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1. Introduction 

The aim of this deliverable is to provide an Initial specification of Biosticker sensors, materials, safety 

and compatibility.  This includes as well description of the Biosignals that should be integrated in the 

biostickers, the designed architecture for implementation of them, and selection of sensors and mate-

rials that will integrate the Biosticker. 

The document is structured as follows. In Section 2 the vital signals chosen to be measures and why 

there were chosen is reported. Then, Section 3 presents the biosticker architecture in development. 

Finally, in Section 3 the materials that are going to be used to contact with the skin are discussed.  
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2. Vital Signals 

The vital signs chosen to be measured by the weara-

ble device proposed in this project were chosen 

based on the user requirements from the answers of 

a survey given to medical staff from CHUC. Due to 

the pandemic situation, the medical staff was very 

hard to reach so we only have answers from eight 

health professionals, of which five are doctors and 

three are nurses. The first question of the survey was 

about what is measured and the frequency the meas-

urements are taken in a patients during a post-

op/hospital stay. All seven responded that the vitals 

to be measured are heart rate, blood pressure, respi-

ration rate, temperature and Sp02. The majority (3 

doctors and 3 nurses) answered that all these vitals 

should be measured at least three times a day (every 

8h) – Figure 1. Currently, for each one of these 

measurements a different device is needed, some of 

them very bulky. The proposed device should have 

the goal of combining all the sensors into a single 

wearable device, fully wireless and with Bluetooth 

connection to automatically register the vital signals. 

In fact, one of the main complaints about the current 

practice that was pointed out in the survey was that 

the measurement results should be manually entered 

and that there were many wires involved – Figure 2. 
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Figure 1 - Distribution chart of the received answers 

relative to the frequency that the vital signs are meas-

ured in a patients’s post-op/hospital stay. 

37%

12%13%

25%

13%

Main disadvantages, in the way 
information of vital signs is shown 

in current5 devices

Do not import results directly to the registers

Slow and need too many wires

None

Other

No answer

Figure 2 - Distribution chart of the received answers 

relative to the main disadvantages of current practice of 

acquisition of vital signs currently. 
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Which Vital Signs? 

Based on the afore mentioned survey, and internal discussion of technical possibilities, we decided 

to include the following sensors: 

• Heart rate showing an ECG wave 

• Body Temperature  

• Respiration rate 

• SpO2  

• Motion 

Although Motion was not among the requirement, we decided to include this feature due to the fact 

that it doesn’t add to the complexity of the system in terms of hardware development but may be 

useful for future implementations. 

On another note, despite the interest on continuous measurement of the blood pressure, currently 

wearable technologies for measurement of blood pressure are in their infancy, and therefore we de-

cided not to include this sensor, as the development time, and possible failure could potentially lead 

to the failure of the project. The blood pressured is currently either measured via an intravenous cath-

eter or an inflating sleeve with monitor, and there was no way found to measure this value with high 

reliability apart from these two options. Therefore, this measurement will be the only one not inte-

grated in the proposed device. 
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3. Design Architecture 

The design architecture will be divided in two parts: a wearable belt or a wearable patch with the 

printed skin-interfacing sensors, and the central box. The wearable belt/patch will combine 2 elec-

trodes for ECG and heart rate acquisition, with the possibility to add a third electrodes if needed. The 

temperature sensor is also included in the wearable in a location near the underarm for obtaining 

accurate results and a fully printed respiration sensor. We decided to develop in parallel a belt version, 

and a patch version, and evaluate the suitability of each of the solutions during the progress of the 

project. The central box will receive and process the signals from all the sensors in the belt/patch, it 

contains a main PCB for data acquisition, filtering, amplification, processing, and communication 

and is directly connected to the patch/belt and a battery. The schematics representation for the devel-

oped wearable is depicted on Figure 3.  

 

Figure 3 - Schematics for the wearable belt proposed, with a main box with the changeable battery and PCB and the belt 

containing the acquisition sensors. 

 

 

Regarding the saturation of oxygen, as measurement of SpO2 on the chest is not very reliable, this 

measurement will be made through a commercial finger/ear mounted pulse oximetry with Bluetooth 

communication.
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4. Materials, Biocompatibility 

In this section, we decided to follow two parallel tracks: 

• A low risk track to make sure that devices can be used on the patients. 

• A Higher risk track, which involves development of new materials. 

 

For the low risk track, independent from using the patch or the belt, only medically certified materials 

will be used, whenever a contact with the skin is necessary. We have selected some of these materials 

that include 3M™ Tegaderm™, a certified medical patch that is already in use for wound dressing. 

The electrodes are an adhesive hydrogel from Axeelgaard Manufacturing Co.,Ltd, an ISO 13485 and 

CE certified business. The specific hydrogel used is a Amgel Hydrogel AG625, it is composed by 

three layers, the skin layer gel formula, a scrim internal layer for structural support and a third tie-

layer gel formula which adheres to multiple substrates. 

In parallel, we are performing a research on a novel hydrogel electrodes with improved adhesion and 

the ability to biodegrade. These hydrogels should be as well soft, and conductive, and non-drying. In 

addition, these hydrogels should be fully biocompatible. Starch with different molecular weights was 

plasticized using glycerol and water to afford hydrogels with the suitable mechanical properties. We 

intend these hydrogels both for over-the skin bioelectronics devices and as well the next generation 

of implantable patches. Tasks include synthesis, electromechanical characterization, and validation 

of the signal acquisition with these electrodes, and most importantly biocompatibility test with vari-

ous cell cultures.  

Also other non conductive, biocompatible, and biodegradable polymers that can serve as a substrate 

for printed patches will be investigated. These polymers should not be conductive, but should be 

suitable for the next generation of implantable devices. 
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5. Conclusion 

The sensors that will be integrated in the biosticker (patch/belt) are defined and as well the architec-

ture is also defined and currently under development. Multiple prototypes are already developed and 

are under the validation. For the first clinical pilot, we decided to use only certified materials for skin-

contact.  
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