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Parisi, M., Nanni, A., & Colonna, M. (2021). Recycling of
chrome-tanned leather and its utilization as polymeric materials
and in polymer-based composites: A review. Polymers, 13(3), 429.
https://doi.org/10.3390/polym13030429
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- . _ o daa Az gall + Elastic & Soft
IR J:b.u).i - jT PU j'd ( € T PU ) + Enhanced Tear Resistance
 Lightweight & Durable '
+ Excellent Processability
+ Skin-Friendly & Non-Toxic

What Are
EVA/TPE Foam-
ae pbalaa g ) ) sl) A48l 5 g Based Products?’

https://www.shunhogroup.com.hk/what-
are-eva-tpe-foam-based-products.html
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https://ultimaker.com/learn/from-print-
bed-to-pavement-how-footwearology-
leverages-flexible-filaments/

Morisson, A. & Pattinson, M.
(2019) . Industry 4.0. Lille:
Interreg Europe Policy Learning
Platform.

il i) Jal e Ridd 5 4,0 delical

Magnetostrictive
Material

Piezoelectric
Material

Oyedepo et al.

Aol xivuall ALATH o) gall aladiinly Slas¥) 4N debiall 5 ALY il

Shape Memory
Alloy

Rheological Fluid

Smart
Materials

(2022) . Progresses on Green and Smart

Materials for Multifaceted Applications. Handbook of

Smart Materials,

Technologies, and Devices. Springer,

Cham. https://doi.org/10.1007/978-3-030-84205-5 41
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WILL THIS BE THE NEXT STEP?
@Léy\ FORA| ji . J\.ui}“ 2.:3)«3 :\Lw‘ u_)ﬂd ( AM ) L@.ﬁt ) A Systematic Review of of 3D Printing in Footwear Biomechanics

Materials
and
Technology

Comfort Performance

IR (e alaa¥) A Al oLy (e (Sad Al L (g0 Ao ganae

oy el (8 5 AL ) gall ik s 53

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Publish Number

: / /f.u etal., (2025). Footwear Science, 172), 127-142. https://doi.org/10.1080/19424280.2025.2472251
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Ali Bagheri and Jianyong Jin
ACS Applied Polymer
Materials 2019 1 (4), 593-611

Biocarbon §  Pyrolysis

DOI: 10.1021/acsapm.8b00165
Gil et al. Polymers 2024, 16,
& Additive 2434.
—, Menlaturing https://doi.org/10.3390/polym
NF . 16172434
0 ’ kﬁ ani“, \l’lasm‘\\aim
Inl‘r structural w shreddieg
? Applications. &
‘ Recycled , .
MeltExirusion  1ope i SRR PIIC WM Hassan et al., Materials &
S D ADesign. Volume 237, January
% . 2024, 112558
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THE MISSING LINK/

SCALING 3D PRINTING FOR MASS PRODUCTIO! IN THE 3D PRINTED
CHALLENGES SOLUTIONS FOOTWEAR INDUSTRY
» SPEED & THROUGHPUT & HIGH-SPEED PRINTING TECHNOLOGIES >

* REPEATABILITY & CONSISTENCY & AUTOMATION & Al INTEGRATION

* QUALITY CONTROL & & HYBRID MANUFACTURING APPROACHES

POST-PROCESSING

Annalisa Di Roma (2017) Footwear Design. The
parédgx of "tailored §hoe in the contemgorary https://www.linkedin.com/pulse/scaling-3d- Figure created with AI
digital manufacturing systems, The Design , , , )
printing-mass-production-overcoming-speed-
Journal, 20:supl, S2689-52699, DOI:
consistency-3keyc/
10.1080/14606925.2017.1352780
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SHOE QUALITY CONTROL

“\\ 4 / /, ¢ :»--’ : -1 77..
< y q‘&/n_. - > . N
AQL FINAL

PERFORMANCE
GRADING

PRE-PRODUCTION  IN-PROCESS
INSPECTION TESTING SAMPLING
0% CRITICAL

MATERIAL
VERIFICATION
4 2.5% MAJOR
4.0% MINOR

il

NuShoe Inspect and Correct
WW. l*l.S’K)U\HSD',‘LUH(‘COHEJU‘ com

https://www.nushoeinspectandcorrect.com/shoe-

quality-control/
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https://www.thegaitguys.com/thedaily
blog/2018/2/7/toe-break
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Method to evaluate the insulation

of footwear against heat.
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Plantar pressure distribution measurement device.
Source: SCILED 2019
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[ Wiew colour scale Pressurne distribution - #] View notes = =

Pressure Distribution

Pressune (Kpiomd)

Time {mes)

a (== o - i Fast Shina

F 20110821 11:46:02 06,00 464 54,02 10,65 280,96 018

Plantar pressure - Pressure measured in different zones during gait. Source: SCILED 2019
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Front. Bioceng. Biotechnol., 12 January 2023, Sec. Biomechanics,

Volume 10 - 2022
https://www.frontiersin.org/files/Articles/1041060/fbioe-10-

1041060-HTML-rl/image m/fbioe-10-1041060-g001.jpg

, o V) Jail 3558 ManY Aulli 5 (5 pemd Ao damy 2nl 5 ol S ol Jlma 22 0 Y
el ” “ S

(]



| faiadl 1,3a50 38N syl
z\A,U.A 5 yuidall ZQSAY\

Ada (giail) ) Aalay Jaendl api 0130 Y ¢ mlaall B Baasall Lol ailly L 43 cpe 25Ul duand g pl3ad) apieali 3 e

4 LIKERT SCALE
Likert Scale Representation
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VISUAL ANALOG SCALE
FOOTWEAR COMFORT ASSESSMENT

00 i s

0 - VERY : 100 - VERY
50 - NEUTRAL COMFORTABLE
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Created using artificial intelligence
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CE marking — mandatory for protective footwear in
Europe. Source: European Commission
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Model Number

000000

XXXXX 00

YW o &l

/00/00;

Style Description .— e Description: name, color, etc,

Gender (@] |

Impact -

Resistance Rating ./

[ —

ASTM F2413-18 —T

M | C
Mt EH PR

Manufacture’s
Trademark

—. Production Date

ASTM Safety
E . Standard

~1
\

Metatarsal Rating ./ :Cj 8 ﬁjg @5 \.

Construction Symbols ./

. Electrical Hazard

\. Compression

Resistance Rating

Puncture Resistant

USA 8 M
(see chart) EU 41 UK 7
Made in USA

‘ Size per
Country

. Country of

Origin

ASTM marking inside footwear. Source: ASTM

International
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CERTIFICATE FORCHINA COMPLLIORY PRODUCT CEFTIFICATIN

No, 1 20

NAME AND ADDREZS OF THFE APPLICINT

North | loe delw v %1 XITEN
NWE AND ADBRESS OF 71 NAKLPACTUIER
v w Shonghai Co,lid

NANE AND ADDRESS OF THE FACTORY
i s Slonghed Co,ld

NAME, MOOEL AND SPECTFICATION

TIE STANCAUS /ND TICINZOAL REQUIGEMENTE FCR THE PRODUCTS

Example of Chinesse certification. Source: World

N .
s = (o7 T3\ compliances
P Y P %— ( 2 T\Z
\g\gg‘ Prasident '/f?;"" P <\ s 1::_-‘
T L€ Warng Kejias X
CHINA QLALTY CERTIFICATION CENTRE

secon 782,100 Narshean Xiu, beljing 103C79 1.8 Clina
A WWW.CQC.COMCY
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EXAMPLES OF THE DATA IN A DIGITAL PRODUCT PASSPORT

Product Description

@.g product. such as size, color, performonce, resole
repaoirs

Composition

Materiol percentages, origin, treatment, dyeing
processes and fiber lengths

Supply Chain

Manufacturing process

Transport

Method, distances ond types

Documentation

Certificates. gudit reports, and quality control documents

Environmental Impact

PEF score, GHG

Social Impact

Worker rights, lobor conditions, human rights complionce.

Impact on Animals

Treatment, animal weifare

. Circularity

Recycled content, repair services, take-back proegrams.

. Health Impact

Hazordous substances. REACH

. Information on the Brand

Commitments to sustainability. contact details, and impact reports

. Communication

QR codes, NFC chips

_ Quantity

Production quantities

. Costs

Manufacturing costs

. Usage and Customer Feedback

Product usage and consumer reviews

_ Tracking and Tracing After Sales

Resole. modifications, or repoir activities

Example of Digital

product passport concept

for footwear.
Carbonfact

Source:
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