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Work Package 3 — Case study 1 “Wearable multiplexed biosensor for cyanotic congenital heart diseases”

General Info

This survey is part of Work Package 3 (WP3) of the OrphaDev4Kids European project. The
main goal of this project is to create a better environment for developing medical devices

(MDs) to benefit children with rare diseases.

WP3 is working on designing a special wearable biosensor for two key purposes:
1. to help prevent lactic acidosis in children with congenital heart defects that haven’t
been repaired;
2. to monitor how children with repaired congenital heart defects respond to

pulmonary valve replacement.

The OrphaDev4Kids project is coordinated by the Clinical Validation from Biopharmaceutical
Findings (CVBF) and works with several important partners:

e Teddy European Network of Excellence for Paediatric Research (TEDDY)

e European Paediatric Translational Research Infrastructure (EPTRI)

e Gianni Benzi Foundation for Pharmacological Research (FGB)

e University of Bari “Aldo Moro”

e |IRCCS Eugenio Medea

e JEMTECH

e Children’s Memorial Health Institute (IPCZD)

e Medical University Graz (MUG)

The purpose of this survey is to collect important feedback to help doctors and researchers
on improving the wearable biosensor being developed for children with Cyanotic Congenital
Heart Disease (CCHD).
» Anonymity: Your answers are anonymous. No personal data and identifiers will be
processed, therefore the GDPR (Reg. UE 2016/679) is not applicable.
» Time: It will take about 10 minutes to complete the survey.

If you have any questions or need more information, you can contact Roberta Nossa at

roberta.nossa@lanostrafamiglia.it.

Thank you very much for helping us by answering this survey!
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Definitions

Medical device: in this survey, for medical device we mean any instrument,

apparatus, appliance, software, implant, reagent, material or other article intended by

the manufacturer to be used, alone or in combination, for human beings for one or

more of the following specific medical purposes:

- diagnosis, prevention, monitoring, prediction, prognosis, treatment or alleviation
of disease;

- providing information by means of in vitro examination of specimens derived from

the human body, including organ, blood and tissue donations.

Analyte: a substance whose chemical constituents are being identified and

measured.

Biosensor: is a device that can report the presence or activity of analytes using a
biomolecular component providing specificity to the sensor by binding or interacting
with the analyte and is able to cause a detectable change in mass, fluorescence,
electric charge, or refractive index, and a transducer element, able to transform this

interaction into a suitable electronic signal.

Single-use device: means a device that is intended to be used on one individual

during a single procedure.



1. How old are you?
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Survey for patients

2. What are the most significant challenges you face in managing your condition?

(Select all that apply)

o

©)

o

| often feel tired or weak

It's hard to keep up with other kids in physical activities

| don'’t like having to take medicine regularly

| sometimes feel worried or scared about my heart condition

| have trouble going to the hospital or doctor's appointments

I's hard to understand why | must follow certain rules or limits

| feel different from other kids because of my condition

It's challenging to always wear my medical devices or take measurements

| sometimes forget to take care of my condition when I’'m busy with other things

Other (please specify)

3. Which is/are the monitoring method(s) you currently use?

(Select all that apply)

o

©)

O

Blood oxygen levels

Heart rate and rhythm

Blood pressure

Hemodynamics (e.g., cardiac output)
Arterial Blood Gases (ABG)
Respiratory Rate

Hemoglobin and Hematocrit

Lactate Levels

Pyruvic acid levels

Biomarkers (e.g. Troponin, C-reactive protein, B-type Natriuretic Peptide,
pro-B-type natriuretic peptide)
Electrolytes (e.g., sodium, potassium)
MRI/CT Scans

Echocardiographic Findings
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o Exercise Tolerance (please specify with what it is monitored)

(@]

Daily Activity Levels (please specify with what they are monitored)

O

Other (please specify)

o |am not able to answer

4. Do you think the current monitoring method(s) of your condition works well for you?
o Yes, it works well and | feel it helps me stay healthy
o Yes, but sometimes | feel unsure if it's enough
o No, | don’t think it works very well

o I'm not sure, I've never really thought about it

5. What are the limitations of the current monitoring method(s) you use?
(Select all that apply)
o It's uncomfortable to wear or use

o lcan’tuse it when I’'m doing certain activities (e.g., sports, swimming)
o | need toremember to use it, and sometimes forget

o Ittakes too long to get results

o It's hard to understand how to use or interpret the results

o It causes skin irritation or other types of discomfort

o Itdoesn’t track enough information about my condition

o It's not very accurate or reliable

o Itneeds to be checked or replaced too often

o |ldon't always have access to the right equipment or support to use it
o There are no limitations

o Other (please specify)
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6. For monitoring your condition, which type of device would you find more useful?
o A wearable device that monitors continuously or semi-continuously (e.g., a
bracelet, ring, or patch)
o A non-wearable, single-use device (e.g., something like testing blood sugar
once a day or as needed)
o Both types could be useful for different reasons

o lam not sure which type of device would be best

7. Would you like a new and different wearable device to monitor your condition?
o Yes

o No

8. What features should have a wearable device for CCHD?
Comfort (Select all that apply):
o A smaller size that doesn’t get in the way of my daily activities
o Adjustable fit to ensure it doesn’t feel too tight or loose
o It should be comfortable and not too bulky or heavy
o It should be easy to wear and take on and off without help
o It should not hurt or make me feel uncomfortable

o I'm not sure what would make it more comfortable for me

Materials (Select all that apply):

o Soft materials that don’t irritate my skin

o Waterproof or sweat-resistant so | don’t have to take it off for swimming or
sports

o A lightweight device that | can barely feel when | wear it

Design (Select all that apply):
o A design that feels like normal clothing or accessories (e.g., a bracelet or

patch)
o A customizable design that | can choose

o It should be fun or colorful, so it doesn’t feel like just a medical device
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Usefulness (Select all that apply):

It should be able to tell me how my heart is doing without needing to visit the
doctor

It should alert me or my caregiver if something is wrong

It should be easy to understand and show me how to take care of myself

It should help me track how | feel and let me see if I'm improving

It should connect to my phone or tablet so | can see the data anytime

Other (please specify):

9. On a scale from 1 to 5, how important is the comfort and ease of use of a wearable

device for you?

[

O o o o

1 Not important at all, if the device helps me feel better

2 Not very important, | don’t mind if it's a bit difficult to use if it works well
3 Somewhat important, if | can easily put it on and take it off

4 Important, but it's okay if it's a little uncomfortable sometimes

5 Very important, | want to wear it without feeling any discomfort

10.What challenges do you anticipate in using a wearable device daily?

(Select all that apply)

o

o

o

It might be uncomfortable to wear it for long periods

It could get in the way when I'm playing or doing activities
I may forget to wear it some days

It might be difficult to put it on or adjust it by myself

I might feel self-conscious wearing it around others

The device might need frequent charging or maintenance
It could cause skin irritation or be too tight

I’m not sure how to use it correctly or check the data

Other (please specify):
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11.How do you feel about wearing a device continuously?

(Select all that apply)

o

o

o

| feel comfortable and don’t mind wearing it all the time
I's okay for a while, but | might get tired of wearing it

| don’t like the idea of wearing it all the time

| feel like it could get in the way of my activities or play

I would prefer to take it off when | sleep or during sports
I’m unsure if it would be easy to wear all the time

It would be fine if it's small and doesn’t cause discomfort
I’'m worried it might be noticeable or make me stand out

Other (please specify):

12.1f you would design a wearable device for your disease condition, considering the

practicality and efficiency of the medical device, what would you suggest?

(Select all that apply)

o

o

o

A small patch that | can stick on and forget about during the day

A bracelet or ring that doesn’t get in the way and | can wear all the time

A device that vibrates or alerts me if something needs attention but doesn’t
need to be on all the time

A lightweight and comfortable sensor that sticks to my skin but can be easily
removed

A wearable device that | can wear during the day and take off when | sleep

| don’t know what kind of design would work best

Other (please specify):

13.Would you find it useful for the device data to be automatically shared with your

healthcare providers?

o

o

Yes, | think it would be very helpful for my doctor to always know my data
Yes, but | would prefer it to be shared only when there is an emergency or
something unusual

No, | don’t think my healthcare providers need to see my data all the time
(Skip to question 15)
I’'m not sure if sharing data with healthcare providers is necessary
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14.1f so, how frequently?

o

o

o

o

o

Continuously (all the time)

Every day

Once a week

Only when there is something wrong or a problem

I'm not sure

15.What is your overall impression of wearable technology in managing CCHD?

(Select all that apply)

O

o

It makes me feel safer and more in control of my health

It helps me understand my heart better without going to the hospital all the
time

It's useful, but | don’t always like wearing it

It makes me feel like I'm part of my health care team

| think it's cool, but sometimes | forget to wear it

It's helpful when | need to know how I’'m doing, but it's not always comfortable
It's helpful, but | prefer when doctors explain things to me directly

Other (please specify):

16.Would you be willing to participate in an experimentation for this wearable device?

If you wish to contribute, you can ask your parents to write to:

roberta.nossa@]lanostrafamiglia.it and emilia.biffi@lanostrafamiglia.it

In this case, data processing will comply with applicable data protection

provisions.

17.0n a scale from 1 to 5, how would you rate the importance of this survey?

[

o o o o

1 Not important at all
2 Not very important

3 Somewhat important
4 Important

5 Very important
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18.Please, add any suggestions or comments

Thank you to all the PEC MEMBERS

for your time and valuable contribution

in reviewing this survey!




