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• “Mobile PC” 

• Storage 

• Database 

• Connectivity 

• Apps



Gesundheits Apps
iPhone health application market to grow by 44% to 13,000 apps in 2012



Phones

DEMO…



Mobile Workstation



Wareables

11.11.2015 
Cook: Apple Watch wird sich nicht zu medizinischem Gerät entwickeln…



“Nostalgie” Sensoren

Frühe Anwendungen: Herzschrittmacher und Cochlea-Implant



EKG | RR
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Early Mobile Sensors

iBGStar Hemoglobe  SpiroSmart

StethoCloud
Near Eye Tool for Refractory Assessment (NETRA)

Remotoscope



    HealthKit



What’s next?



Wearable Biosensors
Automated recording of continuous ocular dimensional changes 
Soft disposable silicone contact lens 

Embeded micro-sensor captures spontaneous circumferential 

changes at the corneoscleral area 

wirelessly transmission from the contact lens 

Adhesive Antenna placed around the eye 

Portable recorder



            Contact Lens

• 16 January 2014 
• constantly measuring glucose levels in tears

https://en.wikipedia.org/wiki/Tears


Wafer-scale, flexible thin-film electronics

• ETH Zurich 
• maximum thickness of 0.001 mm (1 micron), 50 times 

thinner than a human hair.



Implantable Sensors
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predetermined or randomly, in accordance with the application. This vision can only be achieved 
through a broad communication standard for wireless telemetry link. Standard hardware and software 
architecture can support compatible devices, which are expected to significantly affect next generation 
of healthcare systems. Some of these devices can then be integrated into the wireless body area 
network, providing new opportunities for technology to monitor the health status [68]. 

There are a large number of researches which deal with implantable body sensor networks such  
as [69,70]. One of the prominent applications of implantable sensor networks in healthcare is that 
IWBAN can help blind people [19] to improve their vision. Patients with no vision or visually 
impaired can see at a reasonable level by using retina prosthesis chips implanted within a human eye, 
as shown in Figure 7. 

Figure 7. Implantable artificial retina for blind people. 

 

4.4. New Sensors Generations for BASNs 

In bio-monitoring, the „„physical world‟‟ which should be monitored is a living body. Thus, the 
sensor nodes should be placed in close proximity of the body of topic or implanted into the body, and 
they constitute a body-area network. The evolution of sensor nodes for bio-monitoring is driven by the 
“disappearance” requirement, and it leverages all technology options available, from the ever-shrinking 
standard microelectronic technology, to the emerging microfabrication processes allowing the integration 
of heterogeneous devices onto a small physical volume. As a result, we can clearly see a direction of 
rapid evolution as in [71]. In the next we will overview four new sensor generations for BASNs. 

4.4.1. Obtrusive Devices 

These devices are constantly perceived the target topic, because of their size and weight is great 
enough to be a source of discomfort. Nevertheless, they are portable and they can communicate with 
other nodes or data collection gateways. The current commercial sensors are obtrusive: examples 
include the cause electro-cardiographs and tracking systems of the body on the basis of a wearable 
cameras and a marker. Obtrusiveness is dictated mainly because of two key issues: the high power 
dissipation, which requires a large battery and/or a short period of time between recharges and 
cumbersome sensory interface. 

Darwish et al. Sensors 2011, 11, 5561-5595 | Biomaterials 29:3393-3399
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Abstract: Wireless sensor network (WSN) technologies are considered one of the key research areas in computer science and the healthcare application industries for improving the quality of life. The purpose of this paper is to provide a snapshot of current developments and future direction of research on wearable and implantable body area network systems for continuous monitoring of patients. This paper explains the important role of body sensor networks in medicine to minimize the need for caregivers and help the chronically ill and elderly people live an independent life, besides providing people with quality care. The paper provides several examples of state of the art technology together with the design considerations like unobtrusiveness, scalability, energy efficiency, security and also provides a comprehensive analysis of the various benefits and drawbacks of these systems. Although offering significant benefits, the field of wearable and implantable body sensor networks still faces major challenges and open research problems which are investigated and covered, along with some proposed solutions, in this paper. 
Keywords: wireless sensor networks; body area networks; wearable sensors; implantable sensors; healthcare applications; biosensors; nanotechnology; privacy; security  
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Georgia Tech Wearable Motherboard (GTWM)



Network of Biosensors
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include the Lifeshirt, developed by Vivo metrics, the body monitoring system developed by Body 
Media and the Nike-Apple iPod Sports kit [55]. 

While the growing success of sensors that monitor the physical properties, relatively little has been 
done in the field of wearable chemical sensors that can be used for real-time daily monitoring of bodily 
fluids such as tears, sweat [56], urine and blood. Although some achievements, such as the 
development of the Glucowatch and other wearable systems for monitoring glucose levels in diabetics, 
the widespread use of chemical sensors has been complicated by several factors that are difficult to 
overcome. These include sample collection and delivery, sensor calibration, wearability and security 
issues [32,55]. 

WWBANs are a key part of a multi-stages or multi-layered system of telemedicine as shown in 
Figure 4. The architecture includes the first stage to cover the number of wireless nodes of medical 
sensor that are integrated into WWBANs. Each sensor node sense, sample, and process one or more 
physiological signals. For example, an electrocardiogram sensor can be used to monitor heart activity, 
an electromyogram sensor for monitoring muscle activity, an electroencephalogram sensor for 
monitoring brain electrical activity, a blood pressure sensor for monitoring blood pressure, a tilt sensor 
for monitoring trunk position, and a breathing sensor for monitoring respiration; and motion sensors 
can be used to discriminate the user‟s status and to estimate her or his level of activity. 

Figure 4. Typical WWBAN architecture. 

 
 

The second stage includes the personal server application that runs on a personal digital assistant, 
cell phone or home personal computer. The personal server is responsible for a number of targets, 
providing an interface for wireless medical sensors, users and the medical server. The interface to the 
WWBAN includes network configuration and management features. The network configuration 
includes the objectives: a sensor node registration (type and number of sensors), initialization (e.g., to 

Darwish et al. Sensors 2011, 11, 5561-5595 



Bio-Eletronics the Next Frontier

Moore’s Law



MEMS
Micro-Electro-Mechanical Systems



Sensor with Wireless Transmission

 Sample



Microchip for DNA Extraction



DNA Amplification



Organ on a Chip 

ImmunsystemParenchym

… auch Haut möglich



Drug Delivery & Release

Philips iPill

• Electronic Pills | Diagnostic - Treatment 

• Camera 

• pH-Sensor 

• Temperature Sensor 

• Fluid Pump -> Drug delivery 

• Microprocessor 

• Wireless Transceiver 

• Battery



How far is the Future?

$10 million USD for first medical Tricorder (Qualcomm)



ResearchKit

“Numbers are everything. The more people who 
contribute their data, the bigger the numbers, the truer 

the representation of a population, and the more 
powerful the results. A research platform that allows 
large amounts of data to be collected and shared — 

that can only be a positive thing for medical research.” 
Dr. Eduardo Sanchez, American Heart Association





Asthma Health 
Mount Sinai, Weill Cornell Medical College, and LifeMap

MyHeart Counts 
Stanford Medicine and University of Oxford

Share the Journey 
Dana-Farber Cancer Institute, UCLA Fielding School of Public Health, 
Penn Medicine, and Sage Bionetworks

GlucoSuccess 
Massachusetts General Hospital

mPower 
University of Rochester and Sage Bionetworks



MyHeart Counts



Sie können ihr Smartphone nicht als behandelnden Arzt aufführen.



Dr. Smartphone

Bitte entschuldigen sie, aber der Doktor stellt keine Diagnosen mehr.



Big Data
Big Data bezeichnet Datenmengen, die zu groß oder zu 
komplex sind oder sich zu schnell ändern, um sie mit 
händischen und klassischen Methoden der Datenverarbeitung 
auszuwerten.

	 •	 Big data ecosystem 
	 •	 Data-Mining 
	 •	 Data-Warehouse 
	 •	 unstrukturierte Daten 
	 •	 Internet of Things 
	 •	 Filterblase 
	 •	 Data Science

https://de.wikipedia.org/wiki/Daten
https://de.wikipedia.org/wiki/Datenverarbeitung


Internet of Things



“Things”





Internet Installed Devices



Benefit & Risk



Voraussage hilfreich



Voraussage fraglich





Eigentümer







Individualized Medizine
• possible through big data entry and analysis (paradox?) 

• Big data not available yet on global health and disease 

• Neuronale Netzwerke 

• Deep learning 

• Global health



Data Creation
• Beginning of time to 2003 → 5 Milliarden GB = 5 EB 

• DVD Movie = 1GB 

• 1 Milliarde DVDs = Fussballstadium voll mit DVDs 

• 2011 5 EB every 2 days 

• 2013 5 EB every 10 Minutes

EB = Exabytes = 1018 = Trillion 
ZB = Zettabytes = 1021 = Trilliarde



Data Creation





Strategie eHealth Schweiz
• Von Bund und Kantonen gemeinsam erarbeitet 

• 27. Juni 2007 vom Bundesrat verabschiedet 

• Ziele in der am 23. Januar 2013 verabschiedeten 
Strategie „Gesundheit 2020“ festgeschrieben 
- elektronisches Patientendossier (EPDG) auf nationaler Ebene 

Gesetzesentwurf am 29. Mai 2013 ans Parlament überwiesen 

- Vernetzung der Akteure im Gesundheitswesen (30 mio sFr) 
Arztpraxen, Apotheken, Spitälern und  Spitexorganisationen



Danke


