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Rationale

According to the World Health
Organization, 1.3 billion people live
with significant disabilities
(Bukhantsova et al., 2024).

Based on the Policy Studies Institute
and UNICEF in 2025 National Survey
- 19.7% of the population (120m)
live with Disabilities in Ethiopia.

(https://psi.org.et/index.php/blog).

Therefore, Assistive clothing blends
style and function to promote

independent dressing for disables.
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The Evolution of Adaptive Fashion

» The Early Years: Functional Necessity Inspires Design
= World War II: Catalyst for Change

= The Emergence of the Term Adaptive Fashion

= The Rise of Specialized Brands: The 80’s

= Technology Meets Fashion: 21st Century
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State of the Art

= Adaptive fashion line with zipper, magnetic closures and easy dressing systemes.

Open-back pants for
wheelchair users '

Care Give pants

Jans with fu|i ide Zipper (Ayachit, S. and Thakur, M., 2017) )
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Research Question?

v &

- How can I make physically
disabled people inclusive in
fashion technology”

- How can clothing be designed
to simplify the lives of people
with physical disabilities?
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Ideation & Sketch

= Although extensive research exists on adaptive shirts, soft robotic
gloves, and inflatable textile actuators, none of these works
address the unique challenges of developing touch free pants for

lower body dressing.

= By exploring how soft robotic and textile-based actuators can
assist with autonomous pants wearing and donning, this study
introduces an unexamined application area and therefore contributes

novel insights to adaptive clothing research.
(Yap et al., 2017; MclLeod et al., 2020; Goshtasbi et al., 2025)/



https://class.textile-academy.org/2026/wendosen-haile/development/02-process/10.1109/ICORR.2017.8009454
https://doi.org/10.1145/3410530.3414418
https://class.textile-academy.org/2026/wendosen-haile/development/02-process/10.1109/RoboSoft63089.2025.11020948
https://class.textile-academy.org/2026/wendosen-haile/development/02-process/10.1109/RoboSoft63089.2025.11020948
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Ideation & Sketch

= Finally, the project touches well with technological innovation,
engineering for societal benefit, disability Iinclusion, and

community centered research.

= Developing touch free pants integrates advanced engineering with
social impact, addressing real world problems experienced by

vulnerable populations.
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Reference Projects

Pola Demianiuk creates robotic clothing that assists the
body to be dressed (https://youtu.be/c2xEdDUybDg)

Integration of Soft Robotics

= Tommy Adaptive (Tommy Hilfiger): adaptive
fashion line with magnetic closures and easy
dressing systems (https://www.myseismic.com/)

Inclusive Design
Innovative Fastening Systems
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Silvert's Adaptive Clothing & Footwear for Women and Men
(https://www.youtube.com/watch?v=eK9BOD1m6IM)

Make practical ease of Dressing and
Footwear Innovations with Velcro
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»Seismic debuts robotic-assistive Powered Clothing

\\ 3

Reference Projects

Wearable Airbags: A Game-Changer in
Elderly Fall Prevention by Suzhou
Yidaibao Intelligent Technology Co.

(3ubri-1s3n Bbeqaiy)

undergarments (https://www.myseismic.com/)

Support core muscle groups,
http ://WWW.ZgZﬂ hh. com/en/ enhancing strength and

Preventive Healthcare Approach endurance during movement

https://www.cacareassociation.org
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Reference Projects

= Intotum fashion brand is also uses ethical production and sustainable materials for Adaptive

and Inclusive Design. (https://intotumfashion.com/)
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Reference project for prototype

D

Textile Actuation

Sewing Accordion Fabric
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Latex Bladder

Heat Press TPU Fabric Pneumatic Adaptor

!

Non-stretch Fabric

(F9FABLAB rash

Accordion Fabric

Non-stretch Fabric

R, X

Latex Bladder

Bending Straightening

Bonded TPU Fabrics

T —

Integrated Actuator

Twisting Straightening

(Deimel & Brock, 2013)
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https://class.textile-academy.org/2026/wendosen-haile/images/Process/A%20fabric%20based%20flat%20pneumatic%20actuators.jpg
https://class.textile-academy.org/2026/wendosen-haile/development/02-process/10.1109/ICRA.2013.6630851

s A
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Robotizing fabric by
integrating functional fibers

Trevor L. et al., 2020 Y




~

™\

Reference project for prototype  @orstae menccnn

Soft Actuated Objects by
Knitted Fabric

Lea Albaugh et al., 2019
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For whom?

Physically disabled individuals
Occupational therapists and caregivers
Adaptive fashion designers

Wearable technology

developers/Researchers

(FPFABLAB rag
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1. Identification
of the basic
requirement ||
of physically
challenged

persons
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User testimonies (SPFABLAB rasricaoeny
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User testimonies
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Mobility Information and Clothing Functionality, Preferences and Technology _
Experience Feedback and Expectations
E Not important  E— e Health monitoring N
ju. . . (&)
S Slightly important 5 Mobility enhancement i — g ever
€Y Neutral 1 — q>,' 2 Posture support  — o Rarely
g Important g Temperature regulation gi')' Occasionally -
7 Very important £ Automatic d.ressmg a55|stanc¢.a Y | ml Several times a week
o Temperature control — 5 Privacy/data collection »n ]
3 S g Cost I ———— > Daily — mmm
o eams or tags "
g—_*' 0 Weight of garment g Maintenance 5 Formal clothing
o . . . - —
I Fit and flexibility — n— — = Comfort  |— @ Sleepwear
S Fabric texture — O Safety (electric components) O Dail fi
— Not i d o aily outfit I
¢ More than 20 minutes ~m— £ ot intereste = o
-:,l 15 minutes = S Unsure el $
§ 10 minutes — § 2 Interested but inexperienced —— :| Unlikely
5 5 minutes — o Heard about it | —) = g\ Not sure
P2 Used before =
S Fasteners or straps S —————— o ] Possibl
£, ) 3 Durable materials B Y
T L Tight spaces m— © _ © i E—
ml 8 Sleeves &’l Machine washable 8 Yes, definitely
7 Siooe 38 Adjustable fit — £ Better safety
§ 5 Ippers o Lightweight i 4 :
o Buttons 9] 3 Improved confidence
| 5 Easy to wear/remove S
v No, not needed o Not important }_’,’l o Enhanced comfort mmm
%_“2 o nl\?t agvatr? sf anz g 5 Slightly important © Reduced dressing time  mmm
T3 0, butntereste © Moderately important [ — S .
o : [
°G Yes, occasionally e > Very important & Increased independence — mm——m
8 £ o 2 1 d durability
< Yes, regularly - o Extremely important [ E—] = mproved durabiiity
ﬁ: Completely dependent  — i Soft synthetic fabrics | — o Affordable pricing =
U i i P {U . .
& Sdevere jlif:cu:ty — EI . Breathable mesh wl o More stylish designs
T Moderate difficulty ~ m— oo Stretchable blends I — >
a light difficult — £ o Better comfort
9 g Culty K9] Polyester a . .
5 No difficulty — n—— g Cotton £ Easier fastening I
0 20 40 60 80 0 10 20 30 40 50 60 70 80 0 20 40 60 80 100120

\ Percentages Percentages Percentages J
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User testimonies Summary (FPFABLAB casaicapeny

= The study reveals that most people prefer adaptive clothing

suitable for daily wear and frequent use throughout the week.

= Respondents emphasized the need for garments with easier

fastening systems to enhance comfort and independence.

= There is a strong preference for cotton materials due to their

cost affordability, comfort, and ease of cleaning.
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Design & Fabrication

Test Fithess
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Test Fithess
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Test Fithess
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Test Fitnhess
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Test Fitnhess
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Testing Textile Actuation

TPU coated fabric

Knitted stretchable fabric

Woven non stretchable fabric
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Soft Robotics
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SOft RO bOtiCS Soft Actuated Objects by BN

Knitted Fabric (Q@FABLAB rasnicapemy
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= Further research on the textile actuation materials and

= Integrating them for assistive clothing
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= Adaptive fashion is a tool for empowerment.
= By merging soft robotics with textile design, this research
contributes to the creation of inclusive, functional, and

aesthetically pleasing garments that enhance autonomy for
people with disabilities.
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Thank You
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