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_Project Overview 

Å Develop a novel concept to prevent respiratory diseases inside the 

specific working environment of a coating plant.  

 

Å Design and prototype a plurisensorial wearable device with protective 

purpose,  able to detect the air quality and the health conditions of the 

workers.  

 

Å Exploiting technological solutions already/today adopted in medical field 

(i.e wearable monitoring systems for physiological parameters) and 

military one (i.e the electronic nose developed by Nasa)  

 

Å Create a wearable interface for monitoring the workersô health status 

and surrounding environment potential risk sources, giving him/her 

useful real time information and/or alarms; 



_Consortium 

Å Partner 1: Department of Design from Politecnico di Milano 

(Coordinator)  

  

Å Partner 2: Department of Design Engineering from Delft University of 

Technology 

 

Å Partner 3: Comftech S.r.l. 
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Å State of art of the IPD (individual protection devices) used for respiratory 

system and safety solutions applied in working places 
 

_WP2: STATE OF ART 

 

 

 

  

 

 
 



Å Select material systems which can measure respiration in an 

unobtrusive way 
 

_WP3: MATERIAL RESEARCH 

4 materials tested: 

 

Å MedTex130 

Å MedTex180 

Å LessEMF stretch conductive 

fabric 

Å Black carbon rubber chord 

All stretchable and conductive 



Main Findings: 

 

Changes in resistance of conductive textile are not suited for stretch 

measurements 

 

The conductive carbon rubber is too thick (comfort reduction) and too stiff 

(wrinkling and bad stress transfer) 

 

Inductivity does not work well due to too much interference when close to 

the body  

_WP3: MATERIAL RESEARCH 



Selected sensor method: Capacitive sensing 

 

Use capacitive changes between moving conductive rigid tissues 

Working principle: 

- Make structure of two overlapping conductive layers 

     attached to stretchable textile 

- Change in overlap area shows as change in capacity 

 

Search for sensor methods 

_WP3: MATERIAL RESEARCH 



Ą Building of own sensor 

 

1. Non-stretchable conductive electrode fabric with conductive wire 

2. Glued to stretchable non-conductive fabric (polyester/elastane) 

3. Separate from 2nd electrode by non conductive fabric 

Search for sensor methods 

_WP3: MATERIAL RESEARCH 



_WP4: USER SESSION 

Objectives: 

Figure out needs and requirements from the end-users. The aim is to 

understand the people for whom the project will be designed and the 

context in which the system will be used. 

Task 1: Identification of the users  

Task 2:  Analysis Method  

Task 3: Observation W
P

 4
  

Task 4: Interviews 



_WP4: USER SESSION 

Task 2: Analysis Method (Questionnaire)  

 

The questionnaire was framed in four (4) main topics: 

 

1. Working activity and protective equipment 

 

2. Maskôs aesthetic and comfort 

 

3. Safety perception 

 

4. Personal devices 



_WP4: USER SESSION 

Task 3 : Observation 

 

Two typologies of Mask: 

 

 

Disposable: 

Powder Paints   

Reusable (with active carbon filters): 

  Liquid  Paints  



_WP4: USER SESSION 

Task 3 : Observation 

 

ÅThe worker uses the mask in case he needs to paint complex geometry 

that usually generates  a cloud varnish so-called ñoversprayò.  

 

ÅThey use the mask just in very hazardous situation, such as inside big 

components.  

 

ÅThe decision of wearing the mask in based on personal perception 

(when they smell bad odour or see and  feel the overspray).  

 

 



_WP4: USER SESSION 

Task 4 : Interviews 

 

1. Working activity and protective equipment 

 

Å Workers decide by them-selves when to wear the mask. 

  

Å The mask is personal and they use to storage it in a drawer. 

 

Å Maskôs average using hours/day : 1 hour 



_WP4: USER SESSION 

Task 4 : Interviews 

 

2. Maskôs aesthetic and comfort 

 

Å They would like a new mask designed with more attention to the 

wearability, material (breathable) and to the connection to the face.  

ÅSkin irritation 

ÅSigns left on the face 

ÅMask to tight around 

the ears 

 

Å Inappropriate  

(not- breathable) 

material 

that touches the skin 

 

 

 



_WP4: USER SESSION 

Task 4 : Interviews 

 

3. Safety perception 

 

Å Most of  the interviewees assert they are aware of the level of risk 

connected to the work for healthy issues.  

 

Å They asserted that the protection level of the mask is good.  

 

Å They would like to have information about the quality of the working 

place and the personal health condition. 

ñI donôt want to have any informationò  

 

ñIf I had information I wouldnôt work anymoreò. 



_WP4: USER SESSION 

Task 4 : Interviews 

 

4. Personal devices 

 

Å Air quality detector  

 

Å Information about the expiration of the filters (i.e a counting hours 

system) 

 

Å They would like to try the personal device to detect the healthy 

condition (breathing  and heart beat) and have daily (weekly) 

information through an application (or bracelet) 

 

Å They all would like to know if itô is really necessary to wear the mask 

(hazardous condition)  

 

 

 



_WP4: USER SESSION 

Sum up 

 

Generally workers prefer not to wear the mask.  

 

That is because they think their work isnôt that dangerous (because 

they think that the factory facilities are designed well enough to protect 

them form breathing).  Apart from some specific occasion in which they do 

wear the mask. 

 

Also, they do not wear the mask because it is very uncomfortable. 

 

They would like to know more about the health condition of they 

working activity.  

 

 

 



_WP4: USER SESSION 

Sum up 

 

For this reasons it is confirmed the aim of the research project, that is to 

improve the health condition of workers of paint factories by two action: 

 

Å increase the awareness of health condition by monitoring 

environment and personal indicators in order to define the working 

condition based on objective data; 

 

Å improve the comfort of use by redesign the mask or part of it and 

choose better materials. 

 



_WP 5: CONCEPT GENERATION  



_WP 5: CONCEPT GENERATION  
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_WP 5: CONCEPT GENERATION  


