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Merge of digital technology and internet with 
conventional industry to materialize products
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The National Network for Manufacturing Innovation
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IntegrationMedical Industry 4.0

Cyber-Physical Systems 
sensors + robots + 3D printers

Information and Communication Technology (ICT) 
Networks, internet, IoT, IoS

Network Communications 
M2M, B2B, B2C

Simulation, modeling and virtualization 
product design and manufacturing process

Collecting huge mass of data 
big data analysis + cloud computing

ICT-based support for human workers 
robots, augmented reality, intelligent tools
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Promises

Increase flexibility in production 
mass customization + small lots

Increase speed 
120% manufacturing process + 70% faster time to market

Increase product quality 
Billions of potential savings in costs of scraping or reworking

Increase Productivity 
Dark and cold factories

Close to costumers 
re-shore

Change business models 
and interaction with value chain, competitors and clients
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Problems

Investment and mind set change Cross industry collaboration

Data ownership and security Agreements, data encryption

Legal issues Solve reactions against monitoring and IP dispute

Standards Product registration, communication protocols (M2M)

Employment and skills development
Avoid shortage of skilled professionals
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International workshop “Innovation and clusters: business opportunities in partnerships” (Belo Horizonte, Brazil) in May, 19-20 2014 

PROGRAM  

4th INTERNATIONAL WORKSHOP  

“INNOVATION AND CLUSTERS:  

LOCAL AND GLOBAL BUSINESS OPPORTUNITIES IN PARTNERSHIPS” 

 

Dates May, 19-20 2014  

SAVE THE DATES! 

Place Belo Horizonte (Minas Gerais, Brazil) 

Number of participants 300 people    

Target audience Workshop is addressed CEOs, management teams and decision-
makers, strategic planners, R&D and innovation managers, HR,    
heads of departments, professors and heads of laboratories, heads 
of business-incubators and technoparks.* 
 
Additionally about 100 advanced students of engineering, IT, design 
and economic specializations, as well as PhD students are invited 
for participation and meeting the companies. 
 
*See Detailed information in Part 3 

   Clusters and 

industries 

Bioengineering and Biotechnology, Medical City, Automobile, 
Airspace, Oil and Gas, Engineering solutions 

Countries participating Brazil, Canada, Denmark, Finland,  Israel, Italy, Russia, Sweden, UK,  

 

Structure of this document: 

1. What is it? 

2. How do you win participating in the Workshop? 

3. What are the goal and the objectives of the Workshop? 

4. Participation – for whom? 

5. Agenda of 4th International Workshop “Innovation and clusters: Local and 
global business opportunities in partnerships” 

6. Contacts 
 

1. What is it? 

This is the 4th International Workshop “Innovation and clusters: Local and global business 
opportunities in partnerships” in the series of workshops in Belo Horizonte, which helps 
professional communities, companies, corporations, clusters, government, universities 

March 18-21, 2013

August 12-16, 2013

November 23-25, 2013

May 10-12, 2015

www.innovationandclusters.com

May 19-20, 2014

May 08-10, 2016
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Cross Industry Collaboration and Change the Mind Set

http://www.innovationandclusters.com
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Problems - shortage of skilled professionals

1/6/16, 23:3870% of Germany’s ‘digital natives’ reject entrepreneurship | EurActiv
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"The digital entrepreneurial spirit is not nearly as widespread as it seems to be," said David Deissner, Director of Strategy &
Programs at the Vodafone Institute for Society and Communications. [Axel Schwenke/Flickr]
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Problems

Dark side of the M2M communication Non intentional patient tracking device
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Problems - big data analysis

The thin line between blind flying and get lost in a sea of data 

in 2014



Scientists

Discover and unveil the unknown

Model nature using fundamental laws

Engineers

Create what it did not exist before

Decipher fundamental laws for practical applications
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Engineer: Problem solved
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Flowchart for an Engineer

Is it moving

No Yes

Should ? Should ?

No

No problem

Yes

No problem

Yes No
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Cartesian thought of an Engineer
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Discover, Educate, Inspire

Fundado em 1999
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Fundado em 2008

PROJETO BOM COMEÇO
TECNOLOGIA

EQUIPAMENTO DE TRIAGEM

✓ BAIXO INVESTIMENTO 
!

✓ FÁCIL OPERAÇÃO 
!

✓ MEDIDORES INTEGRADOS 
!

✓ EVITA ERROS NA ENTRADA DE 
DADOS 
!

✓ MAIS SEGURANÇA PARA O 
PROFISSIONAL 
!

✓ SINCRONISMO COM BANCO DE 
DADOS 
!

✓ DUAL BOOT – ON LINE E OFF 
LINE COM SINCRONIZAÇÃO 
PROGRAMADO

• Termômetro timpânico 
• Oxímetro de pulso 
• Glicosímetro 
• Aparelho de pressão 
• Audiômetro 
• Aparelho Acuidade visual

NormalDislexia
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and Implementation
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Cognitive Computing
- Empower health professionals 
- Accurate diagnostics 
- Deep learning 
- New Business model 
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Tecnologia Assistiva e SocialProject ICU 2020

Techtools

Internet without IP Address ??
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Telerehabilitation



Tecnologia Assistiva e Social

Biophotonics

28

LED Phototherapy Improves Healing of Nipple Trauma:
A Pilot Study

Maria Emı́lia de Abreu Chaves, M.S.,1 Angélica Rodrigues Araújo, Ph.D.,2

Suellen Fonsêca Santos,1 Marcos Pinotti, Ph.D.,1 and Leandro Soares Oliveira, Ph.D.1

Abstract

Objective: The purpose of this study was to evaluate the clinical effectiveness of a LED phototherapy prototype
apparatus in the healing of nipple trauma in breastfeeding women. Background data: There is no scientific
evidence of an effective treatment for nipple trauma. Methods: The experimental group was treated with
orientation on nipple care and adequate breastfeeding techniques in addition to active LED phototherapy. The
control group was treated with orientation on nipple care and adequate breastfeeding techniques in addition to
placebo LED phototherapy. Participants were treated twice a week, for a total of eight sessions. Healing of the
nipple lesions was measured by a reduction in their area, and decrease in pain intensity was measured in
accordance with an 11-point Pain Intensity Numerical Rating Scale and a standard 7-point patient global
impression of change. Results: Statistically significant reductions in measured nipple lesion area ( p < 0.001) were
observed for both the experimental and control groups with an increase in the number of treatment sessions. A
significant difference between the experimental and control groups was observed for the healing of nipple
lesions ( p < 0.001). The pain intensity was significantly reduced only in the experimental group ( p < 0.001).
Conclusions: Preliminary results demonstrated the prototype apparatus for LED phototherapy to be an effective
tool in accelerating the healing of nipple trauma.

Introduction

Breastfeeding is recognized as the gold standard for
infant feeding.1,2 The World Health Organization rec-

ommends infants should be exclusively breastfed for the first
6 months of life, meaning they should be fed with breast milk
only, and given no other liquids or solids.3 However, there are
complications that hinder success of the breastfeeding prac-
tice, including nipple trauma.

Nipple trauma is characterized by rupture of the skin
that covers the nipple,4 with fissures, cracks, and abrasion
being the most common injuries, which are usually ac-
companied by local pain.5 They are one of the significant
factors in early weaning and, if not treated, can eventually
lead to mastitis.6

There are many predisposing factors for nipple trauma.7,8

However, the main cause is inadequate breastfeeding tech-
nique, such as a wrong positioning and latch-on of the in-
fant.9,10 The usual therapeutic approaches for nipple trauma
include orientation on correct techniques of breastfeeding
and nipple care, and application of sunlight, warm water
compress, teabag compress, lanolin, and freshly extracted

breast milk.11–14 These, however, may not be enough for the
healing of nipple trauma, or their effectiveness has not been
adequately assessed.15

A promising alternative for the treatment of nipple trauma
is low intensity phototherapy, which promotes photo-
biomodulation, a process in which an irradiated light, in the
red to near infrared region of the spectrum (630–1000 nm),
modulates numerous cellular functions.16 LED phototherapy
is a fairly recent category of phototherapy, and there is evi-
dence that it accelerates wound healing and promotes anal-
gesia.17,18 The LED radiation is deemed to stimulate
fibroblast proliferation;19 to enhance synthesis of collagen,
RNA, DNA, and adenosine triphosphate (ATP);20,21and to
promote increases in the local vascularization22 and changes
in nerve conduction.23

As there is no scientific evidence of an effective treatment
for nipple trauma,14 the study of new therapeutic approaches
is of relevance to alleviating the problems associated with
incorrect breastfeeding practices. In view of the aforemen-
tioned, the aim of this pilot study was to evaluate the ef-
fectiveness of an LED-based prototype apparatus for the
phototherapeutic treatment of nipple trauma.

1Department of Mechanical Engineering, Universidade Federal de Minas Gerais, Belo Horionte, Brazil.
2Department of Physiotherapy, Pontifı́cia Universidade Católica de Minas Gerais, Belo Horizonte, Brazil.

Photomedicine and Laser Surgery
Volume 30, Number 3, 2012
ª Mary Ann Liebert, Inc.
Pp. 172–178
DOI: 10.1089/pho.2011.3119
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based on the selected dose. For a dose of 4 J/cm2 the calcu-
lated application time was 79 sec.

The therapist cleaned the participant‘s nipple with a 0.9%
physiologic solution and a brassiere with the LED prototype
mounted on it was carefully adjusted to the participant’s
breast (Fig. 2B), with prototype A and B being used for
participants of the experimental and control group, respec-
tively. During phototherapy, the eyes of all participants were
covered with protective goggles. The application of the LED
phototherapy to participants in both groups was performed
twice a week for a period of 4 weeks.

Evaluation of nipple lesions and image analysis

Photographs of each nipple lesion were obtained before
application of the phototherapy in all sessions during the 4
weeks of therapy. The photographs were always taken by the
same subject, blinded to the group the participant belonged to.

A Canon EOS Rebel XS (USA), 10.1 megapixels, with
18 · 55 mm lens, was used in the photographic sessions.
Image acquisition was standardized by positioning the par-
ticipant in a chair with the camera mounted on a tripod in
front of her at a constant focal length of 25 cm. Photographs
were taken in frontal view with a caliper placed close to the
nipple lesion to allow for standardization of the length scale
in the measurements of lesion area. The digital images ob-
tained were analyzed by the software Quantikov,24 which
calculated lesion area based on the user’s definition of the
lesion boundaries (Fig. 3).

Evaluation of pain intensity

Pain intensity was measured by an 11-point pain intensity
numerical rating scale (PI-NRS),25 where 0 is equal to no
pain and 10 is equal to severe pain. The PI-NRS instrument
was applied to all participants in all therapeutic sessions,

FIG. 2. LED phototherapy
prototype and placement of
prototype during application.

FIG. 1. CONSORT flow diagram
of the study.
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majority of participants in the experimental group recorded
their pain status as ‘‘much improved’’ at the end of all
therapeutic sessions.

Discussion

A number of interventions for the therapeutic treatment of
nipple trauma have been referred to in the literature; how-
ever, it is still unclear whether they are effective or not.26

Therefore, further studies are needed in this area in order to
promote a more effective therapeutic approach to the healing
of nipple trauma, especially for those puerperal women for
whom the prescribed treatments have failed to do the task. In
this study, the clinical effects of LED phototherapy on the
healing of nipple trauma were evaluated. To our knowledge,
this is the first study to examine this kind of therapy for the
healing of nipple trauma.

In this study, participants with nipple trauma associated
with nipple pain were included, with the nipple lesions in
both groups showing a significant reduction in area with the

increase in the number of therapeutic sessions. This finding
may be explained by the fact that both groups received the
standard therapy, that is, orientations on correct breast-
feeding technique and nipple care. This practice allowed for
the removal of causal factors: inadequate positioning and
attachment of the infant.8 However, the experimental group
showed significantly faster healing than the control group did
over the course of the intervention period. Similar results
were found in other studies, such as those of Caetano et al.27

and Minatel et al.,28 in which they assessed the effects of LED
light on the healing of venous and diabetic ulcers, respec-
tively. In both studies, the ulcers from the experimental group
showed faster healing than did those from the control group.

These results are in accordance to the reports in the pub-
lished literature, which demonstrate that LED phototherapy
accelerates wound healing in both animals and humans29–31

and that this acceleration is attributed to the physiologic ef-
fects caused by LED radiation, such as stimulation of ATP
synthesis, increase in proliferation of fibroblasts and pro-
duction of collagen, and stimulation of angiogenesis.19,20,32,33

FIG. 4. Healing evolution of
nipple lesions in a participant
of the experimental group in
the (A) first, (B) fourth, and
(C) eighth session and in a
participant of the control
group in the (D) first, (E)
fourth, and (F) eighth session.

FIG. 5. Percent reduction in area of the nipple lesions varying with intervention sessions: (A) right nipple and (C) left nipple
in participants of the EG (experimental group); (B) right nipple and (D) left nipple in participants of the CG (control group).
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F igura 4.17. Sistema de Reabilitação com Órtese Funcional. A � Tarefa de pegar copo: movimento de extensão 

do cotovelo e dedos. B � Tarefa de levar copo à boca: movimentos de preensão e flexão do cotovelo. 

 

A roldana foi fixada nas estruturas mecânicas do exoesqueleto relacionadas com o 

antebraço e com o centro de rotação da articulação do cotovelo. O diâmetro foi calculado em 

função da velocidade do motor e do tempo necessário para os movimentos de flexão e 

extensão. A ação de rotação da roldana produzida pelo sistema de tração é responsável pela 

movimentação e posicionamento do cotovelo do voluntário (Figura 4.18). 

 



Devido à resposta consensual (mesmo quando apenas um dos olhos recebe 

estímulo é observada a reação em ambas as pupilas) os componentes mecânicos foram 

criados para que o estímulo luminoso fosse emitido para um dos olhos e a aquisição de 

imagens capturasse a resposta do outro olho. 

Os componentes do hardware do protótipo projetado estão apresentados na Figura 

31. O componente A é formado por dois cilindros onde o micro controlador, parte da 

câmera e dos LEDs ficam alojados. O componente B é a base que fixa a câmera e os 

LEDs. O componente C é o encaixe facial que faz a vedação da face para que nenhum 

estímulo luminoso externo influencie nos testes. O componente D é a câmera 

infravermelha.  

 
 

Figura 31 – Hardware projetado e seus componentes 

 

 
O protótipo projetado é apresentado na Figura 32 juntamente com o apoiador 

facial utilizando na realização dos testes com o objetivo de diminuir movimentos do 

indivíduo e proporcionar maior conforto durante a realização do experimento. 

 

 
Figura 32 – Apoiador facial e protótipo projetado 

 

 

 

          
4-Resultados Preliminares 
 

 

Nessa sessão serão apresentados alguns resultados preliminares que evidenciam 

a eficiência do aparato desenvolvido. As imagens da pupila, obtidas utilizando o 

pupilômetro projetado, sem um estímulo luminoso (a) e com o estímulo luminoso (b) 

são apresentadas na Figura 33. 

 

 
 

Figura 33 – Imagem da pupila sem o estímulo luminoso (a) e com o estímulo luminoso (b) 
 

 

Ao executar o algoritmo desenvolvido, os resultados podem ser visto na Figura 34 

e Figura 35 que ilustram, separadamente, as janelas que são visualizadas com o software 

em funcionamento. As três janelas são exibidas simultaneamente em regiões distintas 

do monitor permitindo acompanhar os processos durante a execução do software. 

A Figura 34 ilustra o momento em que a função Transformada de Hough para 

localização de círculos é executada de modo a distinguir a região da pupila em relação 

aos demais objetos. É importante observar que, conforme a pupila altera seu diâmetro, o 

círculo vermelho que a distingue dos demais elementos tende a acompanhar essa 

alteração, o que permite visualizar as proporções da pupila. 

 

 
 

Figura 34 – Imagem no momento em que pupila é detectada 
 

 

A Figura 35 expõe as imagens apresentadas anteriormente, porém em escala de 

cinza – preto/branco, o que permite fácil distinção do círculo da pupila, em relação a 

qualquer outra geometria observada na imagem. 

 

 
 

Figura 35 – Imagens em escala de cinza 
 

 

Diante dos resultados apresentados é possível observar a distinção dos elementos 

do globo ocular, principalmente entre a íris e a pupila. Com isso, é possível obter 

quantitativamente a variação da área da pupila em relação ao tempo, quando a mesma é 

submetida a estímulo luminoso intermitente, Figura 36. 

 

 
 

Figura 36 – Gráfico da área pupilar x tempo 
 

 

Dessa maneira, os resultados obtidos até o momento dão indiciam que o sistema 

desenvolvido fornece subsídios preliminares para diversos estudos envolvendo a 

dinâmica da visão e desenvolvimento de equipamento para mensuração pupilar. 

 

 

 
 

 

Pupilometer

- Detection drugs (licit or illicit) 
- Detection sleepless state 
- Detection head trauma 
- Marketing

Neurovision
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PROJETO BOM COMEÇO
TECNOLOGIA

EQUIPAMENTO DE TRIAGEM

✓ BAIXO INVESTIMENTO 
!

✓ FÁCIL OPERAÇÃO 
!

✓ MEDIDORES INTEGRADOS 
!

✓ EVITA ERROS NA ENTRADA DE 
DADOS 
!

✓ MAIS SEGURANÇA PARA O 
PROFISSIONAL 
!

✓ SINCRONISMO COM BANCO DE 
DADOS 
!

✓ DUAL BOOT – ON LINE E OFF 
LINE COM SINCRONIZAÇÃO 
PROGRAMADO

• Termômetro timpânico 
• Oxímetro de pulso 
• Glicosímetro 
• Aparelho de pressão 
• Audiômetro 
• Aparelho Acuidade visual

Tecnologia Assistiva e Social

Right Start Program



Tecnologia Assistiva e SocialMass Customization

34

Question for intrepid minds:



Mass customization


