
Design of a pacifier is 

suitable for an 

individual user 𝟏𝟒

Manufacturers of pacifiers 
must comply with extensive 
government regulations 14−19

Acquire reliable specific  

characteristics of 

pacifier use 𝟏𝟒

Openning the route to the Digital 
Transformation of the Smart 
Pacifiers
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Design Conceptual Model 

Specify Data 
Requirement 

• Specific suction profile 

• Orofacial computational model

• Computational-Optimization 

model outcomes

Determine 
Communication 

Protocol
Development of the 

manufacture protocol 

Historical Data
Suction profile data 

storage 

Collect & 
Process Data 

Identify the adequacy and 

reasonableness of the 

pacifier usage criteria 

Real-time Data
Suction parameters 

collect

Introduction & Motivation

The prevalence of 
pacifier use at 12

months of age 1

Computational 
modelling might 
provide useful 
information, to 
support the design
of improved 
performance 
pacifiers 9−12

42,5 % Several studies show a 
strong relation between 

pacifier sucking and 
malocclusions 2−8

The effects of pacifiers 
on primary dentition 
have not yet been 
effectively proven 2−8

Starts with establishing 
new pipelines of 
manufacturing data 
sources. 

DIGITAL 
TWIN 
for the innovative 
adaptive pacifier 
(adapted from 13 )

Support of 
computational 

modelling 
tools

A novel pacifier design methodology 

together with an innovate adaptive 

pacifier

Monitoring in real-time

Parameterizing the 
pacifier usage limits

Comprise an 
intelligent 

sensing 
system Minimize probability to 

develop malocclusions

Aim of Work

Employ Digital 
Twin

Provide 
Recommendations 

User

Build Digital Twin
A new adaptive design approach for 

active and improved performance 

pacifiers 

Develop
Model 
Logic

Model 
input 

factors

Design 
Model 

Structure 

Model 
Output 
Factors

A wide variety of gaps 
and specific 

recommendations 14−19

Manufacturers must 
test each new pacifier 

design extensively 20

Generation of 
new pacifier 

design 

Prevention of other long-
term health risks for children 
are not addressed

Current Pacifier Manufacture 

Digital Twin for the innovative adaptive pacifier 

Work Potential & Contributions 

Estabilishing
new pipelines of 
manufacturing 

data sources

Provide 
feedback on 

real-time 
pacifier’s 

manufacture 
process

Predict long-
term health 

risks 
(malocclusions)

Acquire reliable 
characteristics 

of pacifier in 
real-time 

Open-source 
code developed 
to maximize the 
dissemination 

and exploitation

Develop specific 
and accurate 
technics to 
customize 

pacifier design.
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Acquire Knowledge
• Technical and clinical specifications 𝟏𝟒, 𝟐𝟏−𝟐𝟗

• 3D reconstruction based on automatic image 

segmentation 𝟑𝟎−𝟑𝟐

• Modelling orofacial tissues with appropriate 

constitutive laws 𝟏𝟎, 𝟏𝟏, 𝟑𝟑

• Suction patterns acquisition strategies 𝟑𝟒, 𝟑𝟓

• Generative design optimization methods 𝟑𝟔−𝟑𝟖

• Embedded wearable sensors approaches 𝟑𝟗−𝟒𝟓

• Advanced AI-based models for prediction and 

classification 𝟒𝟔−𝟓𝟏


