COLECAD

DESAFIOS

DAS

ENGENHARIAS:







Editora chefe
Prof? Dr® Antonella Carvalho de Oliveira
Editora executiva
Natalia Oliveira
Assistente editorial
Flavia Roberta Bardo
Bibliotecaria
Janaina Ramos
Projeto grafico
Camila Alves de Cremo
Daphynny Pamplona
Luiza Alves Batista 2021 by Atena Editora
Maria Alice Pinheiro  Copyright © Atena Editora
Natalia Sandrini de Azevedo  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 conteldo deste livro esta licenciado sob uma Licenca de
Atribuigao Creative Commons. Atribuigao-Nao-Comercial-
NaoDerivativos 4.0 Internacional (CC BY-NC-ND 4.0).

@O0

O contelido dos artigos e seus dados em sua forma, corre¢cdo e confiabilidade sdo de
responsabilidade exclusiva dos autores, inclusive nao representam necessariamente a posi¢ao
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 é comprometida em garantir a integridade editorial em todas as etapas do
processo de publicagao, evitando plagio, dados ou resultados fraudulentos e impedindo que
interesses financeiros comprometam os padrdes éticos da publicagao. Situacdes suspeitas de
ma conduta cientifica serao investigadas sob o0 mais alto padrao de rigor académico e ético.

Conselho Editorial

Ciéncias Exatas e da Terra e Engenharias

Prof. Dr. Adélio Alcino Sampaio Castro Machado - Universidade do Porto

ProF@ Dr® Ana Grasielle Dionisio Corréa - Universidade Presbiteriana Mackenzie

Prof. Dr. Carlos Eduardo Sanches de Andrade - Universidade Federal de Goias

Profe Dr® Carmen Lucia Voigt - Universidade Norte do Parana

Prof. Dr. Cleiseano Emanuel da Silva Paniagua - Instituto Federal de Educagao, Ciéncia e Tecnologia de
Goias


https://www.edocbrasil.com.br/
http://lattes.cnpq.br/4403141053026782
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4138613J6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4276371U0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4257027Z4&tokenCaptchar=03AOLTBLRQwYrpUQNUiVQs5GKnu0UEeohCfS4gh6VQg4m9OCJBJGP1ipscv6rWqdQAm2ekIryWPICw4nrsj8zRvhV4KOCu_O7fKg8x16A4Q0frQhC4eXdGXjdlfaKY5_iCNOSxZdXwJf6mvSt7LxNHGYgrH3nvQ2GW02NNUnMijTh0P3XD2EKSRa6CPw-zJpSyX79my81mz0XfDpmLx1gKrLlyJOkZoxVmwZiB8Ef2UhunxkIromTYDmWKj1WB7amYH6FeKqP2g_CrxeS9rrMUCSa_TBvxDeuCGoS639pvbI96P_J6DrHpqui_qr2lwFwRESn0FURO5I0vvaS_eoBsIw0NpHkYMlacZ3AG5LBQ6dZCocE8fSPnNTEYLZ920AIxxvFsOztg4UlnlCxNtyQAlLK8yuUExFbn4w
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4220017Y9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4220017Y9

Prof. Dr. Douglas Gongalves da Silva - Universidade Estadual do Sudoeste da Bahia

Prof. Dr. Eloi Rufato Junior - Universidade Tecnolégica Federal do Parana

Prof? Dr® Erica de Melo Azevedo - Instituto Federal do Rio de Janeiro

Prof. Dr. Fabricio Menezes Ramos - Instituto Federal do Para

Prof® Dra. Jéssica Verger Nardeli - Universidade Estadual Paulista Jilio de Mesquita Filho
Prof. Dr. Juliano Carlo Rufino de Freitas - Universidade Federal de Campina Grande

Prof® Dr® Luciana do Nascimento Mendes - Instituto Federal de Educacgado, Ciéncia e Tecnologia do Rio
Grande do Norte

Prof. Dr. Marcelo Marques - Universidade Estadual de Maringa

Prof. Dr. Marco Aurélio Kistemann Junior - Universidade Federal de Juiz de Fora

Prof® Dr® Neiva Maria de Almeida - Universidade Federal da Paraiba

Prof® Dr® Natiéli Piovesan - Instituto Federal do Rio Grande do Norte

Prof® Dr® Priscila Tessmer Scaglioni - Universidade Federal de Pelotas

Prof. Dr. Sidney Gongalo de Lima - Universidade Federal do Piaui

Prof. Dr. Takeshy Tachizawa - Faculdade de Campo Limpo Paulista


http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4138744E2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4798868A0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4252050Z6&tokenCaptchar=03AGdBq26OwUjfczJgpok-DhR78-_tg8mCtuc_kzOdu3fww-XkFeIGpZcxeQYR_lQjlru2zoBp9MaSwp6X-5o2KOEi_vtmcyIPkAOaR-MapG54dWG6zdfo1Am2FWOz1PLOuLmRiuW47XqJnozK7mGtmFri7W6RDjlyxm9gEHId_EG1bhArFgeqBA610tCpbHN9QsbtXAhrYqZkvRe4_gd77e_huLOm8x9zsu0tW2qJ6W6D8Y2GP66SDaz1Yh_QKnR8_TZlh9QtcC-OTeKPi3NB06bIFQNdSxHwLmb5B3ZYCiJ3k4p2cpPl6LkeIreU92cL5nLWqC2yOkPsupmW8RZR8Q0lkAleKMY9Hd3XlmAITir63s6d95SHqdoLA75owrR0nma3vrXxQgT9pkc1QvdCr5-B9vQupl7AAg
http://lattes.cnpq.br/0245575611603731
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4463907J8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4759660E9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4760729J2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4760729J2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4751834Y8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4537856E4&tokenCaptchar=03AGdBq25h8s4ah6wRNPrjprU34aYFel02dUO8rCfIm5Dqn0zx7x-SOFz8S9Cgi7nVgAOr9BtH4aO4sfkQ-E5jfY7GGAva11Lj54I5Ks81P3cOKDsR2L2bC57MFAdyQ5zkxGhYmdwiH1Ou1aKVPQsQ-PHWu6MVpgVCz4wNpL0wxSE9sCtO3vobB1j0oPGwrvE0YgAfmI2B_4HS3daHhCIVe74EBkUincgIXr2ekTFY3_lGSr3lm2KDnZynPE4OjNXYPSdvAEMZn443NnoKDEpMTl5pYsZYSymhhw9DVjloXcM_aE0VtRXDPCUpoOIFJGXMdh10Ys_CK3XixwjCY1n7Ui_aNUS2NhnIIhrRjabALTJgmg92Tgek1-ZOcY3yQBLsFnK7Rni2elPkXUm_qcZsnSgtUk6FDRiR34B6DWhPSaV96tv8YL8hB3ZFss4gR3HdF6M-vS7-mzr5mrLAbFhYX3q-SMLqRVsBYw
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4235887A8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4465502U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4465502U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4794831E6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4425040A8

Colecgéao desafios das engenharias: engenharia de produgéo 2

Diagramacdo: Maria Alice Pinheiro
Corregdo: Maiara Ferreira
Indexagdo: Gabriel Motomu Teshima
Revisdo: Os autores
Organizador: Carlos Eduardo Sanches de Andrade

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

C691 Colecao desafios das engenharias: engenharia de produgao
2 / Organizador Carlos Eduardo Sanches de Andrade. -
Ponta Grossa - PR: Atena, 2021.

Formato: PDF

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

Inclui bibliografia

ISBN 978-65-5983-570-6

DOI: https://doi.org/10.22533/at.ed.706211910

1. Engenharia de produgao. I. Andrade, Carlos Eduardo
Sanches de (Organizador). Il Titulo.
CDD 670

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 relacédo ao artigo cientifico publicado; 2. Declaram que participaram
ativamente da construcao dos respectivos manuscritos, preferencialmente na: a) Concepcao do
estudo, e/ou aquisi¢gao de dados, e/ou analise e interpretacao de dados; b) Elaboragao do artigo
ou revisao com vistas a tornar o material intelectualmente relevante; c) Aprovacao final do
manuscrito para submissao.; 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 consecugao
da pesquisa; 6. Autorizam a edi¢do da obra, que incluem os registros de ficha catalogréfica,
ISBN, DOI e demais indexadores, projeto visual e criacao de capa, diagramac¢ao de miolo, assim

como langcamento e divulgacao 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 criacdo dos manuscritos publicados, nos termos
previstos na Lei sobre direitos autorais (Lei 9610/98), no art. 184 do Codigo Penal e no art. 927
do Cédigo Civil; 2. Autoriza e incentiva os autores a assinarem contratos com repositérios
institucionais, com fins exclusivos de divulgagdo 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 sao doutores e
vinculados a instituicdes de ensino superior pUblicas, conforme recomendacao 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 obra “Desafios da Engenharia: Engenharia de Producédo 2” publicada pela Atena
Editora apresenta, em seus 18 capitulos, estudos sobre diversos aspectos que mostram
como a Engenharia de Produgdo pode atender as novas demandas de um mundo
globalizado e competitivo.

A evolucdo da sociedade e da tecnologia no mundo atual impde novos desafios,
tornando urgente a busca de solugdes adequadas a esse novo ambiente. O desenvolvimento
econdémico das cidades e a qualidade de vida das pessoas dependem da eficiéncia e eficacia
dos processos produtivos, objeto dos estudos realizados na Engenharia de Producéo.

No contexto brasileiro, num periodo pés pandemia, a crise econdmica se agrava e
€ necessario procurar novos caminhos para alavancar o crescimento econémico. Assim
a Engenharia de Produgé@o pode ser um elemento importante para enfrentar esses novos
desafios.

Os trabalhos compilados nessa obra abrangem diferentes perspectivas da
Engenharia de Producéo.

A gestao de processos e a gestéo financeira sdo abordadas. Diversos outros temas,
em portugués, espanhol e inglés sdo também abordados, como os impactos ambientais e
epidemiologicos do processo produtivo.

Agradecemos aos autores dos diversos capitulos apresentados e esperamos que
essa compilacdo seja proveitosa para os leitores.

Carlos Eduardo Sanches de Andrade



SUMARIO

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

APLICACAO DE UM MODELO DE GESTAO FINANCEIRA EM UMA ORGANIZACAO DO
TERCEIRO SETOR

Antonielli Silva Alencar

Stella Jacyszyn Bachega

Dalton Matsuo Tavares

https://doi.org/10.22533/at.ed.7062119101

(071 =11 1 1] N0 X5 20 13

GESTAO DE SISTEMAS DE I?RODU(;AO: UM ESTUDO DE CASO PARA REDUCAO DE
CONSUMO DE ENERGIA ELETRICA NA AMBEV-CERVEJARIA AGUAS CLARAS
Everton Oliveira Santos
Antonio Vieira Matos Neto
Lafs Gomes Barbosa da Silva
Marcos Antonio Passos Chagas
Bento Francisco dos Santos Junior

https://doi.org/10.22533/at.ed.7062119102

(071 =11 1 1] N0 X< J0UNu T 27

ANALISE DOS IMPACTOS AMBIENTAIS E EPIDEMIOLOGICOS A PARTIR DO
DESCARTE INADEQUADO DE PNEUS EM AREAS NAO CONTROLADAS

Denise Dantas Muniz

Renata Dantas Muniz de Queiroz

Emerson Noébrega de Medeiros

Leticia Dantas Muniz Alves

Paulo Roberto Ribeiro Marques

Eduardo Braga Costa Santos

https://doi.org/10.22533/at.ed.7062119103

(071 =11 1 1] N0 X0 N 39

ANALISE DAS ABORDAGENS DAS EMISSOES DE CO, NO SERVICO DE TRANSPORTE
URBANO DE PASSAGEIROS POR METROS
Carlos Eduardo Sanches de Andrade

https://doi.org/10.22533/at.ed.7062119104

(071 =11 1 U] N0 Y- J0u T 53

ANALISIS DE LAS PERD!DAS TERMICAS TOTALES EN UN CONCENTRADOR SOLAR
PTC USANDO ACEITE TERMICO SYLTHERM 800 COMO FLUIDO DE TRABAJO

Ernesto Enciso Contreras

Jesus de la Cruz Alejo

Juan Gabriel Barbosa Saldafia

Maria Belem Arce Vazquez

Irving Cardel Alcocer Guillermo

Sergio Maldonado Mercado

https://doi.org/10.22533/at.ed.7062119105




(07,1 =11 1 1] W0 X J0N T 63

ASSIGNMENT MODEL FOR THE PERUVIAN FILM INDUSTRY
Mario Edison Ninaquispe Soto
Gianni Michael Zelada Garcia

https://doi.org/10.22533/at.ed.7062119106

[07.Y =11 1 1] Ko Y 200U 71

DEVELOPMENT OF THE TOOL “APERMET” FOR COMPLEMENTING THE ANALYSIS
OF STEEL STRUCTURES IN TEACHING

Jesus Montero Martinez

Santiago Laserna Arcas

Jorge Cervera Gasco

https://doi.org/10.22533/at.ed.7062119107

(071 =11 1 1] W0 X : J0Uuu T 86

DISPENSO DE RACAO EM PO DE PEIXES POR PROTOTIPO DE ALIMENTADOR
AUTOMATICO

Rafael Itamar da Silva

Harthur Guzzi Madalosso

Carlos Eduardo Zacarkim

Luciano Caetano de Oliveira

https://doi.org/10.22533/at.ed.7062119108

(071 =11 1 1] W0 X TV 96

ESCOAMENTO DE RACAO POR UM DOSADOR AUTOMATICO UTILIZANDO CONTROLE
ESTATISTICO DE PROCESSOS (CEP)

Rafael Itamar da Silva

Dircelei Sponchiado

Mauricio Guy de Andrade

Luciano Caetano de Oliveira

https://doi.org/10.22533/at.ed.7062119109

CAPITULO 0..eeeceeeeeeeeeeeeeeeeeeeeeseeemsasasesssssesesensssassssssssssessnsasassssssenenensassesssssssens 107

MEJORAMIENTO DEL PROCESO PRODUCTIVO EN UNA PyME CON HERRAMIENTAS
DE TEORIA DE RESTRICCIONES

Jorge Tomas Gutiérrez Villegas

Maria Leticia Silva Rios

https://doi.org/10.22533/at.ed.70621191010

CAPITULO T ceeeeeeeeeeeeeeeeesesesesssesessnsmsssasasasssssssessnsasassssssssssensssasasnssasesensnsasasasnas 117

METODOLOGIA PARA LA ACTUALIZACION DE LA MATRIZ DE INSUMO-PRODUCTO
DE MEXICO 2014. (MIPM_2014)

Santiago Marquina Benitez

Octaviano Juarez Romero

https://doi.org/10.22533/at.ed.70621191011




(07 =11 1 1] W0 15 -3 138

(OK] IMPACTOS DA IMPRESSAO 3D NA FABRICACAO DE MOLDES PARA INJECAO DE
TERMOPLASTICOS

Marco Aurélio Feriotti

Davi de Medeiros Marcelino

José Martino Neto

Jorge Luiz Rosa

https://doi.org/10.22533/at.ed.70621191012

(07 =11 1 1] W0 J5 T TN 152

PROPOSAL FOR A REPLACEABLE HIGH PRECISION SERUM PERFUSION SYSTEM
Eliel Eduardo Montijo-Valenzuela
Elvis Osiel Covarrubias-Burgos
Dario Soto-Patrén
Esthela Fernanda Torres-Amavizca

https://doi.org/10.22533/at.ed.70621191013

(07 =11 1 1] W0 J5 1 TN 162

UMA PROPOSTA DE MAPEAMENTO DE ESTOQUES: OS DESAFIOS DA GESTAO DE
ESTOQUES EM UMA LOJA DE MATERIAL DE CONSTRUCAO

Tainnah Penha Lopes

Luciano Saad Peixoto

https://doi.org/10.22533/at.ed.70621191014
SOBRE O ORGANIZADOR........coeeeeereeeeeeeeseeeesesasasassssssssssnssasassssssnsssnsnsasasssssssenns 178
INDICE REMISSIVO.....uoceeeeeeeeeseseseseesssssesasasasassssssssssnsassassssssssssasasasasssssessssasasases 179




CAPITULO 13
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RESUMO: Neste trabalho de pesquisa é feita uma
proposta de um sistema substituivel de perfuséo
de soro de alta precisdo, através da utilizagéo
de mecanismos de estrangulagédo de fluxo e
sistemas digitais de precisdo. A metodologia
utilizada para realizar a andlise e selegdo
do modelo baseia-se no programa Células
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de Inovacdo da Confederagdo de Céamaras
Industriais dos Estados Unidos Mexicanos
(CONCAMIN), Na qual participa a empresa
Aarson Produtos Hospitalarios e o Instituto
Tecnoldgico de Hermosillo. Como produto final, &
apresentado um conceito com caracteristicas de
inovacéo do mercado local.

PALAVRAS - CHAVE: Perfuséo sérica, precisao,
sistema substituivel, células inovadoras.

PROPOSTA DE UM SISTEMA
SUBSTITUIVEL DE PERFUSAO DE SORO
DE ALTA PRECISAQ

ABSTRACT: In this research work, a proposal
is made for a high precision replaceable serum
perfusion system, through the use of flow throttling
mechanisms and precision digital systems. The
methodology used to carry out the analysis and
selection of the model is based on the Innovation
Cells program of the Confederation of Industrial
Chambers of the United Mexican States
(CONCAMIN), in which the company Aarson
Productos Hospitalarios and the Technological
Institute of Hermosillo participate. As a final
product, a concept with local market innovation
characteristics is presented.

KEYWORDS: Serum perfusion,
replaceable system, innovation cells.

precision,

11 INTRODUCTION

A parental route for drug administration
is intravenously, through the use of needles or
probes inserted into the vein, allowing quick
and immediate access of the liquid to the
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bloodstream (ADAM, 2021). As a background, intravenous drug delivery was discovered
in the eighteenth century, as a procedure in the delivery of drugs on an experimental basis,
and it was until 1656 that Christopher Wren injected wine and beer into the veins of a dog
to observe its results (BALLON, 2016).

Existing methods for intravenous drug administration are usually applied in two ways,
one is to introduce the drug alone or diluted directly (bolus form) through the use of syringes,
and the other method is by intravenous drip, channeling a venous line, the latter is used
the most, in a wide variety of cases, the infusion times must be prolonged (for example,
in cases of treatments for asthmatic attacks, colic, etc.), or for more appropriate hospital
referral (Dorta Bottle, 2004).

Since its discovery in the 18th century, to the present day, the state of the art in
matters of intravenous drug infusion technology has gone from being purely mechanical
devices, to systems with the introduction of electronic and mechatronic systems, ranging
from the introduction of medication, to automated flow control for insulin injection in diabetic
people (HERMOSO; BAHILLO, 2007), and more precision systems, for the delivery of
anesthesia on the micron scale, through computer assistants (CANDIA; RATTI, 2001), to
integrated systems with smart supply pumps (BATISTON, 2018).

Although the systems and devices used in the area of medicine have the objective of
improving the quality of life of patients with continuous innovations, the FDA (Food and Drug
Administration) establishes that 60% of deaths and / or injuries serious in treated humans,
are due to operating errors of the instruments or medications used (OLVERA, 2013). That is
why the need arises to develop easy-to-use technology and interaction between the human-
system-device, with a high level of precision, especially in the area of medicine.

21 METHOD DESCRIPTION

For the proposal of the non-invasive glucose meter, the Innovation Cells methodology
was applied, coordinated by CONCAMIN, through a structured process that allows putting
into practice skills, methodologies and innovation tools in solving real problems of companies
or entrepreneurs. The Innovation Cells program is shown in Figure 1 and consists of ten
methodological stages (HERRERA, 2018).
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Figure 1. Stages of the methodology used in this research.

1. Stage 1. Define: the objective of this stage is to attract innovation projects from
companies and support them in clearly defining an innovation challenge and the
profiles required for its development.

2. Stage 2. Recruit: attract university students with desirable profiles based on the
definition of the challenge.

3. Stage 3. Kick off: program start; coexistence between student-company where
work roles are discussed and known.

4. Stage 4. Explore: Teams discover, design, and implement exploration tools and
techniques to generate valuable information.

5. Stage 5. Devise: teams discover, design and put into practice creativity tools and
techniques to generate a large number of solution proposals to their challenge.

6. Stage 6. Feedback: event in which teams present their solution proposals to a
large number of people to provide feedback and select the best solutions.

7. Stage 7. Prototyping: teams discover, design and put into practice prototyping
tools and techniques to materialize and be able to show their solutions.

8. Stage 8. Validate: teams discover, design and put into practice validation and
experimentation tools and techniques to evaluate the relevance of their solutions
and improve them.

9. Stage 9. Final presentation: event in which the teams present the final results of
the process and show their prototypes or concepts.
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10. Stage 10. Evaluate: evaluation of the performance at the team level and at the
individual level of all the participants. Identification of the next steps of the project.

31 RESULTS

Based on the proposed methodology, the results were the following.

Stage 1. The company Aarson Productos Hospitalarios de Hermosillo Sonora,
together with the Technological Institute of Hermosillo, launched the challenge of proposing
a biomedical device with significant impact on the national and international market.

Stage 2. An interdisciplinary group of students from the Hermosillo Technological
Institute was formed, made up of two biomedical engineering students, one mechatronics
engineering student and one business management engineering student, accompanied by
a teacher from the area of metal mechanics with a profile in mechatronics.

Stage 3. A visit was made to the company Aarson Hospital Products by the students
and advisor, where the general aspects of the program, the scope and limitations of the
proposed challenge and a global analysis of the problem were discussed.

Stage 4. The basic information collected in this stage were the following.

The parts that make up a conventional perfusion system (see figure 2) are shown in
table 1.

Table 1. Description of the parts that make up a conventional perfusion system. Adapted from BOTELLA
(2004).
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Figure 2. Schematization of the parts that make up a conventional perfusion system. Source: Dorta
Bottle, (2004).

A flowmeter (flow sensor) can be implemented, to measure the particles or quantity
of flow that moves within a closed duct, linking the measurement in real time to a screen
or indicator. The types of flowmeters according to MILLER (1996) can be speed, volume,
density or mass. Commercially there are many types of flow sensors for measuring flow in a
section in a given time. The position of the flowmeter would be posterior to the AWL, inside
the drip chamber, in order to count in real time, the amount of medicine supplied.

In the regulating valve, a choke solenoid valve can be implemented, linked directly
to the controller (a microprocessor), so that the system operator can program the exact
amount of medicine to be dispensed in a specific time.

Stage 5. In this stage, three different concepts were presented as possible solutions
to the problem and each of them were described. Table 2 shows the description of the
chosen model.

Stage 6. The concept with the most relevant characteristics was chosen; analysis of
the competition map or existing solutions (see figure 3), specification of the concept (see
table 3), map of innovation opportunities (see figure 4) and design matrix (see table 4).

In the analysis of the competition map, the values obtained by potential customers
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are shown, through a perception survey of the three proposed models.

It is observed that the P2 model (in blue) and the P3 model (in green), present a
score of 22 in the measurable characteristics.

In the analysis of the specification of the concept in table 3, it can be seen that the

P3 model has a higher score, with a total of 60, followed by the P2 model with 48 and finally
the P1 model with 36 points.

Target segment Concept details
o. . ;
Who?: Hospitals anc{l):;s;l(’;l; centers (public and What does it contain or what is it about: A flow
What characteristics does it have?: It is a small How will itrgglélgfgh?);? aizr:jsirggtg,r?:tggg be sold in
m?g:‘eawﬁﬁlggﬁtgfe\éﬂfﬁ V;’ﬁ::(}fg%?;?ﬁgf;fw pharmacies or supermarkets. Another option is online
LS Y sales on request.
indicator (number) indicates the number of drops - : 2 .
and total milliliters supplied to the patient. indi Hdowl'ls |'(Cpa(cj:lt<)ed %ng de“\./tireﬁ' Tait'c ba;_g .
Life flows through your veins. individually. Cardboar . ?xr:m shock absorption in
atch.
. . S How is it used? It is placed over the flow conducting
Sta\?v'ilt'ﬁehtihﬁ Z?f\ilcvzigl;mzousr anmvfgggsagf:rlgzzons hose before reaching the catheter. A knob regulates
9 technolog)}: a%/the best cost throttling and flow. The same knob indicates quantity
Value proposition statement in drops or ML.
Unique selling proposgg'nrs(USP) and benefits for USP and customer benefits
Why will suppliers or partners support or sell this
Why does the user need and will buy the product?: produ?:lt?: Becaluse it LS the bﬁSt optllon in terms of
. . 8 - ow regulation by mechanical means.
Unilt'Iézr?tggrrgigglc?tgrtigrh;ézSgtf'ggtgies :;ZZZ’ so Why will others recommend this product?: Because it
o e - - is easy to use, practical and convenient.
What positioning or differentiation will it have with o . L L .
respec':Jt to the cgmpetition’7' High precision, lower What positioning or 'd'lfferentlatlon will it have with
fice and it is néf discarded ’ respect to the competition?: Its comfortable and easy
P : to use. lts precise functionality and ergonomic design.
Promotion, distribution and allies Business impact

Branding and promotion? You can campaign on the
Internet (YouTube, Facebook and Twitter), showing o Do
. ’ ) Positioning, market share, contribution, income,
thgotjgpae;g?nc;f?tgigrtc:) dt";g gggi;:i{nzxgeorézngfe' profits: If the technology is patented, it will have a
use, an aIIiancé could be made with Apple, since great competitive advgntage over othen: pro.ducts on
its’products have related concepts. It cou’ld be the market. Depending on the sale price, it could

. ) A have a market of up to 5% of the diabetic population
'ruz%r%?sc:r'igﬁigggIggxggcggﬁgk?g'rngéﬁvz?ge (350 million people) due to the great copvenience

Collaboration with shipping companies, Amazon. represented by the uuS;it(i)cfasa product with these
com, Mercadolibre.com and other stores on the q ’

Web to facilitate access to the product.

Table 2. Description of the chosen model.
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Figure 3. Map of existing competencies or solutions.

Area Concept criteria User or client requirements P1 P2
The highest possible precision is required
for the user to make the correct decisions
r:{izﬁlillftt Qéggﬁlrjéﬁfgn?; based on the information obtained. The 9 9 9
y FDA requires a margin of error of 1% of
the true value.
It must be easy to use and the information
I must be displayed clearly and concisely.
c oE;,Z;?::gglg f:: of Measurements should be taken in a 9 4 14
the device short time with just simple tasks. The
information must be able to be digitized
and displayed on a screen.
Device You need a small, lightweight, battery-
functionalit operated device. That does not weigh
y C. Device portability more than a cell phone. It must fit in 9 9 9
your pocket. It is battery operated and
energized for at least 24 hours.
It is important that the device is not too
. . . scandalous (in appearance and use) so
D. Device discretion that the user is not discouraged from 7 4 10
using it in public.
e The life times and maintenance cycles
Irzﬁal?:ﬁe::?ni:rg compete with current glucometers (3
the device or its month calibration, life times of 2 years or 7 4 10
Concept components more - do not take disposable items into
feasibility account).
Production costs must be low so that
F. Cost of technology the product is accessible to the largest 7 6 8
possible population.
Table 3. Design specification.
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In the diagram in Figure 4, you can see the opportunities for innovation, listed below
from highest to lowest:

B. Practicality and convenience of use of the device

D. Device discretion

E. Life time and maintenance of the device or its components

F. Cost of technology

A. Accuracy of measurements

C. Device portability

Figure 4. Map of innovation opportunities. Note: Opportunity Score = Importance + (Importance -
Satisfaction) / The amount in parentheses should never be zero.
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Measurement technology Solenoid valves
Physical form of the . .
product Cylinder Rectangular prism
. . FDA approved

Material PVC Plastic polymers
. . . . Continuous

Maintenance Electronic Electric Mechanical calibration
Alarms Sonorous Visual Both
Display LCD
Packing Box Plastic
Controls Buttons

Table 4. Design matrix.

41 CONCLUSIONS

Multidisciplinary teams of diverse engineering, in cooperation with school academy
and industry, can solve problems of a great diversity of branches, for example, those belonging
to the health branch, based on well-structured, proven and well-founded methodologies.

In the biomedical sector, the areas of opportunity for innovation and patenting of
new products open up to a wide panorama of possibilities, with the characteristic that it is
possible to work in synergy with engineers from various disciplines, who can be biomedical,
mechatronic and engineering in business management (to name a few), to result in value
propositions for the industry, which can later be converted into products or patents. It is
proposed, in future research, to complement stages 7 and 8, to validate the proposed model.
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