baseado na web OR treinamento online OR treinamento remoto OR treinamento vitual OR 
treinamentos assíncronos OR treinamentos online OR treinamentos on-line OR treinamentos virtuais)

Search terms for
Distance learning

109

Pesquisar é como pescar
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STEP TWO – Running 
PATENT2NET
What are you looking for?
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STEP TWO – Running P2N

Search terms Request

Database search

Data 
extraction

Results

ETL - Cleansing

feedback

Database

WEB
PROFUNDA

TOOLS

WEB
ready (OPEN)

On line
publishing

Analysis



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

Extracting

API MIDDLEWARE
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STEP THREE – ANALISYS
What you was looking for?
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PATENT2NET output-> html (web 
ready)
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Patent2Net Networks

• P2N can generate 3 kind of networks :

• Simple and mixed networks : simple networks express direct networks; between 
inventors, applicants ou IPC classes. While mixed networks are intended to describe for 
example who works for who (inventor-applicant) or an expertise area of an applicant or 
inventor, from an IPC class - applicant network or an IPC class- inventor network. Within 
these networks, all nodes are represented by category, highlighted by colors and 
hyperlinks to WIPO's databases or Espacenet. The nodes and edges of a network are 
weighed by degree and occurrences to display the cooperation. These weights can be 
represented graphically with the features of different sizes. Networks can also be used 
to track the evolution of a patent universe through time.

• Quotes networks : This is the graph of the publications cited by patent, but also with 
the publications that cite a given patent. In addition, networks can provide a quality 
assessment based on scientometric evaluation. This assessment can also be based on 
the network that shows all patents joined at their equivalents.

• Patents networks : This is to provide a hierarchical representation of patent families 
delivered by the Open Patent Services database.



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

Outputs: Online BI tools

PivotTables
Treemap
Charts
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Outputs

Network Analysis
Graph Exchange XML Format
Gephi

GeoData
Mind maps
Freeplane
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Outputs - exports

Text Minning
IRaMuTeQ
Carrot

Build a DW
Export to
BigData tools
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CASOS DE APLICAÇÃO
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COAL ASH
CASE STUDIE
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Coal based Energy Production
Facility

FLY ASH

BOTTON ASH
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Coal –> Energy and Waste

*Tipical brazilian thermoelectric coal power plant (FLORES et al., 2017)

1 Kg of
mineral 

coal

1 kWh

0,5 Kg of
coal ash
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Coal as energy source

• 5,5%  of Brazil Electric Power Source (2016)

• 27% of World Electric Power Source , 2017).

• Just one brazilian unit produces a 17.200 ton/month of
coal botton ash.



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

COAL ASH
CONTEXT

Essential for Energy 
Grid.

Waste and pollution..

How we can reuse?

What are the 
technological 
possibilities?.

DEVELOPMENT

Patent Database: 
Espacenet

Patent2Net

Gephi, Iramuteq, Carrot2, 

Proccess for knowledge 
extraction, analysis, 
appropriation and 
diffusion.

RESULTS

Good enough solution 
for the problem..

Knowledge 
ddiscovering, 
appropriation and 
creation.

DIFUSION

Results and data are ready 
to be publish on line.

See Vlab4u.info

657
patents

80+
Raw materials for formulation
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Coal ash (botton)

• 4 times much cheaper than similar raw materials for 
ceramic production. (Kniess, 2005).

• What can be made for recycling that?

• Application for Ceramic and Vitreous Products

• Possible use for bricks - ceramic brick for pavement
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Irandi Pereira da Rocha, 39, has created an innovative way of manifesting itself. Tired of living 
with the holes of the streets in the city of Piraí and Aurelio Valporto, in Marechal Hermes, he 
made the doll "John Buracão", which simulates a fishing trip in the open trench in the asphalt. 
Doll "John Buracão", which simulates a fishing trip in the open trench in the asphalt.
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20 mm
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STEP ONE – building a 
search expression
What are you looking for?
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STEP ONE

Search terms Request

Database search

Data 
extraction

Results

ETL - Cleansing

feedback

Database

WEB
PROFUNDA

TOOLS

WEB
ready (OPEN)

On line
publishing

Analysis
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Insights from scientific literature

Topic modelling using VosViewer software
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Getting insight from web searching
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Problems
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Solutions
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Search and refining

((ta="coal ash*" 
or ta="coal
bottom ash*") 
and (ta=ceramic* 
or ta=glass*)). 
657 patents

((ta = "coal ash*" or ta = 
"coal bottom ash*") and
(ta = ceramic* or ta = 
glass*)) and (ta = 
calcium)), resultou em 
86 patentes. 

((ta = "coal ash*" or ta
= "coal bottom ash*") 
and (ta = ceramic*)) 
and ((ta = tile* or ta = 
pave*) or ta = brick*). 

657 86 56

SEARCH RESULT

ANALYSISREFINE
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search ((ta="coal
ash*" or ta="coal

bottom ash*") and
(ta=ceramic* or

ta=glass*)). 

Search (txt = "coal ash"
or txt = "coal waste") or txt =
"coal sludge") and txt =
ceramic.

REFINING

PREVIOUS
FORMULATIONS

Calcium

Sodium

Ceramic
(extrusion)

Formulations

Equipments INNOVATIONS
???

Core base knowledge + technology+  transdiciplinarity (engineering, business 
management, information technology, environmental science, industry)

Network 
Analysis

Patent2Net

Refinement
with aditional

tools

Databases
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Bricks with clay and coal ash
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STEP TWO – Running 
PATENT2NET
What are you looking for?
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STEP TWO – Running P2N

Search terms Request

Database search

Data 
extraction

Results

ETL - Cleansing

feedback

Database

WEB
PROFUNDA

TOOLS

WEB
ready (OPEN)

On line
publishing

Analysis
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Batch running (18 hours, 30Mb raw data)
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STEP THREE – ANALISYS
What you was looking for?
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STEP THREE – ANALISYS

Search terms Request

Database search

Data 
extraction

Results

ETL - Cleansing

feedback

Database

WEB
PROFUNDA

TOOLS

WEB
ready (OPEN)

On line
publishing

Analysis
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Scope Network of applications IPC
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Iramutec

Similarity Analysis

Exporting for external text minning 
analysis
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Discovering areas of application
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Images (Drawings)

• CN103113088(A), machine to produce tiles
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Historical comparison
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Geodata – patents on coal ash 
ceramic
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coal ash
15%

cement
6%

clay
6%

ceramic
5%

sands
5% dolomite

2%aluminum
2%

attapulgite
2%

calcium 
bicarbonate

2%
glass
2%

slag
2%

water
2%

other
49%

80 different elements for brickets



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI

Network of co-occurence of 
elements in patents
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Serendipity

Uses of molluscs shell in brickets.

Santa Catarina State (Brazil) concentrates to 98.1% of 
the domestic production of molluscs.

15 thousands of tons year of waste.
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RARE EARTH



Prof. Dr. André Mores dos Santos
PPGA/PMPGIL UNIVALI Redes de patentes e países de depósito

Países depósito
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Matsushita

(Panasonic)

Depositante, patentes no nível IPC4

Main “players”
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Redes nível IPC3
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Identificação de relações
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Inspiration for sollutions

(Patent) information can help for value aggregation!
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http://www.vlab4u.info/
Open Science
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Thank you for your attention!

André Santos
amsantos@univali.br

OPEN SCIENCE FOR FREE
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Thank You!


