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Level Description 

Innovat ion Associated with technology in the early stages of development or technology that has 
received renewed interest and development at a later stage of development. At this 
stage, there may be only limited detail of the technology available to the public. The 
market may be characterised by expiring patents and innovat ions with the technology. 

Introduct ion The technology has been commercialised but is yet to establish itself in the market. This 
technology may st ill have limited availability and capabilit ies, and can be coupled with 
high cost. 

Growth The technology is characterised by incremental development and improvement. This can 
be associated with expanded product range, release of later generat ion technology, 
lower costs, increased availability, and greater consumer awareness. 

Maturity Maturity is associated with a well-established technology the plateau of many of 
characterist ics experienced in the growth stage. The technology has an established 
product range, technology development has remained steady and technology prices are 
consistent. At this stage the market may also be characterised by saturat ion. 

Decline Typically associated with declining sales and profit, technology decline is often caused 
by saturated market, availability of superior technology, decreased interest, and limited 
applicat ions. 



Level Description 

Limited AM Technology characterised by generally poor performance of parts and limitat ions 
associated with the technology. This might include limited material compatibility, poor 
material propert ies, poor part accuracy, poor longevity and limited current uses. 

Emerging Characterist ic of AM technology with strong, but not proven potent ial. Alternat ively, the 
technology may be associated with an emerging applicat ion - for instance in the medical 
or aerospace fields where the technology applicat ion has been experimental and shown 
promise but not been adopted at scale. 

Specialised Characterist ic of AM technology that has established applicat ions, but isolated to a 
specific industry or niche market. Common specialised applicat ions may include 
medicine or aerospace and automotive. 

Expanding Characterist ic of AM technology with previously established areas of applicat ion, and 
experiencing increasing applicability, acceptance, and uptake in a broader diversity of 
applicat ion areas.  

Widespread Characterist ic of AM technology with well-established and broad applicat ions in a 
variety of industries. 



Level Description 

Very Low No current materials are known that are deemed to be compatible with the technology. 
There may be limited potent ial to develop compatible materials. However, they may 
would require extensive development, and may not provide substant ial benefit over 
other materials. 

Low Evidence suggest a compatible material may be viable. However, this is likely to require 
extensive development and cost, and may not provide substant ial benefit over other 
materials. 

Moderate Cotton can be processed into a feedstock similar to current feedstocks used for the 
technology. These materials may be diff icult or prohibit ive to produce due to cost, lead 
t imes or poor efficiency. They may also provide limited advantages over current 
feedstocks 

High Known materials exist that are deemed to be compatible with the addit ive 
manufacturing technology. However, these materials may not provide notable benefits 
over comparable materials. 

Very High Known materials exist that are deemed to be compatible with the addit ive 
manufacturing technology. These materials are readily available, are easily produced and 
low cost. 





 

 

 

 

 

 

 

 























 











































































 

C
o

tt
o

n
 t

ex
ti

le
 

C
o

tt
o

n
 p

ap
er

 

C
o

tt
o

n
-d

er
iv

ed
 b

io
p

la
st

ic
 

(f
ila

m
en

t,
 s

h
ee

t,
 p

o
w

d
er

) 

C
o

tt
o

n
-d

er
iv

ed
 

p
h

o
to

p
o

ly
m

er
 

C
o

tt
o

n
-d

er
iv

ed
 b

in
d

in
g

 

ag
en

t 

C
el

lu
lo

se
 p

o
ly

m
er

 s
o

lu
ti

o
n

 

R
eg

en
er

at
ed

 c
e

llu
lo

se
  

N
an

o
ce

llu
lo

se
 r

ei
n

fo
rc

ed
 

p
o

ly
m

er
 m

at
ri

x 
co

m
p

o
si

te
 

N
an

o
ce

llu
lo

se
 r

ei
n

fo
rc

ed
 

p
h

o
to

p
o

ly
m

er
 

N
an

o
ce

llu
lo

se
 p

o
w

d
er

 

C
o

tt
o

n
-d

er
iv

ed
 h

yd
ro

g
e

l /
 

ae
ro

g
el

 

Fused Deposition Modelling            

Robocasting            

Beam Deposition            

Photopolymer Jetting            

Multi-jet Fusion            

Liquid Metal Jetting            

Laminated Object 
Manufacturing 

           

Selective Deposition 
Lamination 

           

Ultrasonic Additive 
Manufacture 

           

Stereolithography            

Digital Light Processing            

Continuous Liquid Interface 
Production 

           

Binder Jetting            

Selective Laser Sintering            

Electron Beam Melting            

Selective Laser Melting            

Selective Heat Sintering            

Solution Electrospinning            

Melt Electrospinning            
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Established consumer market      

Potential for developing sustainable products for existing applications      

Potential for developing novel and high-impact applications      

High feasibility for use with cotton-derived materials      
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 Description Candidate Materials 
Candidate 
Technology 

1. On-Site Fabrication 
Rapid of industrial filtration devices and 
other disposable industrial products for 
remote industries  

Cotton polymer 
solution; Cotton-
derived bioplastics 
and composites 

Fused deposition 
modelling; 
Robocasting 

2. Rapid Bespoke 
Rapid manufacture of homewares and soft 
furnishings using rapid customization 
technologies 

Cotton-derived 
bioplastics and 
composites; Cotton 
sheet material;  

Robocasting; Fused 
deposition modelling; 
Sheet lamination 

3. Senseable Style 
Rapid customization and fabrication of 
intelligent garments using cotton-derived 
material with embedded active material 

Regenerated cotton 
thread; Cellulose 
aerogels 

Computerised 
knitting; Robocasting 

4. My Toy Lab 
Rapid customization and manufacture of 
cotton-feel soft toys 

Cotton-derived 
bioplastics; Cotton-
derived sheet 
material 

Fused deposition 
modelling; Sheet 
lamination 

5. Regenerative Skin 
Rapid customization and manufacture of 
cotton-based smart bandages 

Cellulose-derived 
hydrogels; Cotton 
polymer solution 

Robocasting; 
Electrospinning 
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ON-SITE FABRICATION Cotton is a common material in many filtration, absorption, and 
barrier products used in the industrial sector. In primary industries, 
such as mining, these product categories are required to ensure 
the effective maintenance of plant and equipment, and the safety of 
workers. While these products are generally inexpensive, the variety 
required, the need for transportation and storage, their short lifespan, 
and the potentially large costs to firms due to stoppages, presents a 
compelling opportunity for rapid customisation.

On-Site Fabrication combines electrospinning and fused deposition 
modelling (FDM) technologies for the rapid customisation of 
disposable industrial products. Electrospun nanofibre membranes 
have demonstrated superior qualities to traditional nonwoven 
products and are considered a driver for the next generation of 
performance nonwovens. By combining electrospun nanofibres 
with FDM-produced structural components, such as housings and 
mounting brackets, a range of functional products  for use in the 
industrial sector can be achieved. 

ON-DEMAND: Print pre-existing and 
custom equipment parts on-demand 
from a catalogue or schedule recurring 
part printing. 

CUSTOMISATION: Precise control over 
part layers to customise products for 
specific machinery, job type and unique 
environmental conditions.

DIVERSIFY: Other disposable industrial 
products include chemical filtration, 
personal air filtration, cleaning products  
and protective equipment.

MARKET: 
Global nanofiltration market forcecast revenues of $445.1 
million by 2019.

PROCESSES/MATERIALS: 
Electrospinning/nanofibre meshes, fused deposition 
modelling/bioplastics.

FUTURE RESEARCH: 
Hybrid rapid customisation technologies, new supply 
chains and service models, market and consumer 
acceptance, integrating additive manufacturing with 
automated systems.
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RAPID BESPOKE Homewares and furniture retailers must meet a variety of consumer 
needs such as diverse tastes, material preferences and size 
requirements. To cater for these needs, retailers must have large 
showrooms for floor-stock and adequate warehouse capacity to 
maintain standing inventory - all of which create financial risk for the 
retailer. If customers desire unique or custom goods, they are often 
subject to high prices and long lead times.

Cotton is already used extensively in home furnishings and 
decorations. Consequently, it offers a familiar and versatile material 
for the manufacture of bespoke furnishings using rapid customisation 
technologies. Rapid customisation in this context is not intended to 
supplant existing retail models, but rather enhance them through 
offering customers greater product choice and purchasing methods. 
Customers are empowered to tailor their products to their unique 
tastes, while retailers can be more competitive as a result of an 
efficient supply chain.

CUSTOMISATION: Digital design tools 
allow customers to customise the shape, 
size, colour and texture of  homewares 
and soft furnishings. 

MATERIALS: Cotton-derived barrier 
layers (1), expanded biofoams (2) and 
bioplastics (3) can be combined to create 
a range of soft and durable products.

VERSATILITY: The range of 3D printed 
cotton furnishings can extend to blankets, 
curtains, cushions, rugs, sofas, chairs 
and towels.

1
2

3

MARKET: 
Asia-Pacific furniture retail market forecast revenues of 
$150.2 billion by 2018.

PROCESSES/MATERIALS: 
Robocasting/biofoams, fused deposition modelling/
bioplastics, sheet lamination/cotton sheet material.

FUTURE RESEARCH: 
Hybrid rapid customisation technologies, new supply 
chains and service models, market and consumer 
acceptance, design interfaces, novel cotton materials.
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SENSEABLE STYLE Performance active wear and wearables is an area of growth in the 
fashion industry. Driving innovation in this space is the development 
of ‘smart’ materials with sensing capabilities. This technology is used 
in a number of recently commercialised products that are able to 
collect extensive data about a person’s activities. As this technology 
develops it presents an opportunity for the development of lifestyle 
garments and accessories with novel functionality. 

Senseable Style proposes next generation lifestyle garments and 
accessories that utilise cotton-derived material, smart sensing 
material and rapid customisation. By incorporating these elements, 
custom garments can be created that provide functionality for 
everyday environmental and personal health monitoring. Style and 
functionality can be determined by the user, resulting in garments 
that are unobtrusive to a person’s lifestyle, and provide information 
and assistance in common circumstances.

CUSTOMISATION: Combining 3D scan 
data and digital design tools, customers 
can customise the style, colour, texture 
and details of their garments.

SMART MATERIALS: Regenerated 
cotton material with embedded smart 
materials enable garments to sense and 
react to the surrounding environment.

FUNCTIONALITY: Rapid customisation 
allows for the manufacture of garments 
with user defined functionality, e.g., 
sensing air contaminants and health 
monitoring.

MARKET: 
Global smart textiles market forecast revenues of over 
$500 million by 2020.

PROCESSES/MATERIALS: 
Computer controlled knitting/regenerated cellulose thread 
with active material.

FUTURE RESEARCH: 
Hybrid rapid customisation technologies, new supply 
chains and service models, market and consumer 
acceptance, design interfaces, smart materials.
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MY TOY LAB 3D printing for children has received increased interest recently with 
a number of manufacturers releasing simple and safe 3D printers 
marketed at children. The ability to print children’s toys on demand 
and engage children in the process of designing their own toys is an 
attractive idea and has the potential to disrupt the toy industry.

One of the biggest concerns in this context is providing materials that 
have flexible uses and are safe for children. Cotton is an attractive 
material for this purpose as it is non-toxic and can be processed 
into a number of forms. Through different processing and treatment 
methods, cotton offers the ability to produce both hard and soft 
toys. This presents a significant advantage over many other materials 
and gives children great freedom to bring their imaginations to life. 
Moreover, cotton is a renewable and biodegradable resource. This 
presents the opportunity to create toys that are less harmful to 
the environment than those made from non-renewable and non-
biodegradable polymers.

DIVERSITY: Kids can browse catalogues 
of user-created and licensed toys, or they 
can design their own using easy to use 
software.

KID SAFE: Cotton-derived materials 
combined with 3D printing enable children 
to print custom toys that are non-toxic 
and biodegradable.

SOFT FEEL: Objects with soft surface 
finishes and drape qualities provide new 
possibilities for toy creation in the home.

MARKET: 
Asia-Pacific toys and games retail market forecast 
revenues of $37.9 billion by 2019.

PROCESSES/MATERIALS: 
Fused deposition modelling/bioplastics, sheet lamination/
cotton sheet material, novel treatment or process for soft-
feel material.

FUTURE RESEARCH: 
Hybrid rapid customisation technologies, new supply 
chains and service models, market and consumer 
acceptance, design interfaces, soft-feel materials.
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REGENERATIVE SKIN Dressings are required for a range of wound types including burns, 
lacerations and incisions. Depending on the type and severity of the 
wound, dressings may contain a range of additives, healing agents, 
hydrogels, silver films, antimicrobials, and splinting. For severe 
wounds, consistent monitoring and specialised treatment is required. 
For example, wounds over joints that are not appropriately splinted 
and ranged will develop contractures. 

Regenerative Skin proposes the use of cotton-derived cellulose and 
rapid customisation for the production of patient specific smart wound 
dressings. It is possible for tailored drug delivery, sensing material 
and structural elements to be integrated with the wound dressing 
to assist healing and monitoring. Cotton is an ideal material for this 
application as it is biocompatible. Moreover, rapid customisation 
in this context enables medical staff to focus their attention on the 
patient and reduce the time required for the preparation of wound 
dressings.

3D SCAN: Patients are 3D scanned in 
order  to capture wound topology data 
and other data about infection risk, wound 
severity and wound density.

CUSTOMISATION: Wound dressings 
are printed to custom specification 
containing barrier (1), structural (2) and 
hydrogel (3) layers.

FUNCTIONALITY: Incorporation 
of wound specific drug delivery and 
biosensing capabilities can assist wound 
monitoring, patient comfort and recovery.

1
2
3

MARKET: 
Global advanced drug delivery market forecast revenues 
of $227.3 billion in 2020.

PROCESSES/MATERIALS: 
Electrospinning/nanofibre meshes, robocasting/
hydrogels.

FUTURE RESEARCH: 
Hybrid rapid customisation technologies, integrating 3D 
scanning with additive manufacturing, smart materials, 
market and consumer acceptance.
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