





Editora chefe
Prof? Dr® Antonella Carvalho de Oliveira
Editora executiva
Natalia Oliveira
Assistente editorial
Flavia Roberta Bardo
Bibliotecaria
Janaina Ramos
Projeto grafico
Natéalia Sandrini de Azevedo
Daphynny Pamplona
Camila Alves de Cremo 2021 by Atena Editora
Luiza Alves Batista  Copyright © Atena Editora
Maria Alice Pinheiro  Copyright do texto © 2021 Os autores
Imagens da capa Copyright da edicao © 2021 Atena Editora
iStock Direitos para esta edicao cedidos a Atena
Edicdo de arte  Editora pelos autores.
Luiza Alves Batista  Open access publication by Atena Editora

Todo o contelido deste livro esta licenciado sob uma Licenga de
@ Atribuigao Creative Commons.  Atribuigao-Nao-Comercial-

NaoDerivativos 4.0 Internacional (CC BY-NC-ND 4.0).

O conteldo dos artigos e seus dados em sua forma, correcdo e confiabilidade sdo de
responsabilidade exclusiva dos autores, inclusive nao representam necessariamente a posi¢cao
oficial da Atena Editora. Permitido o download da obra e o compartilhamento desde que sejam
atribuidos créditos aos autores, mas sem a possibilidade de altera-la de nenhuma forma ou
utiliza-la para fins comerciais.

Todos os manuscritos foram previamente submetidos a avaliagdo cega pelos pares, membros
do Conselho Editorial desta Editora, tendo sido aprovados para a publicacdo com base em
critérios de neutralidade e imparcialidade académica.

A Atena Editora € comprometida em garantir a integridade editorial em todas as etapas do
processo de publicacao, evitando plagio, dados ou resultados fraudulentos e impedindo que
interesses financeiros comprometam os padroes éticos da publicacdo. Situacoes suspeitas de
ma conduta cientifica serao investigadas sob o0 mais alto padrao de rigor académico e ético.

Conselho Editorial

Ciéncias Humanas e Sociais Aplicadas

Prof. Dr. Alexandre Jose Schumacher - Instituto Federal de Educacgéao, Ciéncia e Tecnologia do Parana
Prof. Dr. Américo Junior Nunes da Silva - Universidade do Estado da Bahia

Prof? Dr® Andréa Cristina Marques de Aradjo - Universidade Fernando Pessoa

Prof. Dr. Antonio Carlos Frasson - Universidade Tecnoldgica Federal do Parana

Prof. Dr. Antonio Gasparetto Junior - Instituto Federal do Sudeste de Minas Gerais

Prof. Dr. Antonio Isidro-Filho - Universidade de Brasilia


https://www.edocbrasil.com.br/
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4774071A5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4444126Y9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4734644D8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4771171H3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4242128Y5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4168013D9

Prof. Dr. Arnaldo Oliveira Souza Jinior - Universidade Federal do Piaui

Prof. Dr. Carlos Antonio de Souza Moraes - Universidade Federal Fluminense

Prof. Dr. Criséstomo Lima do Nascimento - Universidade Federal Fluminense

Prof® Dr? Cristina Gaio - Universidade de Lisboa

Prof. Dr. Daniel Richard Sant’Ana - Universidade de Brasilia

Prof. Dr. Deyvison de Lima Oliveira - Universidade Federal de Ronddnia

Prof® Dr® Dilma Antunes Silva - Universidade Federal de Sao Paulo

Prof. Dr. Edvaldo Antunes de Farias - Universidade Estacio de Sa

Prof. Dr. Elson Ferreira Costa - Universidade do Estado do Para

Prof. Dr. Eloi Martins Senhora - Universidade Federal de Roraima

Prof. Dr. Gustavo Henrique Cepolini Ferreira - Universidade Estadual de Montes Claros
Prof. Dr. Humberto Costa - Universidade Federal do Parana

Prof® Dr® lvone Goulart Lopes - Istituto Internazionele delle Figlie de Maria Ausiliatrice
Prof. Dr. Jadson Correia de Oliveira - Universidade Catdlica do Salvador

Prof. Dr. José Luis Montesillo-Cedillo - Universidad Auténoma del Estado de México
Prof. Dr. Julio Candido de Meirelles Junior - Universidade Federal Fluminense

Prof? Dr® Lina Maria Gongalves - Universidade Federal do Tocantins

Prof. Dr. Luis Ricardo Fernandes da Costa - Universidade Estadual de Montes Claros
Prof® Dr® Natiéli Piovesan - Instituto Federal do Rio Grande do Norte

Prof. Dr. Marcelo Pereira da Silva - Pontificia Universidade Catélica de Campinas
Prof® Dr® Maria Luzia da Silva Santana - Universidade Federal de Mato Grosso do Sul
Prof. Dr. Miguel Rodrigues Netto - Universidade do Estado de Mato Grosso

Prof. Dr.Pablo Ricardo de Lima Falcao - Universidade de Pernambuco

Prof? Dr® Paola Andressa Scortegagna - Universidade Estadual de Ponta Grossa
Prof® Dr® Rita de Cassia da Silva Oliveira - Universidade Estadual de Ponta Grossa
Prof. Dr. Rui Maia Diamantino - Universidade Salvador

Prof. Dr. Saulo Cerqueira de Aguiar Soares - Universidade Federal do Piaui

Prof. Dr. Urandi Jodo Rodrigues Junior - Universidade Federal do Oeste do Para

Prof® Dr® Vanessa Bordin Viera - Universidade Federal de Campina Grande

Prof? Dr® Vanessa Ribeiro Simon Cavalcanti - Universidade Catélica do Salvador
Prof. Dr. William Cleber Domingues Silva - Universidade Federal Rural do Rio de Janeiro
Prof. Dr. Willian Douglas Guilherme - Universidade Federal do Tocantins


http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4758163P1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4270399A9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4270399A9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4270399A9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K2187326U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4537717Y7&tokenCaptchar=03AGdBq25B4lxTE6dxhpWHIqxGO4pzzZPgu_iV_QeN8f-tMTk8_sLDOB3PD_mtdQto3H5C2R2ZsmxnQtfmP66wxlIUt_CzTJNotB4Nr2WeA_ZeswgWraa8MbkAaZzV6d4gzkjqhc5hYQ_M-PfSdSI7td93FvBg2bA_iQABLK3i0vQ0yQRv1A1eB6SAfJCCqLkJYK596wJItTTqwwkcjAoFPtAsP-pVLiuGf7SJ_ujWrq_i7e1ac86qNNWa4t2uz65kb3UGFiVXXHrO-FYdcycEtCopnwy24k_7y06U-vF-n-8PZQEl3SDM3ejydvF0fyiSGRsDtN1eSkV6vWnGCu7u4Mc0gY3WMCxo6n9h6ArYBnNV6Cm64GaRIFb2IozQuQEayUcf2hIrTNuNZNcI3xXna_NbCwxnM8FL3w
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?metodo=apresentar&id=K4236503T6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4442899D1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4442899D1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4779936A0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4279858T4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4764629P0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4137698A3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4777360H4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4257759E9
http://orcid.org/0000-0001-9605-8001
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4705446A5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4771879P6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4416387H0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4465502U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4235887A8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4437388Z1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4252176Y6&tokenCaptchar=03AGdBq26r9EVjWZW6sbYV6Q3XWGEB7epb3WfkzfKlDLCL6nuSImCrTbZxxdXfH115SzT25I_DhCpgpShBG_bHFXb9avzWk6MqPQ5Zp852OEiXNYhpLA-1o7WMKEodPM974saRwubwT3ShtpI7TEUL1yL5gyWfjv-J8D0MVaZgolDHwnfde1QFLtnFBrSV7U3TMOlJjjTwlkIFKDPDdU5xFyNuqv7dgkF7UxyXUdDvkxvbam3pRrYvbqx_9n6fnJX2_cfH-uWR2fMeVyV82I9DjqHSG7u0oUFyl5bANzJZo2QGC73qpepr9YPym9hEA6ZkyAdzW0KaEju5BJNlFoIaVJkRrvcw_NNcXhQ9bnlrNJoyfwprUxxX9sxpxDuekPRDL7SREOqoujeurRQ7LYg7MiVFrMwFKPFpsudAav9n63JnabvRFbkuxokGOVhW6hIZ6GrqDjdtJArpWI8QYKDGLgBsWmONrszfNw
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4759649A2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4745890T7
http://buscatextual.cnpq.br/buscatextual/busca.do?metodo=forwardPaginaResultados&registros=10;10&query=%28%2Bidx_nme_pessoa%3A%28rita%29+%2Bidx_nme_pessoa%3A%28de%29+%2Bidx_nme_pessoa%3A%28cassia%29+%2Bidx_nme_pessoa%3A%28da%29+%2Bidx_nme_pessoa%3A%28silva%29+%2Bidx_nme_pessoa%3A%28oliveira%29++%2Bidx_nacionalidade%3Ae%29+or+%28%2Bidx_nme_pessoa%3A%28rita%29+%2Bidx_nme_pessoa%3A%28de%29+%2Bidx_nme_pessoa%3A%28cassia%29+%2Bidx_nme_pessoa%3A%28da%29+%2Bidx_nme_pessoa%3A%28silva%29+%2Bidx_nme_pessoa%3A%28oliveira%29++%2Bidx_nacionalidade%3Ab%29&analise=cv&tipoOrdenacao=null&paginaOrigem=index.do&mostrarScore=false&mostrarBandeira=true&modoIndAdhoc=null
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4203383D8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4277797H6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4462393U9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4273971U7
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4792160H3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4758278P9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4717019T5

Ciéncia, tecnologia e inovagéao: fatores de progresso e de desenvolvimento 2

Diagramacdo: Maria Alice Pinheiro
Corregdo: Amanda Costa da Kelly Veiga
Indexagdo: Gabriel Motomu Teshima
Revisdo: Os autores
Organizador: Ernane Rosa Martins

Dados Internacionais de Catalogac¢é@o na Publicacao (CIP)

C569 Ciéncia, tecnologia e inovagao: fatores de progresso e de
desenvolvimento 2 / Organizador Ernane Rosa Martins.
- Ponta Grossa - PR: Atena, 2021.

Formato: PDF

Requisitos de sistema: Adobe Acrobat Reader
Modo de acesso: World Wide Web

Inclui bibliografia

ISBN 978-65-5983-600-0

DOI: https://doi.org/10.22533/at.ed.000212010

1. Ciéncia. 2. Tecnologia. 3. Inovacao. |. Martins,
Ernane Rosa (Organizador). Il. Titulo.
CDD 601

Elaborado por Bibliotecaria Janaina Ramos - CRB-8/9166

Atena Editora

Ponta Grossa - Parana - Brasil
Telefone: +55 (42) 3323-5493
www.atenaeditora.com.br
contato@atenaeditora.com.br



http://www.atenaeditora.com.br/

DECLARACAO DOS AUTORES

Os autores desta obra: 1. Atestam nao possuir qualquer interesse comercial que constitua um
conflito de interesses em relagdo ao artigo cientifico publicado; 2. Declaram que participaram
ativamente da construcao dos respectivos manuscritos, preferencialmente na: a) Concepcao
do estudo, e/ou aquisicao de dados, e/ou analise e interpretacao de dados; b) Elaboracdo do
artigo ou revisao com vistas a tornar o material intelectualmente relevante; ¢) Aprovagao final
do manuscrito para submissdo.; 3. Certificam que os artigos cientificos publicados estdo
completamente isentos de dados e/ou resultados fraudulentos; 4. Confirmam a citacao e a
referéncia correta de todos os dados e de interpretacdes de dados de outras pesquisas; 5.
Reconhecem terem informado todas as fontes de financiamento recebidas para a consecucao
da pesquisa; 6. Autorizam a edicdo da obra, que incluem os registros de ficha catalogréfica,
ISBN, DOI e demais indexadores, projeto visual e criacao de capa, diagramagao de miolo, assim

como langcamento e divulgagao da mesma conforme critérios da Atena Editora.



DECLARAGAO DA EDITORA

A Atena Editora declara, para os devidos fins de direito, que: 1. A presente publicagao constitui
apenas transferéncia temporaria dos direitos autorais, direito sobre a publicacao, inclusive ndo
constitui responsabilidade solidaria na criagdo dos manuscritos publicados, nos termos
previstos na Lei sobre direitos autorais (Lei 9610/98), no art. 184 do Cédigo penal e no art.
927 do Cédigo Civil; 2. Autoriza e incentiva os autores a assinarem contratos com repositorios
institucionais, com fins exclusivos de divulgacao da obra, desde que com o devido
reconhecimento de autoria e edigao e sem qualquer finalidade comercial; 3. Todos os e-book
sao open access, desta forma nao os comercializa em seu site, sites parceiros, plataformas de
e-commerce, ou qualquer outro meio virtual ou fisico, portanto, esta isenta de repasses de
direitos autorais aos autores; 4. Todos os membros do conselho editorial sdo doutores e
vinculados a instituicdes de ensino superior plblicas, conforme recomendacado da CAPES para
obtencao do Qualis livro; 5. Nao cede, comercializa ou autoriza a utilizagao dos nomes e e-
mails dos autores, bem como nenhum outro dado dos mesmos, para qualquer finalidade que

nao o escopo da divulgacao desta obra.



APRESENTACAO

A presente obra tem como proposito ser um guia aos estudantes e profissionais de
diversas éareas, auxiliando-os em diversos assuntos relevantes, fornecendo a estes novos
conhecimentos para poderem atender as necessidades das organizacoes.

Deste modo, esta obra relne debates e anélises acerca de questdes relevantes,
tais como: indicadores de desempenho para monitoramento e medi¢éo do planejamento e
desenvolvimento de produtos de vestuario; metodologia para a execugéo de testes em um
ambiente de integracdo continua (IC); forma eficiente e inteligente entre a comunicacgao do
usuario do aplicativo de saude com vitima e unidades de pronto atendimento de saude e
hospitais; roadmap do mercado cervejeiro, com foco na etapa de mosturacao da fabricacao
de cerveja, de modo a diagnosticar a situacdo atual e apresentar tendéncias, por meio
da construcdo de cenarios futuros; discussao a respeito da relagdo das mulheres com a
Ciéncia, em particular Marie Curie e Chien-Shiung Wu; uso da Inteligéncia Competitiva
(IC) para o desenvolvimento de um modelo de negécios por meio de um tripé formado
pela criagéo, configuragao e apropriagéo de valor no segmento de Baby Shops; modelo de
fundagéo para maquinas rotativas sob cargas dindmicas e vibragcdées em arranque transitério
e funcionamento continuo, restringindo o seu modo de vibragdo usando trés heuristicas
diferentes; projeto “Pneumatica Interativa” que tem como objetivo facilitar o aprendizado
da pneumaética basica para alunos da area de eletrotécnica, através de material interativo;
Revisao Sistematica da Literatura (RSL), que pretende apresentar os estudos existentes
sobre Geometria Espacial entre os anos 2015 e 2020; a influéncia do jogo de xadrez ao
longo da histéria de vida da famosa Phiona Mutesi;

Nesse sentido, esta obra apresenta enorme potencial para contribuir com analises
e discussbes aprofundadas sobre assuntos relevantes, podendo servir de referéncia
para novas pesquisas e estudos. Agradecemos em especial aos autores dos capitulos, e
desejamos aos leitores, inUmeras e relevantes reflexdes sobre as tematicas abordadas.

Ernane Rosa Martins



SUMARIO

(071 =11 1 1] N0 X5 [T 1

INDICADORES DE DESEMPENHO NO PROCESSO DE DESENVOLVIMENTO DE
PRODUTOS DE VESTUARIO

Icléia Silveira

Leide Laura Bittencourt

Silene Seibel

Lucas da Rosa

https://doi.org/10.22533/at.ed.0002120101

(071 =11 1 1] N0 X5 20 24

INTEGRA(;AO CONTINUA COM APLICA(;AO DE TESTES DE REGRESSAO
Nilo Giannecchini

https://doi.org/10.22533/at.ed.0002120102

(071 =11 1 1] N0 JE< JOUuUu T 27

SISTEMA DE SAE’JDE INTELIGENTE INTEGRADO PARA SERVICO DE ATENDIMENTO
MOVEL DE URGENCIA AOS USUARIOS EMERGENCIAIS

Fabio Pires

Eduardo Mario Dias

Fernando Emilio Ulson de Souza

Rogério Lopes Salles

Juliana Stefany Zanini

https://doi.org/10.22533/at.ed.0002120103
(07 = 0] o S 41

LA VIRTUALIDAD SALVO LA REALIDAD: EXPERIENCIA DE ESTUDIANTES DURANTE
LA PANDEMIA

Gabriela Fernandez Saavedra
https://doi.org/10.22533/at.ed.0002120104

CAPITULO 5.t eeeseseseseseseesmsmsasasasssssssessmsnsasassasesssesensasasassasasesenemsasassnsnns 48

MAPA PERSPECTIVO DO MOSTO CERVEJEIRO
Welliton Luiz Moreira
Elder Elias Ribeiro
Gilmar Candido Rodrigues
Janaina de Araujo Braga
Fabricio Molica de Mendonca

https://doi.org/10.22533/at.ed.0002120105

(071 =11 1 1] N0 Y- J00N TR 60

MARIE CURIE E CHIEN-SHIUNG WU: AS MULHERES ATOMICAS
Beatriz Horst Figueira
Anderson Luiz Ellwanger
Gilberto Orengo de Oliveira

https://doi.org/10.22533/at.ed.0002120106




[07.Y =11 1 1] W0 Y 200U 81

O USO DA INTELIGENCIA COMPETITIVA NO DESENVOLVIMENTO DO MODELO DE
NEGOCIOS: UM ESTUDO COM PEQUENAS E MEDIAS EMPRESAS DO SEGMENTO DE
BABY SHOPS

Samir Hussain Nami Adum

https://doi.org/10.22533/at.ed.0002120107

(07,1 =11 1] W0 X J0N 95

OPTIMIZAGAO HEURISTICA DA FUNDACAO DE UMA MAQUINA ROTATIVA QUE
LIMITA AS SUAS VIBRACOES EM MODO DE ARRANQUE E DE FUNCIONAMENTO
PERMANENTE

Juan Luis Terradez Marco

Antonio Hospitaler Perez

Vicente Albero Gavarda

https://doi.org/10.22533/at.ed.0002120108

CAPITULO 9...eeeeeeseeeeeeeeeesesssesssssasasesessssssssasasssasasasasasessssesesassasasasasasasessesssesssnas 127

PATENTOMETRY: A DATA ANALYSIS PROCESS AS A FUNDAMENTAL TOOL FOR THE
INNOVATION MANAGEMENT IN SCIENCE AND TECHNOLOGY INSTITUTIONS
Raphael da Silva Nascimento
Marcelo Gomes Speziali

https://doi.org/10.22533/at.ed.0002120109

(07 =11 1 1] W0 15 [ VS 140

PNEUMATICA INTERATIVA
Victéria Farias Groth
Fernanda Malacarne Huff

https://doi.org/10.22533/at.ed.00021201010

(07 =11 1] W0 X5 & IO 155

REALIDADE VIRTUAL APLICADA A GEOMETRIA ESPACIAL: UMA REVISAO DE
LITERATURA

Luciana de Lima

Caroline Gomes Ferreira

Edgar Marcal

Robson Carlos Loureiro

Pierre Francisco Leite Furtado

https://doi.org/10.22533/at.ed.00021201011

(07 =11 1 1] W0 15 -3 166

“SEGUROTECH - PROJETO CONCEITUAL: UMA INOVACAO DE RUPTURA DOS
SEGUROS OFFILINE PARA ONLINE”

Ana Vitoria Edwirges Oliveira Stachoviak

Marcus Vinicius Branco de Souza

https://doi.org/10.22533/at.ed.00021201012




(07 =11 1 1] W0 J5 < TN 175

SOLANGE FAGAN E MARCIA BARBOSA: AS CIENTISTAS QUE QUEREM MAIS
CIENTISTAS

Anderson Luiz Ellwanger

Beatriz Horst

Gilberto Orengo de Oliveira

https://doi.org/10.22533/at.ed.00021201013

(07 =11 1 1] W0 J5 1 VN 184

STORYTELLING EM A RAINHA DE KATWE
Geovana Ezequieli de Franca
Paulo Virgilio Rios Rodriguez
Valério Brusamolin

https://doi.org/10.22533/at.ed.00021201014

(07 =11 1] W0 X5 1 F00u T 195

TRILHA SENAC OSA APRENDENDO TA VALENDO - ESTRATEGIA DE APRENDIZAGEM
Jodo Alves dos Santos
Claudineia Soares de Moraes
Alexandre Barbosa de Macena
Priscila Raquel Melotto
Isabel Cristina da Silva Vesco
Paulo Henrique Marques da Silva
Aparecida Santos Rocha
Fabiola do Vale Siervo
Carlos Eduardo Alves Duarte Santos
Simone Aline Altarego Pereira

https://doi.org/10.22533/at.ed.00021201015
SOBRE O ORGANIZADOR........ooeeeeeeseseseseseeeesnsasasssssssseesensassasssssensssnsnsassssssssssnes 201
INDICE REMISSIVO.....ececeeeeeeeeeeeeeeeeeeeeeeeeesasasasesssessnsmsnssasasssessssmsmsassasasssesensmsasanas 202




CAPITULO 9

PATENTOMETRY: A DATA ANALYSIS PROCESS AS
A FUNDAMENTAL TOOL FOR THE INNOVATION
MANAGEMENT IN SCIENCE AND TECHNOLOGY

Data de aceite: 01/10/2021
Data de submissdo: 05/07/2021

Raphael da Silva Nascimento

Universidade Federal de Minas Gerais, Instituto
de Ciéncias Bioldgicas, Departamento de
Fisiologia e Biofisica, Belo Horizonte — MG -
Brazil

http://lattes.cnpq.br/7385380355525722

Marcelo Gomes Speziali

Universidade Federal de Ouro Preto, Instituto
de Ciéncias Exatas e Bioldgicas, Departamento
de Quimica, Ouro Preto — MG — Brazil
http://lattes.cnpq.br/7307092459450276

ABSTRACT: The technology transfer process
allows transferring the technologies created
in Science and Technology Institutes to those
interested in exploring them commercially or
using them in internal processes, contributing to
technological and economic development. Due to
the increase in the volume of technology transfers
and the need to manage the intellectual property
generated in the Research & Development
Institutes, the Technology Transfer Office figure
emerges. A study was carried out analyzing three
Science and Technology Institutesfromuniversities
in Minas Gerais - Brazil, represented by their
Technology Transfer Offices (TTOs). Through the
analysis of data contained in patents, a technical
overview of these Institutes was carried out. This
study proposed applying a patinformatic model
to support Science and Technology Institutes to
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INSTITUTIONS

increase patent management maturity. With the
model, an application was possible: to detail
the technological predominance, measure
indices for the technology transfer process
and licensing success, get a co-development
overview, and establish a technology comparison
between institutes. This work proposes using
patentometry to help decision-makers regarding
the technological priority areas, market, strategic
evaluation, attracting partners for co-development
and licensing, optimizing the allocation of
resources and efforts.

KEYWORDS: Patent information; technology
transfer  office;  innovation management;
intellectual property; science and technology
institutes.

PATENTOMETRIA: O PROCESSO
DE ANALISE DE DADOS COMO
FERRAMENTA FUNDAMENTAL
PARA A GESTAO DA INOVACAO
NOS INSTITUTOS DE CIENCIAE
TECNOLOGIA

RESUMO: O aumento do volume de
transferéncias de tecnologia e da necessidade
de gestdo da propriedade intelectual nos
Institutos de Ciéncia e Tecnologia fez surgir
a figura do Nucleo de Inovagdo Tecnol6gica
(NIT). Devido a importancia destes Institutos na
triplice hélice, sua interagdo com empresas ea
contribuigcdo tecnolégica para o pais, este estudo
aplicou um modelo de andlise patentométrica
em trés Instituicbes do estado de Minas Gerias.
Como resultado foram obtidos: detalhamento da
predominancia tecnologica, indices de sucesso
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do processo de transferéncia de tecnologia e licenciamento e parametros de comparacéo
tecnologica. Este trabalho propde a utilizagéo da patentometria como ferramenta de suporte
aos Institutos, na gestédo do portfélio e aumento da maturidade em gestdo da propriedade
intelectual. Ao final, o trabalho mostra que a patentometria pode auxiliar tomadas de decisées
quanto ao desenvolvimento tecnologico de &reas prioritarias, movimentacdo de mercado,
captacéo de parceiros, otimizagdo de recursos e esforcos, e transferéncia de tecnologia.
PALAVRAS - CHAVE: Patentometria; Nucleo de Inovagéo Tecnolégica; Gestao da Inovagéo;
Propriedade Intelectual; Institutos de Ciéncia e Tecnologia.

11 INTRODUCTION

According to WIPO,' 3.2 million patent applications were filed worldwide in 2019. If
we consider that all patent documents had at least 16 INID codes, in 2019, at least 51.2
million patent data were available on the web. As the number of PCTs continued to grow in
2020, the filing of local patents is expected to increase.

Patent’s database is an essential source for new developments and research. The
use of patent information can assist economic growth through data-driven R&D, in addition
to providing subsidies for better decision-making and innovation strategies. Analyzes carried
out based on patent data generate patent intelligence, transforming the content in patents
into technical, commercial, and legal information (ARISTODEMOU; TIETZE, 2018; ASCHE,
2017; PARK; KIM; CHOI; YOON, 2013).

A significant part of the technology generated and protected in Brazil has its origin in
research carried out by Science and Technology Institutions (STI)2. Despite its importance,
the effective use of analysis based on patent information is poorly explored by STIs. It is an
area of recent studies in Brazil. Discussions on that topic date from the eighties and have
reduced literature (CALZOLAIO; MATEI; POHLMANN; MENDINA et al., 2018; TANAKA;
INUI, 2016; TEIXEIRA, 2013). For Abbas, Zhang and Khan (2014), patent research as a
helpful tool has not yet been fully explored in the literature. However, some methods for this
have been reported.

STls assume the role of spillover the knowledge generated in their laboratories,
having one of the most critical goals in strategic plans - the commercialization of its developed
technologies. The technology transfer from STI to the productive sector is seen as a driving
factor for regional economic growth. It means that the technology generated and transferred
may results in new revenues for the institution, development opportunities for researchers
and students, attracting investments, establishing connections between academia and
industries, and creating local jobs (BAGLIERI; BALDI; TUCCI, 2018; BRADLEY; HAYTER;
LINK, 2013; CALDERA; DEBANDE, 2010; PHAN; SIEGEL, 2006; WU; WELCH; HUANG,
2015).

STls must measure their performance to identify and treat the existing bottlenecks

1 Source: https://www.wipo.int/pressroom/en/articles/2021/article_0002.html
2 STl was used as abbreviation of Science and Technology Institutions
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in their patent management processes to maximize results. According to Calzolaio et al.
(2018), there is a lack of STls in obtaining an analysis of intellectual property records that
show their potential in academic knowledge. Quintella et al. (2011), Speziali, Guimaraes
and Sinisterra (2012) affirm that patent data should be studied be demystified and become
part of the STls routine, contributing to innovation management.

Trippe® defined the process of transforming patent raw data into relevant
managerial information as “patinformatics”. Patinformatics is a transdisciplinary approach
that, through a multi-stage process, applies methods and tools (mathematics, statistics,
computer programming, and operations research) to gain valuable knowledge from data
(ARISTODEMOU; TIETZE, 2018; RATURI; SAHOO; MUKHERJEE; TIWARI, 2010). More
information concerning the use of patinformatics can be found in the works published by
Aaldering, Leker and Song (2019), that traced the technological development trajectory in
post-lithium-ion battery technologies, Balconi, Breschi and Lissoni (2004) that used patent
analysis as a tool to a business planning based on technical capabilities, and Altuntas,
Dereli and Kusiak (2015) that established a forecasting methodology.

In addition to technical and prospective studies, patentometric data analysis is applied
by organizations and institutions that rely on this source to define innovation and technology
transfer indicators. However, although such metrics help depict results, none pay attention
to efficiency measurement. Also, the reports of agencies and organizations that disclose
innovation indexes do not have a standardization regarding metrics and indicators, which
leads to information ambiguity (CHOUDHRY; PONZIO, 2020). In this context, some authors
have developed indicators that allow comparison among institutions and measurement
technology transfer performance (CHOUDHRY; PONZIO, 2020; ERNST, 2003; STEVENS;
KATO, 2013).

Gusberti et al. (2014) point out that “the number of patents is an indicator widely
used to compare the performance of countries, companies and research institutions
regarding technological development.” Other quantitative-based studies use as indicators
the staff size, the qualification of a technology manager’s team, and the revenue from
royalties (CHAPPLE; LOCKETT,; SIEGEL; WRIGHT, 2005; DI GREGORIO; SHANE, 2003;
HSU; SHEN; YUAN; CHOU, 2015; POWERS, 2003; SIEGEL; VEUGELERS; WRIGHT,
2007; THURSBY; KEMP, 2002). However, other analyses must be considered, such as
co-development networks, technological fields, and data contained in patents (BRESCHI;
CATALINI, 2010; ERNST, 2003).

The models of patinformatics outline a way for answering a specific objective.
However, they are generic in specifying indicators and metrics that can support a patent
portfolio’s management. On the other hand, studies that address indicators and the
performance of organizations are rarely associated with a model of patentometric analysis.

In Brazil and many countries, patentometry is still emerging and necessary within

3 Source: https://www.infotoday.com/searcher/oct02/trippe.htm
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Science and Technology Institutions. Therefore, this work proposes a merge of comparative
and performance indicators with patentometry, which allows an overview of technologies
developed, identification of technological predominance, and establishing parameters of
comparison between technological areas and organizations. This model aims to assist
institutions in enhancing management practices, using patinformatics to support strategic
and managerial definitions, and contributing to the organization being data-driven.

This study was structured in five parts: i) introduction about the subject; ii) the
patinformatics model: tasks and tools; iii) description of how the model was applied in the
institutions; iv) discussion of the results obtained by applying the model; v) conclusion.

21 THE PATINFORMATICS MODEL: TASKS AND TOOLS

The use of patent data analysis by STls is closely related to its potential to help
minimize and mitigate process disconnections, improve the management model, and
monitor indicators. Also, it can be used to support innovation policies and innovation
programs. However, patinformatics is a recent subject date to the 1950s in the USA and
1980s in Brazil, which has limited literature (TEIXEIRA, 2013). For Abbas et al. (2014), the
use of patent data analysis has not yet been fully explored by researchers. However, some
methods for this have been reported.

Moehrle et al. (2010) divided the patinformatics process into three main stages: i) pre-
processing — data collect, treatment, and cleaning data to provide a high quality, correctness
and completeness data to analyses; ii) patent analysis - consists of using different methods
to obtain insights from information, in this stage non-text analysis and text analysis can be
used; iii) discovered knowledge — in this stage, the aim is to provide analytics results of
high quality, measurements, and visualizations of the obtained information. Abbas, Zhang
and Khan (2014) propose a similar process to perform the patent data analysis, divided into
three stages: pre-processing, processing, and post-processing. The first stage is to define
the database, recovered it, and structured it into tables. A text mining analysis based on
the subject-action-object relationship is proposed in the second stage, aiming to establish
standards for future analysis.

In the third stages, Moehrle is more synthetic at the end of the process while Abbas
defines that the approach to be applied in the last stage will depend on the objectives
of the patentometric study. Abbas’s third stage presents a series of analyses to support
decisions, which will vary according to the purpose. Some feasible approaches based on
the methodologies include trend analysis, technology forecasting, technology roadmapping,
and others.

The model proposed in this paper uses the generic base of Abbas and Moehrle to
guide the composition of the database and treatment. However, it distances itself from the
models when suggesting comparative indicators of IP (ERNST, 2003), network analysis, and
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data analytics (TRIPPE, 2003). The general process is divided into four stages: 1) Define;
2) Treatment, Cleaning, and Clustering; 3) Indicators, 4) Business Intelligence Features
Tools (c.f. Figure 1). Like Moehrle et al. (2010), the proposed process is linear for didactic
reasons. However, the interactions among the steps may exist to improve the analysis.

Figure 1: Proposed method to be applied by STls

The described model was applied to investigate the main technological field in three
different STls, its technical co-development networks, frequencies and the average number
of publications and licensing of the technologies, the success rate of licensing, and national
or international joint intensity ownership. Microsoft Excel® was used to compile and process
data, analyze descriptive statistics, and create data clusters, pivot tables, queries (Power
Query), and comparative tables. The Gephi® software was used to analyze co-development
networks.

31 APPLICATION OF THE MODEL

The model was applied in three STlIs located at Minas Gerais State — Brazil, chosen
according to the number of patents filed with the INPI (National Institute of Industrial
Property) and their relative position in the number of transfers/licenses communicated
to the Intellectual Property Association of Minas Gerais (RMPI). In the INPI accumulated
(2000-2017) ranking, five universities from Minas Gerais are among the 30’s main patents
assignees: Federal University of Minas Gerais - UFMG (3), Federal University of Vigosa
— UFV (14"), Federal University of Uberlandia (19"), Federal University of Juiz de For a —
UFJF (18™") and Federal University of Lavras — UFLA (30").

The technologies licensed ranking from RMPI showed that UFMG (102), UFV (45),
and UFJF (12) held together 82.4% of the accumulated percentage of total technologies
licensed by Minas Gerais universities between the 2009 and May / 2019. Therefore, in this
study, those universities (STls) were analyzed and discussed.
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4| RESULTS AND DISCUSSION

4.1 Technological Profile

The patent applications time series for UFMG, UFV, and UFJF are depicted in Figure
2. The sharp drop observed for those institutions in 2014 could be associated with the
contingency in funds that the Brazilian universities were submitted from that year. This
dropping in 2014 was a national trend, as observed in INPI reports (INPI, 2018). However,
there is a new ascendancy in 2015, reaching a peak in 2016 (the year it was enacted in
Brazil, the New Legal Act for Science, Technology, and Innovation).

Figure 2: Upper line graph - Time series for applied patent families; Underside bar graph - Federal
funding for universities by the Brazilian Ministry of Education (source: Ministry of Education published by
G1 website - https://g1.globo.com accessed in 01/08/2020).

To get a technical overview from the STI’s, the hierarchies of the IPCs were analyzed
down to the subclass level, where it is possible to identify its technological role. For each
IPC level studied (c.f. Table 1) were used: i) pivot tables and dynamic graphs; ii) Pareto’s

principle to emphasize the technological predominance; iii) top five concentrations.
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Analyzed Items UFMG UFV UFJF
(i) Number of applied patent families 622 139 101
(if) Number of technological fields (IPC)* 1,995 390 228
(iii) Number of distinct IPC 1,141 238 192
(iv) Number of distinct IPC classes 75 33 33
(v) Number of distinct IPC subclasses 189 72 66
A (42.6%) A (46.4%) A (50.4%)
(vi) Main IPC sections™* C (28.1%) C (36.9%) C (17.0%)
G (12.2%) B (9.5%) G (16.1%)
A61 (35.3%) AB1 (23.6%) A61 (42.8%)
C07 (9.5%) AO1 (11.3%) GO1 (11.0%)
(vii) Main IPC classes GO01 (8.9%) C12 (11.0%) CO07 (7.2%)
C12 (7.7%) A23 (11.0%) AO01 (6.4%)

BO1 (4.0%)

C07 (10.0%)

C12 (4.2%)

(viii) Main IPC subclasses

AG1K (17.4%)
AG1P (9.9%)
GO1N (6.7%)
C12N (4.8%)
CO7K (4.7%)

A61K (13.3%)
A61P (10.0%)
C12N (8.5%)
AO1TN (6.2%)
A23L (5.4%)

A61K (19.9%)
A61P (13.1%)
GO1R (5.1%)
CO7C (4.2%)
AOTN (4.2%)
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Table 1 — Technology Concentration of STls
Source: Derwent Innovation Index and Espacenet (EPO)
Note: items vi, vii, and viii are relative to the number of non-distinct IPC (ii).
*count of equal (not distinct) IPC

** A— Human Necessities; B - Performing Operations; Transporting; C — Chemistry and Metallurgy; G —
Physics.

The main IPC section does not make clear the technological difference between
STls. This similarity remains at the hierarchical levels below, so it is necessary to narrow
the characterization of IPC to obtain the technological predominance present in the patent
portfolio.

When decomposing the UFMG subclass A61K, it is possible to notice a dispersion
of technological fields, denoting the diversity of research and new technologies developed
in these knowledge areas. Around 8% of the A61K subclass is distributed, in order of
predominance: A61K 39/008 (medicinal preparations containing antigens or antibodies,
leishmania antigens) and A61K 9/127 (medicinal preparations characterized by special
physical forms, liposomes). On the other hand, subclass A61P has a slight predominance
(27%) of two levels: A61P 33/02 (antiparasitic agents, antiprotozoal) and A61P 35/00
(antineoplastic agents).

A breakdown of the UFV’s A61K and A61P subclasses does not show a technological
concentration. The first item in each field represents less than 1.5%. Therefore, it can
be inferred that there are transdisciplinary and collaboration among areas in developing
technologies, mainly those focused on plants and biotechnology for agriculture.
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For the UFJF, 19.15% of occurrences in the sphere of A61K are found in three
areas of technological knowledge: i) A61K 127/00 (medicinal preparations containing
indeterminate materials derived from algae, lichens, fungi or plants, or derivatives thereof -
containing or obtained from leaves); ii) A61K 9/51 (medicinal preparations characterized by
special physical forms — nanocapsules); i) A61K 36/185 (medicinal preparations containing
indeterminate constitution materials derived from algae, lichens, fungi or plants, or derivatives
thereof - Magnoliopsida (dicots). In the A61P field, 25.8% of the technologies classified in
this subclass are concentrated in two areas: i) A61P 29/00 (non-central, antipyretic, or anti-
inflammatory analgesic agents, e.g., antirheumatic agents; non-steroidal anti-inflammatory
drugs); ii) A61P 35/00 (antineoplastic agents).

Although the institutions have their history and reputation in research, the analysis
shows an overlap of the technological aptitude of the institutions. Because they are
institutions belonging to the same state and which are physically close, some points can
be inferred as negatives impacts on local technological development: i) similar R&D can
generate competition for financial resources from the local innovation promotion agency;
ii) similar research with different technological levels may indicate a waste of resources by
efforts already made; iii) there may not be communication or partnership for co-development.

4.2 Comparative analysis among STI's

The analysis was composed of indicators adapted from the study published by Ernst
(2003). A synthesis of the leading indicators of the institutions was elaborated (c.f. Table 2),
considering the interval between the years 2007 and 2017.

[ID] Indicators UFMG UFV UFJF
(4) The total number of patent families filed 622 139 101
(5) Co-ownership intensity 0.339 (211) | 0.547 (76) | 0.336 (34)
(6) Technological scope (focus) 75 33 33
(7) International scope (triadic US, JP, EP) 27 5 0
@) % Number of families with development involving STl and 18.33% 35.97% 19.80%
research support foundations (RSF) (114) (50) (20)
©) % Number of families with development involving STI and 19.45% 20,89% 12.87%
others STI (121) (36) (13)
(10) % Number of families withfc_ievelopment involving STl and 5.79% 6.47% 6.93%
irms (36) 9) (7)
(11) Number of technology licensing contracts 98 20 12
12) (12) Number of licensed technologies (patent family) 36 4 5
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0.0579
(5.78%)

(13) Licensing success rate (LSR)

0.0287
(2.87%)

0.0495
(4.95%)

Global LSR = 0,0606 (6,06%)

Table 2 — Comparative indicators among STI’s patent portfolio

Source: Adapted from Ernst (2003)

An essential dynamic for successfully transferring technologies and STl advancement
is the interaction between academia - companies. The global LSR (itotal of licensed
technologies [12] divided by the sum of patent families filed [4]) can be considered low, and
it was verified in the collaboration networks elaborated for each institution.

Applied patents by UFMG have 93 partners, of which 50.5% were classified as STI,
followed by companies (24.2%), individual inventors (12.6%), foundations in general/public
agencies (8.4%), and research support foundations (RSF) (3.1%). The UFV portfolio has
29 technological development partners divided into STIs (61.3%), companies (22.6%),
individual inventors (9.7%), foundations in general/public agencies (3.2%), and research
support foundations (RSF) (3.22%). When observing the collaboration networks for the
UFJF portfolio, it appears that a significant part of the applied patent families was developed
without the involvement of third parties. Throughout history, 23 organizations interacted
with UFJF for technological co-development, the vast majority of which are STI (60.9%),
companies (26.09%), foundations in general/public agencies (8.7%), and research support
foundations (RSF) (4.35%).

However, the number of partners is not reflected in the institutions’ co-development
panorama. In addition to the numerical analysis of the number of co-developers, the
network analysis indicates a predominance in the relations established between universities
and the Minas Gerais Research Foundation (FAPEMIG). The Foundation’s internal policy
can explain the presence of FAPEMIG as a co-holder of most technologies developed by
universities because all projects financed by FAPEMIG imply its co-ownership. In contrast,
university-company interactions [10] presented low recurrence or interactions, which may
have directly impacted the performance of the STls in the technology transfer rate [13].

Regarding the triadic patents,* documents filled between 2007 and 2017 were
analyzed for each STI. The UFMG has licensed thirty-six technologies that had a total of
54 applications: 36 in Brazil and 18 in other countries, especially Japan (2 applications),
the USA (7 applications), and Europe (5 applications). Three of those technologies were
jointly owned by companies, three with FAPEMIG, and one with an individual researcher.
The UFV licensed 11 technologies simultaneously, totaling 25 applications; ten applications
were applied in Brazil and 15 in other countries (triadic USA= 2, Japan=0, Europe= 2).
FAPEMIG was involved in only two of those technologies. Regarding the UFJF scenario, four

4 OECD Triadic Concept: https://data.oecd.org/rd/triadic-patent-families.htm
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technologies were licensed, and all applications were done in Brazil. Only one technology
was developed in partnership with third parties (company).

The technology transfer points to a scenario in which there is a disparity in
the commercialization of technologies developed in the universities when the number
of agreements is analyzed isolated. In this perspective, UFMG presented a number
considerably above those exhibited by UFV and UFJF. Friedman and Silberman (2003),
Lach and Schankerman (2004) reports in their studies a relationship between the efficiency
gain in the number of licenses and the experience acquired over the years by STI in
management technology transfer. According to Junior (2013), UFMG is one of the first
universities to introduce patent provisions in its internal regulations, which occurred in 1977.
The temporal evolution allowed UFMG to mature and better define its internal processes
and procedures in its organizational structure. Currently, UFMG is seen as a benchmark
by other universities in Minas Gerais Estate and a case of national success, together with
Unicamp — Sao Paulo and USP — Sao Paulo.

51 CONCLUSIONS

This paper presents an alternative patentometry framework that STls can use to
support managerial and strategic decisions in the patent portfolio. This framework can
be summarized in four strands of information: i) overview of the institution’s technological
predominance; ii) comparative analysis of research and development (R&D); iii) support
networks for co-development or technological commercialization; iv) measurement of the
performance of the patent management and technology transfer process.

The view of technological predominance showed that the information from the IPCs
contained in patents can be a critical element to support innovation and development
policies. However, this analysis points out technological spheres that can bring more
significant benefits to the institutions, which are not being explored well. On the other hand,
the proposed analysis model assists in identifying technological points of interest within the
patent’s portfolio that promote lower benefits than patent maintenance and R&D costs.

The comparative analysis allowed a panoramic overview of the technological share
and similarities of developments. In the studied cases, a predominant partnership among
universities at the expense of collaboration among universities — companies were detected.
In this sense, R&D redundancies could be seen among institutions that receive financial
support from Foundations. In addition, the networks analysis and interaction indicators set
a pathway to identify strong and weak ties in the relationship, establish ways of diversifying
partnerships and technological commercialization, measure the impact of development
redundancies on the same link in the network.

Performance measurement allows the institution to discuss improvements in its
innovation process to maximize the financial return generated by technological transfer
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(licensing) or exploitation. It is estimated that the performance analysis can be associated
with valuation methods in the composition of an analysis of the patent portfolio.

This work shows the technological landscape for specific Brazilian STls, identifying
similarities and discrepancies and its R&D network. Thus, the findings in the studied cases
can be applied in any institution that develops technology and needs to manage better the
IP portfolio and the performance of the innovation process.

However, the discussion of patinformatics models is far from wholly resolved. This
relatively new topic attracts even more researchers who use data to solve complex issues
and seek a data-driven mindset for better performance of processes and decisions. Thus,
the model presented uses patent information and may have natural limitations. It is an
alternative proposition that should mature over time for future applications, including other
types of IP protection.

In addition, this work highlights the importance of technological development in
Brazilian STls. It guides the local technological development regarding the specialization
in some areas of knowledge explored by R&D&l institutions, contributing to new actions
and policies to encourage science, technology, and innovation. Finally, it is expected
that this paper can broaden the debate on applying patent information (patentometry) as
strategic support for the decision and management of the technology’s portfolio, being a
supplementary model for the management of IP in STls.
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