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O desafio para romper os limites culturais do tempo

Andrew Carnagie

Era considerado o Rei do Aco. Fundou a
Companhia de Ago Carnagie e a
keystone Bridge Works, que construiu a
primeira ponte de ferro em Ohiao, nos
Estados Unidos
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Telemedicina

E jovem? Quase idoso?

E provocadora, evolutiva,
transformadora,
reorganizadora,
estruturante?
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THE HISTORY OF
TELEMEDICINE

From 1924 to 2016
a look at telemedicine over the century.

The first interactive video link.

The 1960’5 Space Age pushed maney
VM0 the telemaaicne Neld as NASA  #79
researchod ways to trovide

heslthcane to &STIONALRS ANd Improve BBV
telecommunications technology.

ATET roleases the Picturephone. Television Is broadcast In color! Television

~ ATETS Aiclurephons wis once of e ANt video realy starts 1o taks off In the US.

anriest examples of videochat
technaloay. ransmisting IMeractive

Modernidade para época
Inovacgao transformadora

Em mudanca constante
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Estamos numa ebulicao de inovacdes e mudancas
sociais que mal percebemos...

Vocé lembra de ....

- Quando surgiu o Facebook? 2004
- Quando surgiu o IPhone? 2007

- Quando surgiu o Whatsapp? 2009
- Quando surgiu o IPad? 2010
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Mobile Health
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Medical tricorder

The clamshell-shaped medical tricor
made from micromilled duranium foam.

Touch-sansitive buttons
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Verizon Verizon VoiceStream  T-Mobile T-Mobile Sprint AT&T Cingular Cingular Cingular
CELL PHONES I'VE OWNED
2000-2013

2007 2008 2009 2010 2011 2012 2013 2013

iPhone iPhone 3G iPhone 3GS iPhone 4 iPhone 45 IPhone 5 HTCOne S HTC One
AT&T AT&T AT&T AT&T Verizon Verizon T-Mobile T-Mobile

(Current Device)

chao@usp.br



chao@usp.br

link.estadao.com.br/noticias/inovacao,samsung-pode-lancar-celular-com-tela-dobravel-em-2017,1
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Samsung pode lancar celular
com tela dobravelem 2017

De acordo com a 'Bloomberg’, um dos dispositivos em desenvolvimento
poderia se abrir para ser usado como tablet
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O gue € alta tecnologia e alto custo?
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Apollo 11

NASA engineers
operating IBM
System/360 Model 75
mainframe
computers

iIPhone 6 é
32.600 x mais
rapido

Realiza
120.000.000
instrucOes de
forma mais
rapida

Novembro de 2014




O computador IBM Deep Blue supera o Kasparov - 1977

May 11th, 1997
Computer won world champion of chess
(Deep Blue) (Garry Kasparov) |

11,38 GFLOPS (Giga floating-point
operations per second).

Podia avaliar 200 milhGes de posi¢cées no
tabuleiro de xadrez por segundo.

Abril de 2014 | 142 GFLOPS
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Telemedicina de baixo custo (hoje) — alta performance em 20107?
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Ultrassom portatil

Propedéutica clinica complementada por US?
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Dispositivos baseados em Smartphones




Dispositivos baseados em Smartphones
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Portable smartphone quantitation of prostate specific antigen (PSA) in a fluoropolymer microfluidic device.
Barbosa Al', Gehlot P!, Sidapra K', Edwards AD?, Reis NM?3.

Author information

Abstract

We present a new, power-free and flexible detection system named MCFphone for portable colorimetric and fluorescence quantitative sandwich

immunoassay detection of prostate specific antigen (PSA). The MCFphone is composed by a smartphone integrated with a magnifying lens, a

simple light source and a miniaturised immuncassay platform, the Microcapillary Film (MCF). The excellent transparency and flat geometry of

flueropolymer MCF allowed quantitation of PSA in the range 0.9 to 60 ng/ml with<7% precision in 13 min using enzymatic amplification and a

chromogenic substrate. The lower limit of detection was further improved from 0.4 to 0.08 ng/ml in whole blood samples with the use of a

flusrescence substrate. The MCFphone has shown capable of performing rapid (13 to 22 min total assay time) colorimetric quantitative and highly

sensitive fluorescence tests with good % Recovery, which represents a major step in the integration of a new generation of inexpensive and

portable microfluidic devices with commercial immunoassay reagents and off-the-shelf smartphone technology.

Copyright © 2015 The Authors. Publis (i) (i)
Sample strip  Reference

2 mgiml Strip
DAP  0.5mg/ml DAP
——
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Roupas inteligentes

Jogy » Enginesring » 28, 2015

Body motion energy harvester may power medical

January 28, 2015

Heasuememo the device impleme ntedln /ea(ableform here, five of the structures connected in parallel cope with the full range of
st ey ikt Draf WVamna

nanotubos de ouro banhados em gel eletrolltlco perde somente 5% de

sua capacidade total apos mais de 200 mil ciclos de recarga.
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MEDICAL GADGET OF THE WEEK: THE OTO PRO SMARTPHONE
OTOSCOPE

POSTED ON

In the US. ear infections are one of the most common reasons for children in visiting paediatricians. In fact. as high as 90% of
children tend to have ear infections before they turn seven. Not just children. even adults face ear pain and ear-related

disorders. and that number is as high as 20 million doctor visits every year.

Recognizing this field as ripe for innovation. CellScope developed the Oto device. which is the world’s first smartphone-

enabled otoscope for both doctors and the general public

WHATIT IS

The Oto comes in 2
variants. the Oto HOME™
for the general public and
the Oto PRO™ for

clinicians

The Oto HOME is
primarily targeted towards
parents of young children

When parents suspect their

chao@usp.br



Telepresenca em medicina

chao@usp.br



Bot - Telepresence robot you control remotely online Buy RambleBot

Standard telepresence bot only $199

» Tough rubber tracks work outside and insic
. 3 cell 12volt 24 - 48hr rechargable lipo bati
. 180° vertical vision, up and down

- Solid metal shoulder platform on left and ri
- AC recharging adapter

* MARCA: IEK
* MODELO: PADBOT
* DISPONIBILIDADE: EM ESTOQUE

5.998.00

R¢
R

Kubi Telepresence Robot
$499.00

Kubi makes video calls easier and more engaging by turning
tablets into web controlled telepresence robots that pan and
tilt, letting you interact with people face to face.

Kubi has many uses in PadBot v.2
business — from home ¢ "Easily drop-in on your office, co-workers, or family on demand!"

i ‘ receptionists. Kubi worl
d — Or use ours.

ADD TO CAR

ADD TO CART |
Price: $797.00 Are you inFerestefJ in a getting a simple
rebate while helping other people? /Fi'
FREE Shipping Worldwide! Robot Review Rebate: $75 Lsﬁr-—‘\,%

chao@usp.br



G impressora cube - Pesquic X { B} Google Tradutor . As Ultimas Noticias do Diz X §

€& - X Mt [) www.estadao.com.br =

i Apps [7 EFAP - Game Bomb.. [y Google Translate 7~ Portal FFM U5R Sistemas USP KT intranet.phcnetusp... $f) 3ders.org - video Pr.. W Laboratérios de Inv... » [ Outros favoritos

Classificados ASSINE O Q 2

e
& - & 2 Acervo PME JornaldoCarro paladar link Radio Eldorado Radio Estaddo @ @o o ANUNCIE ESTADAO Buscsr

4 . - O AS
ESTADAO POLITICA + ECONOMIA + INTERNACIONAL + ESPORTES + SAOPAULO + CULTURA + MAIS +| SERVICOS + B Seen

encarecer ida ao exterior

White-Ponte x Guarany-
Black

NATALIA CACIOLI

Setor de turismo passou a ser tributado em 25%, mas

negocia uma reducédo da a”quota para 6% G impressora cube - Pesqui= % ' By Google Tradutor £ Editoras apostam em 'Net' X W §

€ - C i |[3 economia.estadao.com.br/noticias/geral editoras-apostam-em-netflix-didatico, 1825046

2% Apps [ EFAP - Game Bomb... hr Google Translate % Portal FFM LSF Sistemas USP HZ intranet.phcnetusp.... m 3ders.org -\

== < comnmise

o4 X
; - & 2 Acervo PME JornaldoCarro paladar link Radio Eldorado Radio Estaddo 0 @o o

i ESTADAO POLITICA + | ECOMOMIA + INTERMACIONAL + ESPORTES + SAOPAULO

ULTIMAS BROADCAST | FATOSRELEVANTES = GOVERNANGA ~ NEGOCIOS = SEUIMOVEL — SUA CARREI

A corrida das empresas
pela sala de aula do futuro

MARINA GAZZONI Outros p!

Escolas e universidades testam uso de tablets, games
e oculos de realidade virtual no processo de ensino

Espoi

Editoras apostam em
‘Netflix’ didatico

¥ Para sobreviver, editoras A
apostam em ‘Netflix’ didatico _
24 Janeiro 2018 | 22h 00 - Atuslizado:24 Janeiro 2016 | 20h 58

Empresas agora digitalizam livros escolares e (
tentam vender n cervicn nara as ascolas
patrocinado.estadao.com.br

Empresas digitalizam livros escolares e tentam vender o servico
para as escolas, com material complementar e atualizagéo periddica

A demanda dos grupos de educacio por conteiido virmal tem obrigado as editoras

de livros didaticos a repensar sen modelo de negéeios. Para sobreviver, elas

® O -0-©-0r-9

precisam adaptar os livros impressos para contetido digital. Mais do que um e-

bock, elas sio cobradas para desenvolver materiais interativos e abastecer
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Votador de pergunta
recorrente, transmissao
online, chat e pesquisa web.
Usando Lab. de Informatica

AU Encontm USPESCOLA Gl Duvvsas mals wtaias 113 15,94 g
Duvidas mais votadas - Dia 15 de Julho

Votador de duvidas: Aula Presencial do Futuro - 15/07/2015

Sala de aula do Futuro

Novo modelo de aula presencial interativa
propode a reducao em 50% das aulas
expositivas

Desenvolvida pela Disciplina de Telemedicina do Departamento
de Patologia da Faculdade de Medicina da USP,

a Aula Presencial Interativa Conectada foi aplicada em aulas
dos cursos de pds-graduacéo e de cultura e extensao

O uso de recursos de transmissao online, interacé@o entre os
participantes e votacao de duvidas recorrentes,
concomitantemente a explanacéo do professor, aumenta a

digital fm usp.be

E agpe [ AP GameSomb.. B Google Trangsse " Portal M [ SstemacUSP B ireranetphenetusp.. ) Sderong - video P

° Encontro - quarta-feira - parte 01
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www.homemvirtual.org.br
Homem Virtual

E a arte de se comunicar usando 0s
recursos da computacéo grafica 3D.
Aprendizado de assuntos complexos de
uma forma simples e dinamica.
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Locomocao

Musgalotesquelético,
- que se'contrai'de forma voluntaria

das pemas, bracos, fronco,
Pescoco, entre outros.
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Drenagem
Toracica

Toracica

chao@usp.br


../../_Homem Virtual/_HV Sequencias com Marca/ATLS - Intubacao - Drenagem - Puncao/BlocoJ_drenagem_toracica.mp4
../../_Homem Virtual/_HV Sequencias com Marca/ATLS - Intubacao - Drenagem - Puncao/BlocoJ_drenagem_toracica.mp4
../../_Homem Virtual/_HV Sequencias com Marca/ATLS - Intubacao - Drenagem - Puncao/BlocoJ_puncao_toracica.mp4
../../_Homem Virtual/_HV Sequencias com Marca/ATLS - Intubacao - Drenagem - Puncao/BlocoJ_puncao_toracica.mp4

WWWw.projetohomemvirtual.org.br

Inovalab em Saude e Midias Interativas 3D

- Sistema de computacéo grafica 3D
- Impressoras 3D - filamento de plastico e resina fotossensivel
- Realidade aumentada

Realidade aumentada
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Sao Paulo

Orgaos em 3D
revolucionam curso de
Medicina
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sexta-feira, 6 de novembro de 2015 [

Medicina da USP inova no
ensino com orgaos em 3D

om o coragio em maos, é possivel
observar valvulas, artérias e ventri-
culos cardiacos em detalhes, sob
varios angulos, e ainda perceber
como estdo relacionados anatomi-
camente. O 6rgio de resina com
forma e caracteristicas fiéis ao real é
produzido em uma impressora 3D e
vem sendo utilizado hi um ano e
meio em aulas da Faculdade de
Medicina da Universidade de Sio
Paulo (FMUSP), assim como outras

rsexta—feira, 6 de novembro de 2015

Diario Oficial Poder Executivo - Secéo |
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do corpo humano, em
tamanhos variados.

Técnica desenvolvida no
setor de Telemedicina da
universidade estd em uso
edisponivel a unidades
de ensino e demais
instituicoes interessadas

“Com eles, pode-se ensinar
muito mais do que se imagina’,
avalia o chefe da disciplina de
Telemedicina do Departamento de
Patologia da faculdade, Chao Wen.
Foi exatamente essa ideia que o
motivou a adotar a nova tecnolo-
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Producéao de Proteses sob medida para Cirurgia de Cranioplastia
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G1 - Jovem cria produtos ortopédicos...

Visitar pagina Visualizar imagem

Visualizar
mais

quinta-feira, 21 de abril de 2016

A revolucao que a impressao 3D podera causar na industria
farmacéutica

As impressoras 3D ainda ndo fazem parte da vida cotidiana da maioria da populacao,
mas tudo indica que a tecnologia nao somente veio para ficar, como transformara
dramaticamente diversos segmentos da industria e até mesmo do comércio em um
futuro préximo. E a industria farmacéutica, bem como o setor de biotecnologia, serao
profundamente impactados — para melhor.

.ii, 4




kd MobileODT diagnoses cervical cancer with a smartphone
and a 3D printed case

Nov 1, 2015 | By Alec

r

chao@usp.br



Bioimpressoras 3D —
Células Estaminais
e Polimeros




Impressoras 4D podem se tornar um...

Visitar pagina Visualizar imagem

Visualizar
mais

A impressao 4D pode ser definida como 0 uso combin
impressao 3D em conjunto com a mudanca de forma,

Com sua propria vers

explorando a fabric
membranas de silicone tubular sem costura com atuad
(DEA), uma forma de polimeros eletroativos que induz

http://3dgraf.com.br/artigos/artigos/impressao-3d/medicina-dental/item/34-equipe-do-reino-unido-experimenta-com-impressao-
chao@usp.br 4d-de-musculos-artificiais
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= Capacetes que pensam
Chegam ao mercado aparelhos que usam impulsos do c€rebro para comandai

videogames e interagir no mundo virtual

Luciana Sgarbi

chao@usp.br

\

Modelo “Crave” da Emotiv Systems

Conexao do Cérebro Com Memérias ...

gina

Visualizar imagem




Uso de Biosensores

gia disruptiva — V| me Disrupgdo - Dicionanio O XY & videoconferencia rabotice xf 2= telemedicine using biose K(ﬂr Google Tradutor

XY 5 telerehabilitation stroke - X m

& | [O www.ncbinlm.nih.gov/pubmed/?term=telemedicine+using+biosensors

EFAP - Game Bombe' [ Google Translate 7 Portal FFM  U=F Sistemas USP KT intranstphenetuspb  §l) 3ders.org - video Pro. ® Meonatal ) Neonatal estatistica | 1) Neonatal - Estatistica »

& NCBI  Resources (¥ How To [

Sign in to NCBI

P"bme%w PubMed v |telemedicine using biosensors

US Natfional Library of Medicine
National Institvies of Health

Article types
Clinical Trial
Review
Customize ..

Text availability
Abstract

Free full text
Full text

PubMed Commons
Reader comments
Trending articles

Publication dates
5 years

10 years

Custom range...

Species
Humans
Cther Animals

Clear all

Show additional filters

chao@usp.br

Items: 1 to 20 of 70

=
3

Create RSS  Create alert  Advanced

Format: Summary = Sort by: Most Recent = Send to~

Search results

Wearable Devices and Biosensing: Future Frontiers.

Chai PR.

J Med Toxicol. 2016 Jun 25. [Epub ahead of print] No abstract available.
PMID: 27352082

Similar articles

Remote Patient Monitoring via Mon-Invasive Digital Technologies: A Systematic Review.
Vegesna A, Tran M, Angelaccio M, Arcona 5.
Telemed J E Health. 2016 Apr 26. [Epub ahead of print]

PMID: 27116181
Similar articles

Portable smartphone guantitation of prostate specific antigen (PSA) in a fluoropolymer microfluidic
device.

Barbosa Al, Gehlot P, Sidapra K, Edwards AD, Reis NM.

Biosens Bioelectron. 2015 Aug 15;70:5-14. doi: 10.1016/.bios.2015.03.006. Epub 2015 Mar 5.

PMID: 25775968  Free Article

Similar articles

Detection of protein biomarker using a blood glucose meter.
Lan T, Xiang Y, Lu Y.
Methods Mol Biol. 2015;1256:99-109. doi: 10.1007/973-1-4939-2172-0_7.

Page of4 MNext= Last==

4
(&

Help
Filters: Manage Filters
Find related data =
Database: | Select v
Search details =
("telemedicine”[MeSH Terms] OR -

"telemedicine"[&ll Fields]) AND
("biosensing techniques™[MeSH Terms]
OR ("biocsensing”[All Fields] AND

4

"techniques™[All Fields]) OR P

| Search | See more..

Recent Activity

Q
Q
B

-

Turn Off Clear

telemedicine using biosensors (70}
Pubhed

low cost mobile health (1021)
Pubhed

Home telemonitoring for chronic disease
management: an economic assessmePubled

Telehomecare Reduces ER Use and
Hospitalizations at William Osler Heal Pubhed



1. Googles Smart Lens

A smart contact lens measuring the
glucose amount in tears was recently
brought out by Google as wearable
biosensors, the same company that
brought out Google Glass and Google
Driverless Car. It consists of a small
glucose sensor and a wireless chip. Built
into the lens and between two layers of
the lens material, the glucose sensor
and wireless chip is embedded. The aim
of this WBS is to help diabetic patients. A

small pin size hole in the lens allows the tear fluid to go into the sensor to measure blood sugar levels.
Electronics lie outside the pupil and iris hence there is no damage to the eye.

lenses capable of monitoring blood sugar noninvasively. In a stroke of reductionis
permitted by new materials and technologic progress, the people at Palo Alto fit a
capacitor, an antenna, a controller and a biosensor in the thickness of a contact ler
(Figure 2, upper panel).

Top Len
Antenna
Capacitc
ISt ) Controli
Sensor

Bottom |
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Patients’ Week 2011: Biosensors as a source of patient

insights

By Davis Walp on Sep 23, 2011




Healthpatch Biosensor has made the wearable technology one of the important routes to mobile health.
HealthPatch, as wearable biosensors has the ability to monitor chronic diseases. Biometric data and any
disease sign is wirelessly sent and are monitored by
doctors and patients via Bluetooth. HealthPatch,
developed by Vital Connect, is now under review, but
has been brought out in Canada and Europe. In
Healthpatch, the sensor is fitted to a disposable and
adhesive patch. This patch is designed such that it is

suitable to be placed on the chest. The sensor here has i with New Product Launch at
the ability to gather biometric datas like Pulmonary i the 2016 HIMSS Conference &
(sleep duration, Respiratory rate, , sleep quality ,sleep : Exhibition

actigraph/sub-posture), Neurologic( Gait analysis, fall

detection/severity), Cardiovascular (heart rate variability, heart rate, Single-lead ECG, contextual heart

rate), and Other(step count, posture, Temperature ,summarized activity, energy expenditure, stress). J

8. Ring Sensor

.R\ng Sensor is a pulse oximetry sensor which allows maonitoring
PrACOsOr heart rate and oxygen saturation. The device is shaped like a ring

Stotodicdos : and it can be worn for lang periods of time. Red LED, Infra-red
A LED and a photodiode are embedded in the ring. The whole process

is scheduled and controlled by a single processor. Transmitted

waves are sent through a digital wireless communication link

which when received are analyzed by a home

computer. Technology of pulse oximetry is built into the computer

for monitoring the patient's pulses and blood oxygen saturation.

Now ring sensor is also used for

differentdiy electronic projects. The ring sensor can be warn all

the times. Due to this, continuous health manitoring is possible.
The heartbeat pulses shown are noise free and hence this wearable biosensor is really good

chao@usp.br



7. Wearable Biosensors tattoos monitor sweat to track weight
]

Laboratory for Nanobioelectronics by Professor
Joe Wang has developed simple, sensitive and
fairground wWBS tattoos that help us to metabolite
levels in sweat and monitor electrolytes. To access
the biological health of the wearer, these wearable
biosensors have been integrated with
electrochemical sensors which help in monitoring
lactate levels and pH in the sweat. The biosensor
tattoos can be directly applied on skin or clothing.
Researchers say that, higher the amount of
electrolytes, ammonia and sodium in sweat,

higher is the person’s physical activity. This technology is good for people who need to know their weight

and daily levels of physical activity.

® 1 comments posta comment
3 - EEENER 2 64 o

New biosensors and bioelectronics systems work with

On |y N smartphones and wearables. How are you designing with . -
these sensors and where can we find the best information Be Chea per and Easier to Make
about them? ept. 29, 2015
St"a_ﬁ" 10 The future of healthcare may be glimpsed at the edges of
L z M Email Ei Facebook B Twitter [ Linkedin R Google+ *** More

wearable and sensor technology.

ALTERA

now part of Intel
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Piloto de caca criado por inteligéncia
artificial vence humano em combate

simulado =

Chris Baranivk - Technology reporter  25/06/2016  08h44

noonE - -

Um sistema de pilotagem de cagas criado por inteligéncia artificial derrotou dois

jatos em uma simulagao de combate.

O piloto, batizado de Alpha, usou quatro jatos virtuais para defender uma @rea de
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