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Open Style Lab  (OSL) is a 
nonprofit organization dedicated 
to creating functional wearable 
solutions for people of all abilities 
without compromising on style. 
They team designers, engineers, 
and occupational therapists to 
create accessible wearables that 
address the needs for people 
with disabilities. Their mission is 
for all people to have access to 
style, regardless of cognitive & 
physical ability.

AARP, which stands for 
the American Association 
of Retired Persons, is an 
American interest group 
whose mission is to “empower 
people to choose how they 
live as they age.” AARP both 
sponsored  this project 
and provided mentors with 
disabilities to consult with for 
Project Integrate.
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Project Integrate features seven designs that accommodate women 
of diverse bodies and backgrounds through garment adjustability. This 
closureless collection allows people with limited grip capabilities a 
simple and stylish alternative when getting dressed. It also features 
thermochromic prints that act as a temperature indicator for the paralyzed 
or nonverbal. The prints change color when they come in contact with 
high temperatures.
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Tonya Capers is a 42 year old New 
York based graphic designer. She is  a 
paraplegic who has had Transverse 
Myelitis (TM) from the age of 6 months. TM 
is a condition that causes inflammation of 
the tissue surrounding nerve cell fibers 
in the spine, called myelin. For Tonya, this 
caused paralysis from the waist below. 
Due to the limited sensation in her legs, 
she inspired my design for thermochromic 
prints as a temperature indicating system.

Despite her handicap, she takes part in 
many adaptive sports and loves fashion. 
She likes to say she is “always looking 
for stylish clothes to wear,” and is 
“always looking for ways to make [them]   
adaptable,” such as airbrushing and 
painting denim clothing.
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Hsin-Roe Pan is a New York based 
designer  focused on creating accessible 
fashion and integrative apparel aimed 
to bridge the gap between today and an 
equitable future. Her personal design 
aesthetic combines influences of her 
aboriginal Taiwanese heritage, retro 
visions of the future, and a love for 
mathematics in art and nature. Her works 
range in use of mediums like felting wool, 
screen printing thermochromic ink, and 
coding in Arduino, Javascript, Processing, 
and other softwares that use C language.

Some of her past works include designing  
a dress with a built in battery pack  that 
can be accessed through the pockets and 
creating a self-defense jacket with jutting 
glass shards controlled by a servo motor.
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Madeline DeAddio currently mentors 
newly injured spinal cord patients, 
advocates for the disabled community,    
and often engages in adaptive sports 
alongside Tonya. She has a C5-C6 
incomplete spinal cord injury from the age 
of 23 that caused paraplegia - paralysis 
and limited grip capabilities, inspired the 
closureless feature of my design. While 
she is able to put on and take off jackets 
and such with ease, she is unable to 
button her clothes and has trouble with 
open zippers closures.
 
Madeline loves fashion and trendy clothes, 
though she  finds that fashion “isn’t always 
wheelchair and quadriplegic friendly.” She 
believes accessible fashion design would 
give her more independence.

Christina Mallon is currently the head 
of Inclusive Design and Accessibility at 
Wunderman Thompson Global and is a 
partner and board Member of OSL. She 
was diagnosed with Amyotrophic lateral 
sclerosis (ALS) at the age of 22, which 
left both of her arms paralyzed. She and 
Madeline inspired my closureless wrap 
design due to their low dexterity.

Christina herself has done extensive work 
with accessible design with companies 
like Tommy Hilfiger and OSL. Her work 
around inclusive design has even been 
featured in Vogue, BBC News, and The 
New York Times.

Christina believes that inclusive design 
should be normalized.



Concept: Integration, Not Just Inclusion

Exclusion Segregation Inclusion Integration
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The focus of Project Integrate is not to put a spotlight on inclusive design and create garments specifically for 
the disabled; rather, it is a showcase of my personal design aesthetic created in a universally accessible way, 
so that a broader audience is able to wear and appreciate it. The depiction above best explains the interaction 
of my target market within society. From the past to the present, clothes have become easier and easier to don 
and doff. Take, for example, Victorian era corsets, petticoats, and boots. The multitude of buttons alone made 
it difficult for even non-handicapped persons to wear. While there has since been an increase in disability 
awareness and design, I believe there is still more to improve in terms of bulk and aesthetic in order to fully 
incorporate accessible design in everyday clothing.

Motion and Mobility

One of the main topics I targeted in my research is motion and mobility in relation to clothing design. Out of 
my three design elements, this one is the most universal. My design for improved mobility focuses on the 
joints and how the garment moves alongside the body. In 2018, I interned and later freelanced at Final Frontier 
Design, a Brooklyn based spacesuit manufacturing company. During this time, I was commissioned to spec 
and construct pieces of their new EVA spacesuit design. The gusset sleeve design inspired the joint design in 
my own collection, while taking into account the difference in bulk due to air pressure. I particularly like the 
smooth, streamlined design in the underarm, which eliminates any seam allowance behind the elbows and 
knees that would irritate the skin in the seated position. 



Tactile Comfort
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Retro-reflective 
particle Coated 
knit fabric that 
has a holographic 
effect on 
the surface. 
Polyurethane is 
used to coat a 
knit polyester 
textile that has 
some stretch, is 
abrasion- and 
water-resistant, 
and can be cut 
and sewn like a 
regular coated 
textile.

Soft baby hook and 
loop velcro alternative 
designed for children’s 
clothing. The smaller 
hooks and smooth loop 
panels create less bulk 
in apparel applications 
and are less abrasive to 
wear.

Double-textured fine denim fabric developed to enhance 
softness and thermal insulation. This double-textured hybrid 
denim is made with fibers twice as fine as silk and three 
times finer than cashmere. It is typically composed of 76% 
cotton (CO), 17% polyester (PES), 6% PA, and 1% elastane 
(EA). the fabric is woven as a double-faced fabric in one step.

PET fiber fabrics infused with 
a (10-µm for human safety) 
precious metal complex of high 
purity germanium, titanium, 
and pi elements that are then 
blended with different natural 
and synthetic fibers to offer 
comfort and long-lasting, wash-
proof performance.

Donning and Doffing

Donning and doffing taking a part in every single person’s daily routine. It has been a part of mankind since 
Adam and Eve donned their fig leaf coverings! However, the level of difficulty for donning and doffing varies 
across people of different abilities. Tonya usually puts on her pants by lying down in bed. Christina even uses 
an external metal frame to put on her shirts. As for Madeline, her limited grip capabilities make it difficult 
to use traditional buttons or open end zippers. Because of this, I created by wrap design for the tops in my 
collection. The wearer puts the shirt on by placing their left arm in the leftmost armhole. The shirt then wraps 
around the front. From that point forward, the garment can be put on like a jacket- right arm and then left arm. 
No busy closure findings necessary!
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Research and Design Concepts

In addition to my past experience working at Final Frontier Design, I researched space and flight suits on 
display at the Smithsonian National Air and Space Museum, including their secondary location at the Steven 
F. Udvar-Hazy Center. The leftmost image is of a flight suit from the early forties. Its outer pants’ chaps style 
design inspired my joint design for Look 5. To the right of that is a pant design I saw on the subway, which 
uses side darts that follow the curve of the knee. The two images on the right are photos I took of the A7-L 
suit that was worn by Neil Armstrong on his Apollo 11 mission. It features a removable cargo pocket piece 
used to collect moon samples. This inspired my design for velcro thigh patches that can hold items in place for 
wheelchair users. I also designed a bag similar to the cargo pocket that can be attached to the thigh patches. 

Thermochromic Tests
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To create my perfect color changing print, I experimented with a multitude of fabric paints and thermochromic 
inks. These prints are designed to change color when they come in contact with temperatures over 50C/122F. 
This is just above a normal body temperature of 37C/98F, but lower than the industry standard temperature 
minimum that insulation must be applied in case of accidental contact, 60C/140F. However, the activation 
temperatures of thermochromic inks are tricky and often limited in color commercially. Most thermochromics 
available for purchase have the activation temperature of 36C, around normal body temperature, in order to 
create visible changes more prevalently. In my test swatches, I printed a layer of the image in a red fabric paint 
before adding a thermochromic layer. The black polyester also required a white base layer for the red to show..
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This project is dedicated in memory of Peijen Cecily 
Chou, the mother of Hsin-Roe Pan who passed away   
September 23, 2019 due to heart complications.

This Project Was Made Possible By:

 Parsons School of Design: Grace Jun, Jeannine
 Han, Yiqin Ma, and Jo’Lisa Jones
 Open Style Lab: Christina Mallon
 AARP: Tonya Capers and Madeline DeAddio
 Professor Ma Lun Liao
 Ton Stevens
 Green Energy Nano Technology Co., Ltd.
 Microlite Industrial Co., Ltd.
 ISKO Denim
 Noel Studio
 Jonathan’s Embroidery

25 26

CREDITS


