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1. Introduction 

The aim of this deliverable is to provide a Initial specification of the requirements for energy harvesting and 

transmission in hospital environment, as well as what will be used in the proposed biosticker to supply energy 

in the first clinical trials and the developments that will occur in parallel for the printed batteries. The document 

is structured as follows. Section 2 will focus on the standards for wireless data communciations allowed in 

hospital, more specifically the Bluetooth, wifi and RFID. In section 3 - Benchmark for Batteries and harvesting, 

firstly some examples of wireless medical devices will be described and how energy is supplied in these cases. 

Then the requirements for the usage of the biosticker in the hospital, regarding the energy autonomy will be 

addressed, and we proposed to fullfill these requirements. 
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2. Standards for Wireless Data Communciations allowed in Hospital 

In recent years, there has been an explosive growth in medical devices that use wireless technologies, some of 

these devices can be implanted and some can be worn on the body, to control bodily functions and to measure 

an array of physiological parameters.  

Many wireless medical devices communicate with nearby receivers that are connected to the Internet, thus al-

lowing patients to no longer need to be tethered to one spot by a tangle of cables. creating a safer workplace for 

medical professionals and a more comfortable environment for the patient, with a reduced risk of infection. 

Wireless monitoring permits patients to thrive outside medical environments, reducing health care costs and 

enabling physicians to obtain vital information on a real-time basis. 

In practice, the most significant improvements in healthcare are the ones that tackle the efficiency and effec-

tiveness of the healthcare system. Budget cuts and a growing population continue to constrain healthcare costs. 

Being able to provide healthcare coverage to everyone is a challenge that hospitals are looking to solve. 

In the european union, all medical devices capable of radio frequency communication, must demostrate com-

pliance with the Radio Equipment Directive (RED) [1]. The RED has the following essential requirements: 

• Article 3.1a - Health and Safety 

• Article 3.1b - Electromagnetic Compatibility (EMC) 

• Article 3.2 - Radio Spectrun (efficient and effective use) 

• Article 3.3 - Special circumstances 

All medical electric equipment and medical electrical systems need to follow the EN 60601-1 standards pub-

lished by the International Electrotechnical Commission. 

 

Bluetooth 

In a medical publication in the Journal of Diabetes Science and Technology[2], Alf Helge Omre presents 

Bluetooth Low Energy as an ideal wireless communication technology for medical use and is the first wireless 

communication technology that meets requirements such as interoperability, low-power operation, customized 

software optimized for medical applications and transmitting data in a format requested by medical authorities, 

compatibility and finally secure and confidential transmission of data. 

In order to meet the increasing demand for wireless connectivity between small devices, Bluetooth 4.0 was 

introduced to the market with a new category of Bluetooth: Bluetooth Low Energy (BLE). Geared towards 

applications requiring low power consumption, BLE returns to a lower data throughput of 1Mbps using the 

GFSK modulation scheme. This makes it ideal for IoT applications only need to send small bits of data period-

ically. With the focus on keeping energy demands low, Bluetooth Low Energy makes many coin-cell battery-

operated IoT applications feasible.  

The most recent version of the Bluetooth protocol, Bluetooth 5, is an improvement upon the previous BLE 

standards. It is still geared towards low powered applications, but improves upon BLE’s data rate and range. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2864182/
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Unlike version 4.0, Bluetooth 5 offers four different data rates to accommodate a variety of transmission ranges: 

2Mbps, 1Mbps, 500kbps, 125kbps.  Because an increase in transmission range requires a reduction in data rate, 

the lower data rate of 125kbps was added to support applications that benefit more from improved range. 

 

Wifi 

Today, wireless networking and radio- based wireless networks are exclusively used in hospitals to transmit 

wirelessly information. Generally, a hospital contains number of communication devices where the electronic 

health records, real-time sensor data and other important information flows among those. Radio communica-

tions is a well-developed technology, flexible, inexpensive and widely standardized. 

Hospital communication systems must enable prioritization of data transmissions, i.e., critical data must be 

always transmitted using the required data rate, reliability and latency. In medical communication systems, 

security is highly important from many perspectives, due to nature of the data content. The data stream must be 

dependable against any unintentional or intentional interference. From the patients privacy point of view, it must 

safe from any information leakage to quarters to whom the data is not intended to be distributed. From the safety 

point of view, the communication must not induce excessive electromagnetic radiation to the human tissues, 

measured by the specific absorption rate (SAR), listed in Table 1.  

Table 1. Maximum permissible exposure for humans to radio frequency electromagnetic fields. IEEE[3] 

RFID 

RFID is an automatic identification method, relying on storing and remotely retrieving data using devices called 

RFID tags or transponders. A RFID tag is an object that can be applied to or incorporated into a product, animal, 

or person for the purpose of identification using radio waves. Some tags can be read from several metres away 

and beyond the line of sight of the reader. An RFID system consists of a transponder, a reader, a database and 

a software programme for processing the data collected. The application of RFID technology in healthcare has 
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been showing great potential to improve patient safety, reduce medical errors, save costs and overall contribute 

to the quality of care delivered to patients. 

3. Benchmark for Batteries and harvesting  

The final idea for the proposed biosticker is to have a fully printed battery and also fully printed harvesting 

anthenas, however these batteries and athenas are still under development and testing and so different solutions 

have to be implemented for the clinical trials. 

Similar werable health devices in the market a lot of times use coin cell batteries – which depending on the 

device demand will have different durabilities, but are a reliable energy source and ar easy to replace.For ex-

ample, Movesense is a sensor able to connect to a chest strap or a wrist band and capable to acquire vital signals 

during movement, such as heart rate, a simple ECG wave or temperature. It uses a Bluetooth Low Energy for 

wireless communication and a replaceable CR2025 coin cell battery.  

It is important that the energy atutonomy of the biosticker developed meet the use requirements from the hospital 

staff responsible for the follow up routines of the patients. Therefore, from the responses to a questionnaire 

given to a few members of CHUC medical staff, we concluded that nurses have to do a check up and register 

the vital signs at least three times a day – eitgh in eight hours. To 

reduce this workload by implementing a autonomized way to re-

trieve these measurements, it was decided that the battery impl 

mented in the proposed system should be sized so that it would have 

an energy autonomy of 24 hours to 48 hours, depending on the re-

quired data frequency anddata diversity, but no less than 24 hours.  

To achive these autonomy results, commercial batteries will be 

used for the clinical trials. However, in parallel, further investiga-

tion and scientific development on printed Ag-Zinc batteries, 

printed super capacitors and printed energiy harvesting antennas, 

will continue to eventually integrate in the biosticker. 

With the same purpose, of facilitating the work of nurses in this 

aspect, the removal of the battery when discharged and the inserion 

of a new one should be easy and quick with no need to remove the 

sticker or the box. The idea in development is a box with multiple 

parts in wich the outer one is the battery part that can, with a click, 

be easily removed from the patch and a new one is inserted in the 

same spot (Figure 1). Eventually, for the discharged batteries, it will 

be designed a charging station, simple and easy to use by anyone, 

such as common bateries charging devices, so that these batteries 

can be reused. 

A 

B 

C 

Figure 1. A - Monitoring chest band prototype 

with thw box containing the system board, 

without the battery. B - Same chest band with 

box and with the battery connected. C – Patch 

version of the prototype with the box inte-

grated with the battery connected 
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4. Conclusion 

The energy source that will be integrated in the biosticker (patch/belt) for the clinical trials are defined as well 

the as the method for connecting it to the patch/belt. The schematics for a charging station for multiple batteries 

is under development. Multiple prototypes of the box are already developed and are under testing for a few 

asjustmnets.  
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