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Machinery manufacturers were relieved to 
see the return of ITMA Asia + CITME in June 
(2021) – the first in-person exhibition for the 
textile machinery market in around 18 months. 

Even though the event was a hybrid  
affair for companies without offices in China, 
due to ongoing travel restrictions, companies 
still benefitted from communicating with new 
and existing customers face-to-face. Many 
exhibitors reported strong sales leads as is 
customary at ITMA events, International Dyer 
& Finisher looks back at the exhibition on  
pp. 11-12.

However, the location of the trade fair  
- the first of its kind for the textile industry 
since before the Covid-19 pandemic - is 
somewhat ironic. China boasts the largest 
textile industry in the world and has been 
accused of behaving aggressively to further 
expand market share, especially in niche high-
growth sectors like the digital textile printing 
market. 

And relationships between China and 
the west could hit rocky terrain for the 

broader textile dyeing and finishing industry, 
too. Questions around environmental 
responsibility and the fact that China is 
becoming less dependent on machinery 
imports are cause for concern. 

On the topic of sustainability, innovation 
is key. Companies are increasingly using 
the latest in manufacturing technology to 
produce environmentally conscious systems 
– Industry 4.0 developments are lauded for 
inspiring this shift.       

Lenzing, for instance, has succeeded in 
developing a controlled method of adding 
indigo pigment directly into the spinning 
formulation for its Tencel-branded Modal 
fibres, to create a one-step spun-dyeing 
process which is less burdensome on the 
environment (see pp. 30-31). 

International Dyer & Finisher also 
features Alchemie and HeiQ following their 
partnership to “provide sustainable solutions 
for the high-growth textile finishing and 
coating markets” (see pp. 35-37). Meanwhile, 
Avgol and Algaeing’s initiative to create 

biodegradable colourants for nonwovens is 
available on pp. 44-45.

Aside from sustainability, there is also 
concern around a growing skills shortage in 
developed economies – technology, namely 
automation, is being called upon as a solution. 
Careers in textile dyeing and finishing are 
much less appealing than they were in 
decades gone by and the issue is already 
reaching crisis point. On pp. 22-25, Andrew 
Filarowski, deputy-chief executive of the 
Society of Dyers and Colourists (SDC), offers 
his insight into the problem and how best to 
overcome it.  

Editor:  
Joseph Link
jlink@wtin.com
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World Textile Information Network 
(WTiN) is launching its second 
Innovate virtual event, a week of 
innovation for textile industry 
professionals. The event will take place 
virtually on 25-29 October 2021 with 
a feature-rich technology platform to 
connect, educate and enthuse over 
10,000 innovators from the entire 
textile & apparel manufacturing value 
chain, from raw materials producers to 
global brands. 

Last year’s award-nominated event 
was hailed a great success and an 
excellent development in the  
non-existent physical trade show 
market during 2020. The 2021 
edition will showcase around 200 
global exhibitors from production 
technology, technical textiles and 
nonwovens – a new area of exhibit 
added to address the needs of buyers 
in this growing sector. Some of the 
early exhibitor registrations are 
Beaver Paper Group, BenQ Materials, 
Computer Generated Solutions (CGS), 
Dupont, Groz-Beckert, KISCO, Mahlo, 
Oerlikon, Weko, and Taiwan Textile 
Federation. 

“We believe that last year’s 
event was a necessity in a textile 
& apparel market that was without 
its all-important trade shows and 
conferences,” says Mark Jarvis, 
WTiN’s managing director. “In this 
year’s edition, we want to offer our 
attendees even more, we want to 
congregate the textile and apparel 
community, inform them of the latest 
innovations and trends, and give 
them the opportunity to network and 
display their latest products. Innovate 
will continue to offer a cutting-edge 
and knowledge-sharing platform to 
drive the industry’s 2022 investments 
and purchasing decisions.”

Following last year’s successful 
event, WTiN has formed an advisory 
committee to reinforce Innovate’s 
vision of creating an effective platform 
for knowledge sharing, meetings and 
inspiration. The committee gathers 
some of the best and most passionate 

industry players in the textile & 
garment arena, with the mission of 
shaping the Innovate event to the 
industry’s best advantage. Tapping the 
committee’s advice, the enhanced self-
built platform will energise the virtual 
experience by incorporating elements 
of live engagement and interaction. It 
offers five key features:

•	A strategic summit – WTiN is 
organising the first Innovate Summit 
on 26-27 October 2021 to deliver 
strategic insight into how the 
macro environment will influence 
industry transformation over the 
next five years. Live speeches 
from key opinion leaders will cover 
topics such as government policy, 
paradigm technologies, supply chain 
resilience, circular economy, and 
investing in new business models.

•	Live product demonstrations 
and seminars – Exhibitors will 
demonstrate the salient features 
of their products and solutions 
to potential customers and 
investors during the live video 
demonstrations. This brand-new 
tool will allow exhibitors  to utilise 
the Innovate platform to showcase 
their latest technology to a global 
reach of textile and apparel 
professionals.

•	Scheduling and live interaction 
– With integrated video, audio 
and chat functions, exhibitors 
will be able to engage in real-
time two-way conversations with 
the visitors, thought leaders and 
business connections during 
meetings, seminars and roundtable 
discussions.

•	Smart recommendations – An 
intelligent recommendation 
platform that matches exhibitors 

with relevant visitors, and vice 
versa. Through the user’s behaviour 
and searches performed on the 
platform, the algorithm learns to 
provide highly relevant business 
matches.  

•	Innovation hub – An innovation 
showcase that enables visitors 
to see the most innovative 
technologies and solutions from 
exhibitors up close. It also allows 
visitors to quickly fix meetings with 
exhibitors to find out more about 
the solutions. 

Although physical trade shows are 
beginning to return in some parts 
of the world, travel restrictions are 
still playing a major role in their 
attendance. Innovate 2021 will have 
the capacity to provide industry 
innovators with the same networking 
opportunities as physical events, 
the ability to showcase their latest 
products, all while understanding the 
global trends shaping the future of the 
textile & apparel industry.

“Innovate will once again be a 
milestone for digital events in our 
industry this year,” says André 
Wissenberg, Oerlikon’s head of 
marketing, corporate communications 
and public relations. “The event will be 
much more focused in terms of time 
and topics, with numerous live acts 
and more interaction. We at Oerlikon 
are already looking forward to five 
innovative days to generate new leads 
in a global, virtual market.”

“The 2020 Innovate virtual trade 
show was a unique and successful 
experience that offered us a way 
to connect and interact with our 
customers during the pandemic,” says 
Tobias Sternbeck, CEO of Beaver 
Paper Group.

Feature-rich technology  
platform at virtual event

6 International Dyer & Finisher
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Datacolor and Archroma have 
joined hands to make the Archroma 
‘Color Atlas’ library system available 
for colour searching within the 
‘Datacolor TOOLS’ colour quality 
control application. ‘Datacolor 
TOOLS’ is a colour quality control 
application for industries where 
colour accuracy is a critical 
component of overall product quality.

Datacolor provides colour 
management solutions that empower 
customers to make objective,  
cost-effective and smart colour 
decisions in applications such as 
textile and apparel, paint and coatings, 
plastics, photography, and design. 

The perfect integration of its 
instruments and software help 
formulate, measure, control and 
communicate colour, and its 
algorithms reproduce colour on 

materials and displays. That is 
where the Color Atlas by Archroma 
will considerably benefit users of 
Datacolor solutions.

Color Atlas was launched in 2016  
to provide fashion designers and 
stylists with off-the-shelf colour 
inspiration – it can be implemented 
with just a few clicks, Archroma says.

The Color Atlas continues to  
evolve in line with Archroma’s 
commitment to sustainability 
through innovation. The company 
describes it as “The Archroma Way 
to a sustainable world: safe, efficient, 
enhanced, it’s our nature”. All colour 
references available in the Color  
Atlas have been formulated with 
products that comply with leading 
international eco-standards and can 
be selected based on the desired 
sustainability profile.

The Color Atlas contains 4,320 
colours applicable on cotton 
poplin, almost double that of 
similar tools available to textile 
and fashion specialists. Technical 
support is available to designers, 
manufacturers, as well as brands and 
retailers, through Archroma’s global 
offices, for every single colour from 
its selection to its implementation 
in production. Engineered colour 
standards empowered by NFC 
technology are also available for 
all colours and reproducible in 
production. 

Moreover, Archroma has recently 
launched a similar tool with 1,440 
colours on polyester. Both libraries 
will be available in the ‘Datacolor 

Continues on p. 8

Partnership to improve colour

Kiri Industries awarded  
for Dystar stake
Following a lengthy litigation process on valuation, the 
Singapore International Commercial Court (SICC) has 
awarded Kiri Industries Limited’s 37.57% stake in Dystar 
Global Holdings Pte the value of US$482.50m (₹3,500 
crore), according to Supreme Court of Singapore 
documents. 

The court observed two ‘minor adjustments’ in 
relation to application of tax rate for the fiscal year 
2018, and DyStar Group Tax Rate pertaining to 
Longsheng fees, says The Hindu Business Line.

Kiri’s management claims that the two adjustments 
would total more than US$2m, and hence the value of 
Kiri’s stake in DyStar determined by the court would still 
be around US$480m. 

“The final crystallisation of this residual minor 
adjustment is expected to be done by Singapore Court, 
within the next three to four weeks, as per assessment 
of our legal team,” Kiri Industries said in a statement on 
4 June 2021, a day after the release of the court decision 
on 3 June 2021.

Dystar is a dyestuff and chemical manufacturer and 
solution provider to a variety of industries, including the 

textile industry. Kiri Industries, an Indian manufacturer 
of organic dyes, acquired Dystar Group in 2009 for 
a sum reported to be around US$164m. In 2010, the 
company acquired the US arm of Dystar for a value of 
US$10m.

Kiri Industries had filed a minority oppression suit 
against Senda International Capital in 2015 regarding 
its minority stake held in DyStar. In 2013, Senda 
International Capital converted its Zero-Coupon 
Convertible Bolds which it held in DyStar Group (issued 
before the acquisition) into equity shares, which 
reportedly diluted Kiri Industries’ stakes to 37.15%. 
Following the suit, the court had directed Senda to 
buyout Kiri’s minority stake held in DyStar. However, the 
case was refiled. 

After much back and forth over the years, the order 
on valuation of Kiri’s stake was pronounced on 3 June 
2021, with Kiri Industries making a statement the 
following day.

“We believe this transaction to happen within this 
fiscal year and the amount will get reflected in our 
balance sheet of 2021-22,” says Kiri Industries.
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TOOLS’ platform for colour 
searching.

Each colour from the Color Atlas  
is available for purchase from 
Archroma as an ‘Engineered Colour 
Standard’. With that, the brands, 
designers and mills using the 
‘Datacolor TOOLS’ platform will  
have at their disposal the ability 
to search the 5,760 colours of the 
Color Atlas by Archroma to quickly 
find colours for their seasonal colour 
palettes.

“With this collaboration between 
Datacolor and Archroma, we bring 
the best of two worlds: the software 
capability of the ‘Datacolor TOOLS’ 
platform combined with the colour 
inspiration and executable accuracy 
of the 5,760 colours available in Color 
Atlas by Archroma,” explains Lisa 
Beck, product manager at Datacolor. 
“It’s a match made in heaven for 
those textile and fashion designers 
looking to expand their colour 
horizon and accelerate their speed 
to market.”

“We are proud to partner with 

Datacolor and thus bring ever more 
accurate colour management to the 
brands, designers and mills who are 
using their design tools,” says Chris 
Hipps, head of Colour Management 
Services at the Archroma Brand 
Studio. “With Color Atlas by 
Archroma, they can finally dream of 
a colour, find it quickly within their 
Datacolor TOOLS software and then 
specify it with the confidence that 
their design intent will be executed in 
their global supply chains.”

For more information on Archroma’s 
Color Atlas technology see p. 50. 

Continued from p.7

Monforts vice  
president retires
Monforts’ Klaus Heinrichs, previously vice president at 
the company for 30 years, has retired.

The company suggests that Heinrichs’ contributions to 
the business and industry were invaluable. 

Nicole Croonenbroek, marketing manager at Monforts, 
says: “From the very beginning until today, [Heinrichs] 
used his great flair and networking skills to secure and 
improve the company’s international presence and public 
relations, especially at seven successive ITMA textile 
machinery exhibitions, beginning with the show in Milan 
in 1995.

“He has always been a guarantor of successful  
product launches for Monforts technical and 
technological highlights such as the TwinAir principle 
of independent airflow regulation, the Hercules LTM 
stenter chain, the Econtrol dyeing technology or the 
MontexCoat device – to mention only a few.”

Heinrichs was also active on the VDMA’s Exhibition and 

Marketing Committee since 1993, which he chaired from 
2005 to 2008.  

Thomas Waldmann, managing director at the VDMA 
Textile Machinery Association, says: “[Heinrichs] always 
enriched the industry discussions with practical and 
future-oriented proposals and thus also advanced ITMA. 
We sincerely thank him and wish him all the best for this 
new chapter of his life.”

Stefan Flöth, managing director at Monforts, adds: 
“We will miss [Heinrichs] as a colleague and as a  
manager because of his skills, character and his 
engagement. He truly represents the Monforts 
commitment to our customers to be helpful, accurate, 
fast and reliable, and we keep him as a friend. I’m sure 
the many friends he made throughout the world during 
his career with the company will join us in wishing him 
all the best for his next phase of life together with his 
family.”

Pulcra Chemicals, a German specialty 
chemicals company, has acquired 
Devan, a fellow specialty chemicals 
company based in Belgium. 

Devan is known for its antimicrobial 
range, BI-OME, its probiotics 
solutions, a range of bio-based 
textile finishes, and longstanding 

thermoregulation and flame 
retardant solutions.

Ümit Yaldiz, chief executive  
officer of Pulcra Chemicals, 
comments: “We are thrilled to make 
this announcement with our mutual 
trust to grow our business as a 
solution specialist for our customers 

across a broad range of textile 
markets. 

“The acquisition of Devan will 
support our vision of being the 
leading international benchmark 
for sustainable chemistry. Both 

Chemical company acquisition 

Continues on p. 10
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Lack of data in wet processing 
threatens investment
Poor environmental disclosure at a crucial and highly 
exposed stage of the textiles supply chain is impairing 
ESG (environmental, social, and corporate governance) 
investment in the sector, says Planet Tracker in a new 
report titled Threadbare Data. Planet Tracker is a non-
profit financial think tank aligning capital markets with 
planetary boundaries.

Wet processing companies are intensely reliant on 
water, chemicals and heat to treat and dye fabrics, yet 
are failing to report on how they are managing their 
significant environmental footprint to the detriment of 
their investors, business models and compliance with 
increasing government-led regulations, explains the 
financial think tank. 

Building on its 2020 investigation into water risk  
in the sector, Dye Another Day, Planet Tracker examined 
the environmental disclosures by 230 wet processors 
with a combined market cap of almost half a trillion  
USD, to ascertain how greenhouse gas (GhG) emissions, 
as well as chemicals, waste and energy management,  
are being disclosed and priced. Identifying and assessing 
37 related qualitative and quantitative data points, 
Planet Tracker assigned an environmental disclosure 
score to each company and traced links to investors, it 
says.

The top disclosure score of any company was 7/10, 
assigned to LVMH, which was expected for a  
well-capitalised and publicly traded large fashion 
and lifestyle conglomerate. But critically, 10% of the 
companies had an environmental disclosure score of 0, 
indicating a complete omission of environment-related 
disclosures. 

Additionally, though 90% did disclose at least one 
qualitative or quantitative environmental metric, the 
disclosure itself was generally poor and inconsistent. 
Notably, the analysis also showed that the wet processors 
which Planet Tracker previously identified as having 
operating facilities in high water risk areas provide the 

poorest environmental disclosures – thus compounding 
their investors’ risk exposure.

The report adds that poor disclosures significantly 
hinder investors in assessing the wet processors in 
their portfolios against their ESG investing principles. 
Linking this finding to investor groups, Planet Tracker 
found that family offices and individual entrepreneurs 
were particularly exposed since, on average, they hold 
companies with poorer disclosure scores, the non-profit 
says.

Poor disclosure could also indicate a business risk. 
If wet processors are failing to collect and disclose 
environmental data, they risk losing business from brands 
that are stepping up environmental data requirements 
from their suppliers. It also poses a regulatory threat as 
governments worldwide increasingly turn their attention 
to tackling the huge environmental strains caused by the 
fashion industry.  

With the wet processing industry being so highly 
pollutive, there is no doubt investment in the area is a 
risky move for investors – particularly as environmental 
challenges are increasingly in the spotlight. Increased 
transparency and traceability is needed in order to 
ascertain trust in investments and generate accountability 
for any misgivings when it comes to regulations. 

Catherine Tubb, senior investment analyst at 
Planet Tracker, says: “The plurality of non-mandatory 
sustainability reporting frameworks in the market 
goes some way to explain the lack of consistent and 
standardised environmental disclosures in the textiles 
industry.”

She continues: “But as our analysis of wet processors 
reveals, the sector must accelerate its engagement with 
this issue, with investors, governments and regulators 
also working together to require a single global reporting 
framework – particularly as the environmental and 
financial risks attached are becoming increasingly material 
for sector’s stakeholders and our planet.”

Continued from p.8
organisations have deep histories of 
creativity, innovation excellence and 
a shared commitment to care for our 
communities.”

Yaldiz adds: “With our combined 
platform, Pulcra Chemicals will 
become a stronger partner for our 
customers, uniquely positioning us 

to address our customers’ evolving 
needs. That is why we are also very 
happy that […] Devan has placed 
its trust in us and Pulcra Chemicals 
was the chosen partner for this 
acquisition.”

Sven Ghyselinck, chief executive 
officer (CEO) at Devan, adds: “For 
us, Pulcra Chemicals is the natural 
next step in the development of 

Devan. After a long and successful 
ownership by Pentahold, we are 
pleased to integrate into a larger 
textile chemistry player like Pulcra 
Chemicals. This new home will allow 
the innovative Devan finishes to 
find a faster way into the global 
textile market and will help the 
textile industry to benefit from more 
sustainable products.”
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Review: ITMA Asia + CITME

CEMATEX, owner of the ITMA Asia + CITME trade show, 
has hailed the recent event (12-16 June, 2021) a great 
success, as the textile industry aims to begin its route 

back to a consistent in-person trade show calendar.
Despite the show being pushed back eight months to June 

this year because of the effects of the Covid-19 pandemic, 
the National Exhibition and Conference Centre (NECC) in 
Shanghai welcomed over 65,000 industry professionals across 
the five-day event. 

Prior to the global health crisis, leading exhibitions like ITMA 
Asia + CITME were an opportunity for OEMs to showcase 
innovative technologies, connect with new and existing 
customers face-to-face, and ultimately boost sales. Exhibitors 
also reported a period of post event optimism, which enabled 
exhibitors to increase revenues, and according to CEMATEX’s 
after show report the same principles apply as the world 
emerges from the pandemic – the demand for physical events 
remains strong despite the growth in virtual gatherings.   

The report reveals 1,237 exhibitors from 20 nations were 
in attendance at ITMA Asia + CITME, with 30% of exhibitors 
revealing that they had concluded business deals at the 
event in a post-show survey, of which over 60% estimated 
sales ranging from US$46,000 to over US$463,000 within 
the next six months.

Despite boasting impressive attendance and sales figures, 
this year’s show was very different to past editions. The 
exhibiting staff and visitors were mainly domestic Chinese 
professionals due to China’s stringent travel restrictions on 
people entering the country from overseas. 

Hybrid crowd
Although a small number of international professionals made 
the trip to Shanghai, foreign exhibitors explored new ways 

to connect with show visitors from their offices across the 
globe. Many companies reverted to a hybrid booth system 
which allowed global offices to provide live meetings, 
sales calls, product demonstrations and webinars virtually. 
Although many exhibitors admitted that it did not offer 
the same qualities of having face-to-face interactions, the 
popular hybrid booth system offered a fantastic stop gap for 
the event.

“We owe our success to the support of our exhibitors, 
visitors and partners. Following this coronavirus setback, 
the textile industry is excited to move forward. Due to a 
remarkable recovery in local demand, there is a need to 
expand production capacity quickly,” says Ernesto Maurer, 
president of CEMATEX. 

“Besides, textile manufacturers have resumed plans to 
invest in new machinery to stay competitive. We hope to 
welcome more Asian buyers to the next show as many were 
not able to make it to this edition due to travel restrictions.”

Dyeing and finishing
As with any textile machinery exhibition, the dyeing and 
finishing hall is often one of the most visited by attendees.  
And exhibitors there often come under the most scrutiny, 
especially when it comes to the challenge of sustainability. 

China is the largest market in the textile value chain and 
many dyeing and finishing companies look to the event 
as a chance to showcase their latest innovations and 
developments. Many OEMs have stressed that R&D continued 
throughout the pandemic and that innovation throughout the 
sector was ongoing, which is partly why companies were so 
eager for the return of physical exhibitions. 

By Joseph Link

Reflecting on the first  
in-person event in 18 months 
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Review: ITMA Asia + CITME

According to the International Textile Manufacturers 
Federation (ITMF), the textile chemicals market saw the 
biggest loss in turnover in 2020, with a 20% profit deficit when 
compared to the same time period in 2019. 

Although the main factor in the industry’s poor financial 
performance was most probably a huge collapse in the 
demand for apparel, some experts in the industry believe 
that the poor performance was further emphasised by the 
market’s lack of digital and automated workflows, its historic 
unsustainable practices and it’s over reliance on traditional 
supply chain networks. 

But there were a number of companies offering an alternative 
to the status quo at ITMA Asia. Their technologies could soon 
become the future of the textile dyeing and finishing industry as 
it continues to adapt to the digital revolution. 

International Dyer and Finisher has handpicked three 
companies whose solutions are worth noting for the future.  

Alchemie Technology
Alchemie Technology’s signature solutions Novara and 
Endeavour were both on display at ITMA Asia + CITME.  

Alchemie’s Novara solution is a non-contact  
chemistry-saving finishing system, able to drastically reduce 
the amount of chemicals, water and energy required in the 
coating application process.

“A key benefit of the Novara technology is that it is able 
to deliver functional finishes using significantly less energy 
and chemicals,” explains Simon Kew, Alchemie Technology’s 
managing director. “The system uses more concentrated 
chemistries, applying the coating or finish to exactly where it is 
needed, avoiding the use of excessive resources.”

According to Kew, the Novara system is able to save on 
energy consumption by up to 85%; chemical usage by up to 
30%; and is able to reduce the cost to users by up to 30%. 

For more information on Novara’s ability to also apply 
multiple coatings to a wide range of textiles to give them more 
than one property, see pp. 35-37.  

Endeavour, meanwhile, is a waterless dyeing solution which 
Alchemie claims can significantly ease the industry’s burden 
on the environment. Features of the technology, according to 
Alchemie, include: an 85% reduction in energy consumption; 
high colour fastness without washing, enabling dyeing in 
water-poor regions and the elimination of environmental water 
pollution; high throughput - one machine replaces around five 
traditional jet dye baths; halving the cost of textile dyeing and 
delivering newfound profitability to the textile colouration 
industry. 

Aside from the environmental benefits, Endeavour is 
also equipped to combat troublesome issues like colour 
management which still proves costly for textile dyers and 
finishers. Kew says Endeavour is capable of precision colour 
matching and shade control and can be used with a wide 
range of fabrics and dye chemistry. 

Jeanologia 
Jeanologia was out in force at ITMA Asia + CITME 2021 having 
opened an office in Hong Kong last year (2020) to position 
itself to expand across the important east-Asian market  
– Jeanologia technology now produces 10% off all denim in 
China annually, the company claims. 

Jeanologia’s quest is to make the denim dyeing industry 
more sustainable and the company has done this by 
developing a whole host of solutions during the last 10 years. 
The company’s latest product, which was showcased at 
the NECC in June, was Handman. The technology is a fully 
automated digital denim production system that allows for 
10,000 pairs of jeans to be produced every day, sustainably, 
it is stated. The system also uses two human operators, two 
robotic devices and eight lasers to enhance production 
output. Jeanologia says the automated capabilities of the 
Handman system will change the relationship between 
brands, retailers, and producers, allowing for more 
interconnected communications and strategic planning.

By using automated systems, brands are able to control 
and order on-demand stock, leading to less overproduction 
and improving the sustainability of the production process. 
Addressing the throw away culture in fashion is one of the key 
challenges in the textile market’s drive to an environmentally 
friendly future. 

And with the continuing roll-out of Industry 4.0 ready 
solutions, automation is only going to become more 
prominent, particularly in western economies like Europe 
where there is a growing skills shortage within traditional 
industries. 

 
Thies 
At ITMA Asia + CITME, Thies showcased its portfolio of textile 
machinery for the fields of fibre, yarn, and fabric dyeing. 

Offering sustainable solutions for its worldwide customer 
base, each machine type on display is from the outset 
designed to minimise the inputs and respectively the outputs. 

However, Thies does not only concentrate on the machine 
design but also on developing intelligent software solutions 
to control the actual dyeing process. With the help of these 
so-called ‘energy-efficient functions’, its customers achieve 
enormous reductions in water, energy, dyestuff, chemicals and 
utilities consumption. 

Modern dyehouses further implement dye kitchens, as well 
as dosing and dispensing systems from Thies in their facilities. 
The fully automatic weighing, dissolving, and provision of 
dyes and chemicals leads to exact dyeing results, maximum 
reproducibility, significantly increased occupational safety 
and tremendous time savings, according to Verena Thies, 
shareholding manager at Thies.

Undoubtedly, innovation was key at this year’s ITMA Asia 
+ CITME and the role Industry 4.0 is playing in that once 
again sparked debate. The industry that was once reticent to 
change is now turning a corner and digitalised manufacturing 
technologies are expected to lead textile manufacturing 
into a prosperous future beyond the pandemic. More 
technologies supporting the industry’s recovery from the 
current economic downturn will take centre stage at ITMA 
Milan in 2023. 

However, the next instalment of ITMA Asia + CITME will be 
held in November 2022, once again at the National Exhibition 
and Convention Centre (NECC) in Shanghai. Organisers 
say they hope the next show will allow for a wider range of 
international visitors and exhibitors to attend.  

For more information, please visit www.itmaasia.com or www.
citme.com.cn. 
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Responding to the growing needs 
of an on-demand economy driven by 
small order quantities and nearshoring, 
Twinery - the innovation arm of Sri 
Lanka’s leading garment manufacturer 
MAS Holdings - has developed digital 
printing and coating solutions.

Last May (2020), Twinery introduced 
a new plasma-based chemical vapour 
deposition system adding coatings to 
textiles that offer functional benefits, 
such as water repellence, without using 
water. For example, “we have added 
bacteriostatic, anti-odour, anti-snagging, 
anti-piling, colourfastness properties 
to the water repellency solution,” says 
Twinery chief innovation officer, Ranil 
Vitarana. 

The company has already completed 
production orders to apply durable 
water repellent (DWR) applications for 
two leading swimwear brands and a glove 
brand, he says. Twinery is running trials 
to expand the applications the system 
can deliver. 

“We are looking at expanding to 
moisture management, bacteriostatic and 
to improve the longevity of garments,” 
says Vitarana. “We have run preliminary 
trials on these additional applications, and 
we have very promising results [for this 
patent-pending technology].” 

The system is based on low pressure 
plasma-enhanced chemical vapour 
deposition where pre-energised 
chemicals and gases flow into a 
low-pressure chamber and exit in a 
plasma state by absorbing the energy 
provided by the radio-frequency 
electrodes. Garments are then placed 
inside the vacuum chamber, which 
can accommodate multiple garments 
simultaneously. Ionised plasma particles 
create reactive sites on the garment 
surface, with relevant functionalising 
chemicals introduced during the second 
stage, with the plasma state ensuring 
permanent adhesion. The process is 
optimised to give a uniform coating 
across all garments inside the plasma 
chamber within minutes.

The process is sustainable because it 
uses no water in adding functionality, so 
no liquid emissions. It also “only adds a 
very fine layer on the fibres so this does 
not impact the current look and feel 
of the fabric,” treating garments with 
multiple layers, and across seams and 
embellishments. 

“Since it unlocks the ability to 
add functionality at the end of the 
manufacturing process it allows a lot 
of design freedom,” says Vitarana. He 
argues the system is user-friendly and 
has low labour demands, boosting its 
nearshoring potential.

Prompt.ly is another patented  
direct-to-garment technology 
developed by Twinery. It “includes 
hardware, software and chemistry that 
enables printing of not just sections, but 
the entire outer surface of a [finished] 
garment,” Vitarana adds. 

The company has named the system 
‘wrap-around’ printing since the print 
system wraps around the entire surface 
of the garment and can also be used for 
printing sections - ‘placement printing’ 
on T-shirts and other garments. The 
technology, which has been gradually 
rolled out since February (2020) is also 
being used to finish lingerie, briefs, and 
boxers.

Explaining its operation, Vitarana says 
this digital DTG printing technology 
uses pigment ink in combination with 
proprietary chemical pretreatment 
sprays to ease printing on cotton, 
polyester and nylon. 

Using digital printing “saves a 
significant amount of water, up to 
99%, compared to traditional acid or 
reactive print methods,” he stresses. 
Moreover with Prompt.ly, garments can 
be “stitched as white blanks” and brands 
can “decide on the prints at a much later 
time compared to traditional supply 
chains,” Vitarana continues, highlighting 
the system’s ability to reduce print runs 
to just a single garment, provided the 
blank is in stock. 

“An ideal scenario for Prompt.ly  
could be where a brand replenishes 
items sold in-store periodically using 
blanks stored in a regional printing 
facility,” Vitarana notes. Prompt.ly’s 
print-on-demand model means that a 
brand can order just enough pieces to 
keep stocks replenished without risking 
over-ordering or inventory depletion. 
Moreover, it enables in-season design 
flexibility where brands no longer  
decide on prints and patterns at the 
start of the season and can print, test, 
and then react to the market within 
days or even hours, compared to weeks 
or months using traditional supply 
methods.

Twinery has licensed the technology 
to several apparel brands making 
“all-over printed underwear for a large 
international fashion brand based 
in New York and another in Europe. 
We’ve also executed prints on seamless 
garments, with minimal impact to the 
hand feel for an international sportswear 
brand,” Vitarana says. 

Developing added value  
finishing tech
By Poorna Rodrigo

Prompt.ly is a direct-to-garment (DTG) technology developed by Twinery.
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Striving towards  
sustainable research 
By Poorna Rodrigo

The Covid-19 pandemic and travel 
restrictions that followed may have 
slowed down fibre development and 
innovation in the past 18 months, but the 
world’s largest viscose fibre producer, 
Royal Golden Eagle known as RGE Pvt 
Ltd, based in Singapore, is forging ahead. 

In a statement the company says its 
“US$200m investment commitment in 
next-generation textile fibre innovation 
[over 2019-29] is regardless of economic 
cycles.” 

Notwithstanding the Covid-19 
pandemic, RGE says it takes a long-term 
view of its business. “We continue to 
accelerate our in-house research and 
development (R&D) efforts, including 
realising a full in-house commercial scale 
solution, by 2022,” says Felicia Tang, 
head of communications and external 
affairs of its viscose business. 

The investment plans are split 
across three areas: 70% towards 
scaling up proven clean technology 
in fibre manufacturing; 20% towards 
bringing pilot-scale production to 
commercial scale; and 10% towards 
R&D in solutions for emerging problems 
and opportunities, such as developing 
alternatives to fossil fuel-based plastics.

One such project is a collaboration 
with Finnish start-up Infinited Fiber 
Company, whose innovative cellulose 
carbamate technology turns post-
consumer textile waste and other 
cellulose-based materials, such as 
cardboard waste as well as pulp, into new 
cotton-like sustainable textile fibres. 

Currently, RGE is “discussing with 
Infinited around its technology roadmap 
and fundraising needs for expediting 

commercialisation”, Tang says. The 
company is also pushing for a “joint 
project in China to explore retrofitting 
viscose production with Infinited 
Fiber Company’s cellulose carbamate 
technology”. 

RGE has a series of subsidiaries, such 
as Asia Symbol, Asian Agri, Bracell, 
Sateri, Asia Pacific Rayon, and Pacific 
Oil & Gas. They are mostly sustainable 
resource-based businesses, making pulp 
and paper, specialty cellulose, palm oil, 
and viscose fibre among other materials. 

Its viscose fibre manufacturing arm 
is Sateri, headquartered in Shanghai, 
China, where manufacturing is 
undertaken, with sales and marketing 
offices worldwide. Last March (2020), 
Sateri started commercial production 
of viscose made from recycled post-
consumer textile waste and wood pulp, 
sourced from Swedish company Södra, 
which processes both materials. Södra’s 
OnceMore technology separates 
polyester and cotton in poly-cotton 
blends, and the pure cotton fibres are 
then added to its wood-derived pulp to 
make new textiles. 

Re:newcell is another Sweden-based 
textile-to-textile recycling company 
working with RGE; it dissolves used 
cotton and other natural fibres into a 
new, biodegradable raw material called 
Circulose pulp, which can then be used 
to make biodegradable virgin quality 
viscose or lyocell textile fibres. Following 
a Memorandum of Understanding 
signed in May 2019 with Re:newcell, 
RGE has since trialled the Circulose 
pulp in both its viscose mill in China 
and dissolving pulp mill in Indonesia. 

“While viscose fibres comprising varying 
percentages, up to 20%, of Circulose 
pulp have been successfully produced, 
trials remain underway with a focus of 
assuring performance consistency and 
quality,” says Tang. 

Looking ahead, she says the company 
hoped that other businesses would also 
commit to continued R&D investment 
despite the global economic downturn 
caused by Covid-19. “This is where 
we hope more will remain committed 
to supporting innovation as it takes 
multi-stakeholder partnerships to 
support high capital expenditure and 
the long-term R&D and innovation 
projects to bring new fibres from niche 
to mainstream,” Tang adds. 

Indeed, Tang notes while there is “no 
lack of fibre innovation and development 
in the market […] many have not 
moved beyond proof of concept 
because investments and scale are not 
happening at a quick enough pace.” 

Other drawbacks include the 
quality and availability of feedstock in 
volume. For example, when working 
with new feedstock fibres, “we not 
only consider how pulp performs in 
our viscose production process, but 
also how the fibre will be compatible 
with the processes of our downstream 
customers like yarn spinners”, she says. 
After all, “a sustainable product is 
irrelevant, or at best a proof of concept, 
if consumers do not accept its quality, 
performance or cannot afford its price”. 
Hence “a concerted effort across 
the industry is necessary for moving 
the needle on fashion circularity with 
immediacy and urgency”.
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The fight is on to save the Swiss 
textile industry unfettered access 
to the European Union (EU) internal 
market and research programmes 
after Switzerland pulled the plug on 
seven years of talks aimed at a new 
trade and cooperation treaty. 

A 26 May Swiss Federal Council 
statement, explaining why it could  
not support the projected 
Institutional Framework Agreement 
(InstA) deal, cited “substantial 
differences” on “key aspects” of 
the draft agreement mapped out 
in 2018. This included a dynamic 
alignment clause whereby the Swiss 
confederation’s rules would have been 
updated automatically in line with any 
changes in EU legislation. 

However, for the EU side, “if you 
take out dynamic alignment there’s 
nothing left”. Dynamic alignment was 
“100% the essence of the institutional 
agreement”, an official explained at 
a European Commission briefing in 
response to the Swiss decision.

Most textile trade between the EU 
and Switzerland is regulated by a 1972 
Free Trade Agreement (FTA), which 
not only provided market access but 
also eliminated all duties on industrial 
products, such as textiles and textile 
equipment. 

The Swiss decision does not  
affect the FTA’s validity, so  
duty-free bilateral trade will continue 
for the moment for most products. 
However, the EU official underlined 
that most of the 120 agreements 
between the EU and Switzerland, 
including the 20-year-old EU-Swiss 
Mutual Recognition Agreement 
(MRA), are “static” and lacking 
revision clauses. 

Without dynamic alignment to 
update provisions, so-called “erosion” 
will bring trade problems when the 

EU amends its rules or brings in new 
standards. Peter Flückiger, executive 
board chair of trade association  
Swiss Textiles takes a similar view. 
“It’s not an immediate problem but a 
creeping erosion of the position we 
have now, which is not good for  
Swiss or European Union companies.” 

Flückiger stresses in the short 
term, for clothing and most textiles, 
there will be no negative effects. But 
“in the long run, if the EU adopts a 
new regulation on the PPE [personal 
protective equipment] chapter, for 
example, we will have a problem.”

As Flückiger points out, the sale  
of Swiss medical devices in the 
EU were hit immediately by a new 
regulation taking effect on 26 May, 
the EU Medical Device Regulation 
(MDR). This meant the relevant 
chapter of the EU-Swiss Mutual 
Recognition Agreement (MRA)  
needs an update for Swiss 
manufacturers to continue to have 
free access to the single market. But 
the EU refuses to consider revising 
the MRA or any single chapter 
without a deal on InstA. 

“There are a lot of medical devices 
with textiles in them,” Flückiger 
says, pointing to braid implants and 
membrane filters as examples. The 
changes mean that Swiss suppliers 
can put products on the EU market 
but now need a second certification 
of compliance from a certification 
body based in one of the 27 member 
states as well as a responsible person 
in the bloc. “So, it’s not that the EU 
is closed but it’s more burdensome,” 
Flückiger explains.

Textile production machinery  
faces the same fate as medical 
devices in four years unless there 
is a new agreement by then. The 
European Commission put forward 

a proposal for a regulation on 
machinery products on 21 April to 
replace the 2006 machinery directive 
(2006/42/EC). The legislative  
process is likely to take 18 months 
with the regulation taking effect 30 
months after its adoption - around 
spring 2025 - when the machinery 
chapter of the EU-Swiss MRA 
becomes obsolete. 

The EU has rejected the Swiss 
proposal for partial alignment, with 
the EU official telling journalists that 
it “doesn’t work … if you have partial 
alignment on goods but no alignment 
on the environment, we don’t have a 
level playing field”.

Similarly, without InstA or a future 
global agreement, Swiss participation 
in future research and innovation 
programmes is out. The official 
underlines “it is not possible to be 
involved with this programme” adding 
that “you have to have the framework 
agreement to be involved in all our 
programmes.”

But in a joint declaration following 
their 11 June meeting, the Swiss 
Federal Assembly and European 
Parliament urged the Swiss Federal 
Council and the Commission to 
ignore institutional and market 
access questions for now and 
focus on “mutually beneficial 
cooperation”, notably starting 
negotiations on Switzerland’s 
participation in all the EU’s 2021-2027 
programmes including association 
with the Horizon Europe research 
programme.

“We all have an interest that we 
continue this full participation in 
all those programmes,” Flückiger 
says, adding that “in my view no one 
has an interest in Switzerland no 
longer participating in this research 
agreement, but you never know.”

Battle on to save Swiss  
access to EU research  
and market 
By Sara Lewis 
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Integrated strategies of systems 
metabolic engineering and membrane 
engineering has led to the production 
of natural rainbow colorants 
comprising seven natural colorants 
from bacteria for the first time, 
according to researchers.

A research group at KAIST (Korea 
Advanced Institute of Science and 
Technology) has engineered bacterial 
strains capable of producing three 
carotenoids and four violacein 
derivatives, completing the seven 
colours in the rainbow spectrum, 
KAIST says.

The research team integrated 
systems metabolic engineering and 
membrane engineering strategies 
for the production of seven natural 
rainbow colorants in engineered 
Escherichia coli strains. The strategies 
will also be useful for the efficient 
production of other industrially 
important natural products used 
in the food, pharmaceutical, and 
cosmetic industries, according to 
KAIST. There is also the potential 
for colorants to be used as natural 
colorants in the textile dyeing 
process.

KAIST says that colorants are 
widely used in our lives and are 
directly related to human health 
when we eat food additives and wear 
cosmetics. However, most of these 
colorants are made from petroleum, 
causing unexpected side effects 
and health problems. What’s more, 
they raise environmental concerns 
such as water pollution from dyeing 
fabric in the textile industry. For 
these reasons, the demand for the 
production of natural colorants using 
microorganisms has increased but 
could not be readily realised due to 
the high cost and low yield of the 
bioprocesses, researchers say.

These challenges inspired the 
metabolic engineers at KAIST 
including researchers Dongsoo Yang 

and Seon Young Park, and Sang Yup 
Lee, a professor from the Department 
of Chemical and Biomolecular 
Engineering. The study, entitled 
‘Production of rainbow colorants by 
metabolically engineered Escherichia 
coli’, was reported in Advanced 
Science.

KAIST says the research, for the 
first time, reports on the production 
of rainbow colorants comprising 
three carotenoids and four violacein 
derivatives from glucose or glycerol 
via systems metabolic engineering 
and membrane engineering. The 
research group focused on the 
production of hydrophobic natural 
colorants useful for lipophilic food 
and dyeing garments.

First, using systems metabolic 
engineering, which is an integrated 
technology to engineer the 

metabolism of a microorganism, three 
carotenoids comprising astaxanthin 
(red), b-carotene (orange), and 
zeaxanthin (yellow), and four violacein 
derivatives comprising proviolacein 
(green), prodeoxyviolacein (blue), 
violacein (navy), and deoxyviolacein 
(purple) could be produced. Thus, 
the production of natural colorants 
covering the complete rainbow 
spectrum was achieved, researchers 
say.

They continue, when hydrophobic 
colorants are produced from 
microorganisms, the colorants are 
accumulated inside the cell. As the 
accumulation capacity is limited, the 
hydrophobic colorants could not 
be produced with concentrations 
higher than the limit. In this regard, 
the researchers engineered the 
cell morphology and generated 

Natural rainbow colorants 
microbially produced for  
textile dyeing

Systems metabolic engineering was employed to construct and optimise the metabolic pathways 
and membrane engineering was employed to increase the production of the target colorants, 
successfully producing the seven natural colorants covering the complete rainbow spectrum
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Venator has developed a new liquid 
pigment masterbatch technology, 
which the company says can be used 
to whiten recycled polyethylene 
terephthalate (PET) fibres quickly, 
cleanly, and efficiently. 

Based on Venator’s established 
titanium dioxide (TiO2) platform for 
the fibre industry, the new HOMBITAN 
LQ range is optimised for delustering 
PET fibres from plastic bottles that 
will be re-spun into polyester – ready 
for creating new consumer products 
including footwear and apparel. 

Venator is launching HOMBITAN 
LQ White 100 for semi-dull recycled 
PET fibres, and HOMBITAN LQ White 
130 for the manufacture of full-dull 
fibres. Designed for small-scale 
recycled PET projects, conducted on 
a single extrusion line, both products 
are simple to use and offer several 
advantages over solid (pelletised) 
masterbatch pigment solutions, the 
company argues.  

Dosed via a precision pump, 
HOMBITAN LQ products can be 
incorporated into an extrusion line 
and homogenised into a recycled 
polymer melt. HOMBITAN LQ 
products also have a higher solid 
pigment load than pelletised 
solutions, meaning fibre producers 
use a very small quantity to achieve 
comparable whiteness and opacity 
results, explains Venator.  

Designed to withstand temperature 
changes and pressure fluctuations 
during processing, HOMBITAN LQ 
products deliver uniform whiteness, 

thus reducing the gloss of recycled 
fibres that can be considered unsightly 
in some garments, the company 
continues.  

Moreover, HOMBITAN LQ products 
require no pre-processing which 
saves fibre producers time and money. 
Unlike pelletised masterbatches, which 
need to be dried and crystallized, 
HOMBITAN LQ products are delivered 
ready-to-use, in easy-to-store drums. 
HOMBITAN LQ products, according 
to Venator, can also be used near 
spinning operations thanks to their 
liquid formulation. 

Xandra Bläser, global business 
director, Specialty Pigmentary TiO2  
– Fibres & Films at Venator, says: “The 
use of recycled PET to create fibres 
for footwear, textile and apparel 
applications is now commonplace. 
This shift has been gaining momentum 
over the last few years and reflects 
the wider corporate sustainability 
ambitions of manufacturers that want 
to reduce their dependence on virgin 
materials, cut their carbon footprint 
and give a second life to materials 
that would otherwise end up in 
landfill. Our HOMBITAN LQ range is 
designed to support these customers 
as they step up their environmental 
efforts. 

“Applying our extensive knowledge 
of the fibre spinning process, we’ve 
created a liquid TiO2 technology that 
can help fibre producers achieve the 
high-quality end results they want 
from the PET they have recovered. 
The creation of HOMBITAN LQ is the 

first in a number of new liquid-based 
products, designed to simplify the use 
of TiO2 and other additives across a 
range of applications and industries.” 

Alongside the supply of HOMBITAN 
LQ, Venator points to its other 
pigment and additive products for the 
fibres and textiles market. Examples 
included TiO2 for delustering a 
range of fibre polymers such as 
polyester, polyamide, viscose and 
polyacrylonitrile, and HOMBRIGHT 
S-ID (BaSO4) for bright yarns that 
have greater production stability and 
can be spun faster, the company adds.  

HOMBITAN LQ products require no  
pre-processing which saves fibre producers time 
and money, Venator states

New solution to whiten PET fibres

The new HOMBITAN LQ range is optimised for 
delustering PET fibres from plastic bottles that 
will be re-spun into polyester

inner-membrane vesicles (spherical 
membranous structures) to increase 
the intracellular capacity for 
accumulating the natural colorants. 

To further promote production,  
the researchers generated  
outer-membrane vesicles to secrete 
the natural colorants, thus succeeding 
in efficiently producing all of seven 
rainbow colorants. It was even more 
impressive that the production of 
natural green and navy colorants was 
achieved for the first time, KAIST says.

“The production of the seven 
natural rainbow colorants that can 

replace the current petroleum-based 
synthetic colorants was achieved for 
the first time,” Yang says.

As the industry’s sustainability 
drive continues, the desire and need 
for natural resources remains of key 
importance to the industry, especially 
when it comes to textile dyeing. 
The textile industry is the second 
largest polluter globally with large 
manufacturing nations such as China 
and India holding increasing influence 
over this statistic. With nations 
such as these being among primary 
geographies for the dyeing industry, 

innovations such as this development 
will prove key when it comes to 
cleaning up these manufacturing 
processes.

While the development is clearly 
still in its infancy at research stage, it 
will be interesting to see how and if 
it evolves into a scalable, commercial 
technology.

This work was supported by the 
Cooperative Research Program for 
Agriculture Science & Technology 
Development (Project No. 
PJ01550602) Rural Development 
Administration, Republic of Korea.
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Technical briefing: fire retardancy

Abstract
Flame retardants are applied onto textile substrates to 
prevent fire from initiating and spreading reducing the 
potential damage to the textile or its user. The use of flame 
retardants varies from fibre to fibre as every fibre behaves 
differently when subjected to flames, given their different 
physical and chemical properties. 

As a result, different types of flame retardants must be 
matched appropriately to different types of material. For 
instance, a flame retardant suitable for cellulosic fibres would 
not be suitable for synthetic fibres and vice versa. The most 
difficult material in which to achieve flame retardancy is 
polyester and polyester-cotton blended fabrics. Polyester 
and cotton blends are a popular textile combination for many 
applications and Sarex has developed two different flame 
retardants to be applied to polyester and cotton substrates: 
Saraflam-CWF (M) and Saraflam-PDR. 

Saraflam-CWF (M) is a flame retardant for cellulosic fibres 
and Saraflam-PDR is a non-durable flame retardant available 
in powder form and suitable for all substrates, following a 
series of ASTM D 6413-94 vertical tests. 

The treated fabric showed positive results and passed the 
criteria of flame retardancy. The Saraflam-CWF (M)-treated 
cotton fabric also showed durable results even after 10 home 
launderings.

Keywords
Durable flame retardant, powder flame retardant, polyester, 
and cotton blended fabric.

1. Introduction
Flammability refers to the ease with which a substance 
may ignite and support a fire. Flame retardant fabrics are 
designed to resist igniting when exposed to a flame, to inhibit 
the spread of a flame, or to be self-extinguishing. Flame 
retardancy can be achieved using flame retardant fibres or 
by the use of flame retardant finishes on fabrics. 

Today, flame retardant fabrics are finding importance 
across all industrial and commercial workspaces where 
workers are in direct contact with sparks, flames, or fire. 

Flame retardant fabrics can make up uniforms for: firefighting 
agents; workers of foundries; welders; automotive workers; 
or engineers working across several industries. These 
professions in particular benefit from flame retardant textiles 
as exposure to flames or fire is more commonplace. The 
purpose of flame retardant garments and textiles is to impart 
resistance on the substrate to flames or sparks to protect 
human lives and prevent injuries. 

There are two key types of flame retardant finishes and 
fibres: durable and non-durable. Durable flame retardant 
fibres or finishes are still effective after home laundering 
or washing, whereas non-durable flame retardants contain 
phosphate or phosphonate salts and are used for fabrics 
which are not washed frequently.  

Durable finishes are usually used for cellulosic fibres 
containing tetrakis (hydroxymethyl) phosphonium salts which 
react with urea and are cured with gaseous ammonia. Softer 
versions have been recently developed using chemical or 
process modifications, which do not require gaseous curing.

Polyester-cotton blends pose a special flammability 
problem as the thermal and mechanical properties of the 
two fibres are so different. Cotton tends to char on heating 
but generally maintains some structural integrity whereas 
polyester normally melts and flows at temperatures of 260°C. 
If a mixture of the two fibres is burned, the molten polyester 
frequently tends to wick on the cotton char, resulting in the 
phenomenon of material scaffolding. 

Considering the limitations of existing flame retardants 
for polyester-cotton blends, Sarex has developed a flame 
retardant for cotton, as well as a non-durable flame retardant 
which will work on all substrates, including blends.

Saraflam-CWF (M)
Saraflam-CWF (M) is a durable flame retardant for 100% 
cellulosic fabric. Saraflam-CWF (M) chemically reacts with 
these fibres thereby imparting durable flame retardancy 
which can withstand several launderings and dry cleanings. 
Saraflam-CWF (M) prevents flame propagation in presence  
of fire. To get accurate and desired results, a sufficient  
add-on of the Saraflam-CWF (M) should be given on the 

By Dr Naresh M Saraf and Dr Sanket Valia

Flame retardant 
developments for cotton, 

polyester and blends
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A vast number of everyday textile items require fire retardancy for safety and protection

fabric. The product has passed the NFPA-701, BS 3119, BS 
5852 regulation tests. Saraflam-CWF (M) is an 80% product.

Saraflam-PDR 
Saraflam-PDR is a water soluble, flame retardant which is also 
available in powder form. It can be applied on 100% cotton, 
100% polyester and polyester-cotton blended fibres. It is 
durable to dry cleaning but not durable to washing. It allows 
for a soft handle and has a minimum effect on the shade of 
fabric. To get the desired results, a sufficient add-on of the 
Saraflam-PDR should be applied to the fabric. 

2. Application condition
A piece of 100% cotton shirting fabric and a piece of  
100% cotton bottom weight fabric were finished with 
Saraflam-CWF (M) by padding the application with 70% 
expression, they were then dried at 1200°C for two minutes 
and cured at 1600°C for three minute. The recipe used is in 
graph below.

Afterwards, a piece of 100% cotton shirting fabric, a 
piece of 100% cotton bottom weight fabric, a piece of 100% 
polyester fabric and a piece of polyester-cotton blended 
fabric were finished with 150 gpl Saraflam-PDR, with a 70% 
expression. The fabrics were then dried at 1100°C for four to 
five minutes.

3. Test method
The finished fabrics were evaluated for flame retardancy 
using the vertical ASTM D 6413-94 test, an industry 
benchmark for flame retardancy. Samples were weighed 
before being mounted in a frame and placed in the flame 
chamber. The methane (C.P. grade) burner flame was 
adjusted to a height of 1.52 inches and the specimen set to 
0.75 inches above the burner. The bottom of the specimen 
was exposed to the flame for 12 seconds at which point  
it was observed for melting and dripping behavior. The  
after-flame time, the length of time for which a material 
continues to flame after the ignition source has been 
removed, was recorded. Furthermore, any afterglow time  
was recorded.

4. Results & discussion
From Table 1 it is seen that the fabrics treated with 300 gpl 
Saraflam-CWF (M) show excellent flame retardancy on the 
piece of 100% cotton shirting fabric and the piece of 100% 
cotton bottom weight fabric. 

Moreover, the afterglow time of the treated fabric is zero 
indicating it is not propagating the flame after the flame is 
withdrawn. The main reason for this flame retardancy action 
is because a carbon scaffold is formed by the dehydration 
of the flame retardant-treated cellulose, counteracting heat 
penetration and the spread of fire.

The durability of treated fabrics was tested after washing 
the fabric using AATCC-61 2A (accelerated washing) where 
one wash is equal to five washes - the results are summarised 
in Table 1 (p. 20). It was seen that all the fabrics treated with 
flame retardants showed good durability even after 10 home 
launderings.

From Table 2 (p. 20) it is seen that the fabrics treated with 
150 gpl Saraflam-PDR show excellent flame retardancy on 
the piece of 100% cotton shirting fabric, the piece of 100% 
cotton bottom weight fabric, the piece of 100% polyester 
fabric and the piece of polyester-cotton blended fabric. It 
also evidences that the afterglow time of treated fabric is 
zero indicating it is not propagating the flame at all after the 
flame is withdrawn.

Recipe No. gm/litre

Saraflam-CWF(M) 300

Saralink-ULF 55

Phosphoric-Acid(85%) 15

Saralube-2975 40

Sarawet-NF 0.5
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5. Conclusion
Cotton is one of the most widely used fibres in a number 
of fields including military textiles and home furnishings, 
so developing a cost-effective durable flame retardant for 
cotton is of utmost importance. The Sarex flame retardant 
Saraflam-CWF (M)-treated fabric shows durable results at an 
economical price. This finish is also durable for up to 50 home 

launderings in some cases when a sufficient dry add-on of 
25-28% is applied to the fabric. 

Moreover, non-durable flame retardants like the  
Saraflam-PDR can be applied on all substrates including 
polyester-cotton blended fabrics which are one of the 
most difficult fabrics to be given flame retardancy - the 
development is quite new to this field.

Sr. 
No.

Fabric
300 gpl Saraflam-CWF (M)

Char length  
(cm)

After Glow 
time (sec)

1

100% Cotton Shirting - Unfinished Completely Burn -

Initial 9 0

After 5HL 11 0

After 10 HL 12.5 3

2

100% Cotton bottom weight - Unfinished Completely Burn -

Initial 4 0

After 5HL 6 0

After 10 HL 6 0

HL: Home Laundering

Sr. 
No.

Fabric
150gpl Saraflam-PDR

Char length  
(cm)

After Glow 
time (sec)

1
100% Cotton Shirting Unfinished Completely Burn -

Finished 9 0

2
100% Cotton bottom weight Unfinished 24 45

Finished 8 0

3
Polyester/Cotton Unfinished Completely Burn -

Finished 6 0

4
100% Polyester Unfinished Completely Burn 0

Finished 7 0

Table 2: Flame retardancy action of Saraflam-PDR on 100% cotton (shirting and bottom 
weight), 100% polyester and polyester-cotton blended fabric

Table 1 :  Flame retardancy action of Saraflam-CWF (M) on 100% cellulosic fabrics
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Skills shortage

Where have all the up-and-coming dyers 
gone? That’s a legitimate question for the 
international textile coloration industry in 
2021. Where are those younger technical 

specialists, keen to learn and progress?
There are plenty of good jobs with considerable 

prospects around for candidates who can turn their hand 
to different colour applications – and, crucially, grasp the 
science behind them.

But the truth is, such valuable, pivotal employees are 
increasingly hard to find and hold onto, and this has become 
a real problem for the sector in terms of maintaining quality 
standards and even day-to-day operations.

So how did we reach this situation? There is plenty of 
anecdotal evidence about how things have changed, and 
why school leavers, and graduates, who might once have 
headed to our sector are now choosing other career routes. 

Established dyers – many of whom are nearing retirement 
– cite a lack of interest or knowledge about career paths in 
dyeing, printing or laboratory work, or assumptions that the 
industry is dirty and undesirable.

Towards the end of 2020, the SDC decided to try and 
quantify this problem, to benchmark where we’re at as a 
sector, and consider more deeply what needs to happen to 
turn things around.

We endeavoured to put numbers to these stories to find 
out if the industry is facing a skills crisis, and if so, to what 
extent? More than 100 textile coloration specialists from 14 
countries provided their insight.

The answer to our key question was a resounding yes, 
there is a skills gap. Older talent is clocking off and there is 
a lack of younger technical staff coming through, according 
to 76.8% of respondents. 

Furthermore, 53.4% felt this situation has already hit a 
crisis point and confirmed that it is now harming textile 
production. 

However, all is not lost. Our research threw up a  
myriad of starting points on how to rescue the situation  
and get our industry back on track – all of which we will 
come to. But before that, here’s some more about what  
we discovered.

The state of the industry
First of all, it’s clear that Covid-19 has caused serious, 
ongoing problems within the textile coloration industry 
– 64.3% of participants agreed on this. Disruption and 
restrictions for factory floors and fluctuations in usual levels 
of demand have all taken their toll.

However, perhaps more worrying is that longer-established 
issues are also affecting the sector. According to our (SDC) 

The Society of Dyers and Colourists (SDC) uncovered a bourgeoning 
skills crisis in textile coloration which is already being felt acutely in 
many countries. This is a serious situation in need of urgent remedy 

writes Andrew Filarowski, deputy-chief executive of the SDC

Global skills gap 
in textile dyeing 

widens: What needs 
to happen next?
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If the skills shortage is not remedied, it is feared the quality of end-user products will suffer
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survey – in which respondents were categorised by seniority 
and type of business or organisation – 31% said their 
workplace was able to recruit the qualified textile coloration 
professionals it needed. 

A total of 71% of survey participants said there was an 
international shortage of knowledgeable textile coloration 
professionals and more than half (55.1%) agreed it was hard 
to find such personnel with truly transferrable knowledge 
and skills.  

Related concerns included a lack of textile coloration 
and scientific knowhow in the industry and supply chain. 
76.8% of industry professionals indicated that there is a 
serious lack of scientific knowledge in the textile coloration 
industry. This suggests that external theoretical training is 
not high on the agenda for many employers, who may prefer 
instead to train in-house on specific processes and tasks. 

77.4% stated that knowledge of textile coloration in the 
supply chain is severely lacking – highlighting the need for 
coloration experts to be able to ensure the dyes supplied 
can not only perform within regulation, but also ensure a 
quality finished product.

Further questioning revealed that the most in-demand 
and difficult skills to find are a breadth of scientific 
knowledge including colour chemistry, colour matching skills 
especially in relation to bulk goods, and an understanding of 
dyes and suitability.

Indeed, if the shortage of talent continues, fears are 
that we will see industries disappearing across the 
globe, knowledge and expertise lost for good and higher 
processing costs for inferior end products.

One senior manager in India, says: “Costs will increase (…) 
and the gap between the end-user and the manufacturer 
will grow.” A director in the Czech Republic also adds: 
“There is a large risk of sustainable practices dying out if 
the current skills gap is not closed.”

Vital to this process is devising new ways to narrow or 
close the skills gap highlighted so clearly by our survey, but 
first, why has this situation come about?

Lack of understanding
It’s clear that many potential recruits are not looking to 
dyeing as an option. A total of 75.8% of those surveyed 
believed our sector is not seen as a desirable career for 
young people.

So, is this because we’re failing to promote textile 
coloration to the wider world as a great career choice? It’s a 
possibility that resonates internationally. One respondent in 
Switzerland says that people “simply don’t know about it as 
a career path”.  

The issue seems to extend to students in full-time 
education, as well as among those who could be candidates 
for on-the-job, vocational training from a lower entry point.

However, this does not seem to be a failing of 
the university system. Almost two thirds (62.4%) of 
respondents said they agree universities are equipping 
students with the knowledge needed for a career in textiles, 
which evidences the need for the industry to continue 
working closely with educational institutions to provide  
fit-for-purpose learning.

Having said that, it seems as if many graduates are  
still unenthused. One respondent, working in higher 
education, states: “Students are naïve and uninterested.  
I feel they need inspiring and educating on what the  
textile world is like, the importance of sustainability, 
and how we can deliver this. There is a severe lack of 
understanding.”

A UK dyehouse manager adds: “Every student wants to be 
a designer, with no interest in the dyeing side. They need to 
understand how things are really made, and the processes 
and science behind them.”

The other consideration is whether we do our utmost  
to look after newer recruits and offer them professional, 
on-the-job development.

Some participants felt the root causes of the global 
dearth of talent currently being experienced were the 
opportunities, or lack of, for workers in post.

Respondents mentioned that chances for promotion, or 
on-the-job training, were not always forthcoming, making it 
hard for technicians to progress: other career options fared 
better in comparison.

Looking after an employees’ professional development 
is key in any industry, but indicators are that sometimes 
this doesn’t happen as well as it might in the dyeing 
and finishing space. 76.7% agreed that there are limited 
opportunities to gain industry experience while also 
gaining new knowledge – perhaps shining a light on a lack Andrew Filarowski, deputy-chief executive of the SDC
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of education provided concurrently to working within 
the industry, when both are vital to overall professional 
development.

Change is required
The good news is that current woes are only half of 
the story of the SDC survey and we found industry 
representatives had plenty of suggestions for ways to tackle 
the problem. 

Clearly in some quarters, dyeing has an image problem 
with people thinking of dyeing as a dirty, old-fashioned, and 
perhaps an environmentally unfriendly area to work in. But 
perceptions will change only if we show the world what we 
are really about.

That includes promoting our clean and modern facilities, 
based on stringent processes that are increasingly 
sustainable, and talking up our innovation and progressive 
mindset. We can also emphasise our role in making 
grand designs for ever-more fabulous textiles in fashion, 
furnishings and technical applications, wearable and 
workable.

As befitting for such a go-ahead industry, some 
respondents felt starting salaries should be higher and 
governments could offer more subsidy for education. Others 
suggested that more traineeships could be a way forward.

Better communication between educational institutions, 
training providers, and the sector - as well as those with key 
skills taking on teaching roles – were also mooted as ways 
to make sure potential recruits know about their options in 
this industry.

So, in summary, professionals in the SDC’s global network 
have plenty of well-informed ideas on how to close the skills 
gap. We must now look for ways to work together and put 
our good intentions into practice.

On the job education 
Once attracted to the industry, it’s clear that structured 
learning is key for tomorrow’s principal dyers and colourists.

An overwhelming 87.1% of participants said ongoing 
education in the textile coloration workplace is vital to 
narrowing the skills gap, with 55.2% believing the SDC’s 
own qualifications carry the most weight across the globe.

We’re working in collaboration with industry leaders and 
companies in many countries to develop our own academic 
offerings, so this is a process already under way.

However, while many employers fly the flag for staff 
development, others could focus more keenly on this 
important area. A manager in Pakistan says, “the training 
mindset currently does not exist in the industry worldwide”. 
And an academic in Australia adds, “if training is not 
organised at a national level, the remaining industry will 
disappear”. 

According to a dyehouse manager in Bangladesh, “the 
industry needs to work on making it more convenient 
for new talent and professionals to enter the field and 
implement strong basic level skill-building programmes 
across the board”. 

Meanwhile, a dyehouse director in China believes that 
“training courses made available globally, online, would help 
bridge the skills gap.”

It stands to reason that if qualified potential recruits 
are few and far between that the industry, and specific 
employers, must grow their own. But this solution is not an 
easy fix, it will take sustained investment from employers, 
and time to see the result of cohesive training filtering 
through the ranks. 

Alongside such efforts, it’s clear we must also take 
opportunities, wherever possible, to spread the word about 
the fascinating, dynamic profession that we are so proud of 
and turn those school and university leavers towards dyeing 
and coloration as an active choice.

Becoming fit for purpose post-Covid
From the survey responses, it can clearly be seen that the 
sector is at crisis point regarding the required knowledge, 
experience, and skills needed to secure the future of the 
dyeing industry.

Overwhelmingly, respondents agreed that this is due 
to the lack of newer talent entering the industry and 
experienced dyeing professionals retiring – it has left a 
skills vacuum that will have devastating effects on textile 
coloration operations across the globe. 

It’s also clear that globally available, cohesive training in 
the scientific foundations of the application of colour to 
fabric is urgently needed, including the chemical processes 
that underpin it. 

This knowledge can then be used to research, develop, 
and innovate within the industry to help improve on product 
quality and operational efficiency.

An industry-wide effort is needed to engage with training 
bodies, educational institutions, fashion brands and the 
end-user to help change perceptions of a career within the 
industry and entice new talent.

The Covid-19 pandemic has been devastating for the 
sector globally, but already green shoots of opportunity 
are appearing, and in some respects at least, the industry 
is beginning to rebuild. It’s evident that the right, qualified, 
committed and passionate professionals will be integral to 
that recovery.

Hopefully we can see a way through the pandemic 
courtesy of vaccination programmes, but it’s down to the 
industry to tackle those deep-seated issues linked to the 
skills gap so, as a sector, we are fit for purpose in the  
post-Covid world.

A reputation for being dirty and unsustainable is one reason why a skills 
vaccuum has emerged in the dyeing and finishing sector
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Indigo dye

I
ndigo is an ancient dye used 
by many civilisations, including 
Mayan, Egyptian, Japanese and 
Indian cultures. On becoming a 

commodity, indigo started its journey 
via the earliest trade routes, finding 
its way to Greece and Rome around 
300BC. At that time, it was considered 
a luxury item, soon attracting the 
name Blue Gold.

Today, of course, indigo is chiefly 
associated with denim, but a new 
circular process developed for the 
sustainable dyeing of cellulosic warp 
yarns by Lenzing – Tencel Modal with 
Indigo Color – is allowing it to be used 

in new categories such as outerwear 
and activewear, in addition to footwear 
and even bedding, as well as a range of 
knitwear.

The process for the continuous 
indigo dyeing of warp yarns has not 
changed in the history of denim. It is 
a water insoluble vat dye converted 
to being water soluble by a reduction 
process. Dyeing with indigo can be a 
highly wasteful when it comes to the 
use of water, energy and chemicals, 
as well as the problematic use of 
potentially hazardous reducing agents 
that are needed to make it soluble in 
water.

Due to the complexity of the process, 
which includes repeated dyeing on 
large lines, post rinsing, oxidation and 
drying stages, there is an extensive use 
of resources.

The challenge for dyers in this  
long-established process is to maintain 
a constant liquor pH by balancing a 
concentration of indigo, caustic and 
hydrosulphite. Other chemistries being 
used may include deaerating, wetting, 
dispersing, complexing and fixing 
agents, as well as re-beaming aids.

All of this uses a significant amount of 
water, chemicals and energy, as well as 
producing major amounts of effluent.

The irony is that in the final finishing 
of denim jeans or garments, much of 
this indigo is stripped away again to 
create multiple surface effects and the 
familiar faded and frayed qualities.

In order to manufacture a wood-
based cellulose fibre, meanwhile, it is 
necessary to turn solid wood pulp into 
a liquid – the dope – and then to shape 
it back into a solid filament or fibre.

Dope dyeing is a production 
technique to colour fibres by adding 
pigment to the liquid polymer solution, 
thus ensuring entrapment in the 
structure of the fibre.

Lenzing has now succeeded in 
developing a controlled method of 
adding indigo pigment directly into  
the spinning formulation for its  
Tencel-branded Modal fibres, to create 
a one-step spun-dyeing process.

The new Tencel Modal with Indigo 
Color is produced by preparing the 

Textures and surface finishes usually only achieved on rugged 
denims have been transferred to delicate knits in designer  
Adriano Goldschmied’s latest creations, thanks to a new innovation 
from Lenzing 

Lenzing targets new 
frontier for indigo

Knitted dress from the Seed 
of Joy collection by House of 
Gold, designed by Adriano 
Goldschmied and made from 
Tencel Modal with Indigo Color
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Modal spinning solution and indigo 
pigment in oxidised form and adding 
the pigment to the solution, before 
extruding it into a coagulation bath, 
according to a Modal spinning process. 

Resource savings will vary by 
doing this according to operating 
parameters, but compared to typical 
conventional dyeing with either 
powdered or pre-reduced liquid indigo, 
Lenzing claims that savings of up to 
99% can be achieved in both water 
and energy usage, and at the same 
time only around 20% of the quantity 
of indigo that is usually needed to 
ensure the full take-up of the dye - as 
the ropes of warp yarns are carried 
through dye baths - is required. There 
is also no wastewater produced.

The Tencel Modal with Indigo Color 
process is also said to deliver superior 
colour retention compared to the 
conventional indigo dyeing of yarns 
or fabrics, with superior dry and wet 
crocking and rubbing. 

“Despite resistance to home-
laundry fading, wash-down effects 
for denim products can be achieved 
using commercial laundry techniques,” 
says Tricia Carey, Lenzing’s director 
of global business for denim. “The 
fibres are also inherently versatile 
and suitable for a range of multi-fibre 
blends.”

Legendary denim designer and 
founder of House of Gold Adriano 
Goldschmied has been exploring the 
new potential of Tencel Modal with 
Indigo Color in knitwear for the Seed of 
Joy collection.

“Lenzing has a clear vision of how we 
can create zero emissions and circular 
products and have complete control 
over all processes,” says Goldschmied. 
“It is offering an incredible short-cut, 
because if you look just at a single 
conventional dyeing run, it is using 
20,000 litres of water at a minimum, 
plus all the energy, chemicals and 
wastewater. I think this will really be a 
milestone.”

House of Gold partnered with 
a number of companies on the 
development of the collection, 
including flat knitting machine 
manufacturer Shima Seiki, of Japan, 
using the WholeGarment seamless 
system.

“Because of the low crocking nature 
of the Tencel Modal with Indigo Color, 

we can create entirely different 
characteristics and new fits, and in 
knitted sweaters the characteristics of 
the fibre are most important,” stresses 
Goldschmied. 

“Shima Seiki not only produces 
highly efficient technology but great 
service in terms of persistence, and 
they love the idea of opening up these 
new markets for indigo. We have 
developed a range of knits such as 
French terry and single jersey sweaters 
and loungewear, a kimono jacket and 
training pants.”

Another important partner has been 
Tonello, the Italian leader in technology 
for the washing and finishing of denim 
jeans and garments (generally referred 
to in the industry as laundry), to create 
the Seed of Joy collection.

While hardly as sturdy as denim 
fabrics, new striated finishes are 

possible on delicate knitted garments 
using Tonello’s advanced laundry 
processes for the denim industry, which 
have long ago replaced stone and acid 
washing with sustainable pinpoint laser 
and ozone treatments.

A third important contributor is 
Crafil, which has developed 100% 
Tencel sewing threads to replace 
traditional poly-cotton, with no 
compromise on physical characteristics 
– ensuring all of the garments in the 
Seed of Joy collection are completely 
recyclable.

“We are not re-engineering existing 
products but creating an entirely new 
frontier for indigo in knitwear which 
we believe is just the start of what’s 
possible,” continues Goldschmied. 
“I have a feeling that we’ve been 
exploring only a small part of what can 
be done.”

Fibres created using the Tencel Modal with Indigo Color innovation

The one-step spun-dyeing process developed by Lenzing
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NTX Global was first founded in the late 1990s, when 
couple Sandra Chou and Kalvin Chung left their 
native Taiwan to settle in Shanghai. Back then, 
the term sustainability was far from the industrial 

buzzword it is now, and the Chinese dyeing market of the 
time was one of the most pollutive in the world.

Determined to make an environmentally inspired change 
to the textile dyeing industry, Chou and Chung began 
by assessing the science involved in the dyeing process 
in order to expand its capabilities and to reinvent its 
unsustainable tendencies.

“When we arrived in Shanghai from Taiwan, we studied 
sublimation coloration because we wanted to advance 
the technology that was available at the time,” says 
Sandra Chou, managing director and co-founder of NTX. 
“However, in the beginning, starting a company was our 
furthest thought.”

From the conception of the company, the pair’s 
ambitions to reshape the landscape of the textile dyeing 
industry have never faltered. Fast-forward 25 years and 
the company’s innovative Cooltrans coloration range is 
commercially rolled out and has been selected for Fashion 
for Good’s Accelerator Programme, an initiative that 
handpicks a number of products from around the globe 
looking to make a positive impact in the textile & apparel 
supply chain.

Over the last quarter-century the company’s adopted 
motto of ‘passion, inspiration, persistence’ has remained 
the same. 

The ancient Chinese Confucian philosopher Mengzi 
says that in order to achieve success in a mission, a great 
burden and sacrifice must be made. From this, character 
strength is built, and abilities are enhanced. Chou 
references this Mengzi proverb as she says it applies to 
the very foundations of the company’s establishment. 

“Kalvin [Chung] is a tinkerer, he is a man of passion, the 
more that he was told that something is impossible, the 
greater he sought to overcome the challenge. Whereas 
I was the cornerstone. I was methodical and practical, 
and I was able to implement and materialise,” explains 
Chou, who believes that the differences between their 
personalities created a perfect recipe for the NTX brand.

“Individually, our personalities were opposites, but we 
had a shared passion and drive to look to the future,” 
Chou adds. “Everyone had said it was impossible, yet 
we persisted and created the technology, NTX was the 
natural evolution for the purpose to further advance the 
technology.”

Remodelling the dyeing process
When first addressing the problems in the dyeing market, 
the pair looked at the science behind sublimation dyeing. 

Seeking to positively change the textile dyeing market, NTX Global 
believes its Cooltrans solution is the most sustainable and advanced 

coloration technology on the market. Harry McMullen reports 

Reshaping the 
landscape of the textile 

dyeing industry
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Chou says that they quickly realised the chemistry involved 
in the dyeing industry had to be readdressed to redevelop 
unstainable processes and enhance their capabilities.

Their original goal was to create a methodology for the 
sublimation technique that would make it applicable to 
more media and drastically reduce the water and energy 
needed in the sublimation process.

“The laws of physics and chemistry precluded the 
technology from becoming more than it is,” explains Chou. 
“Without a fundamental changeover in the methodology, 
process, and chemistries utilised, there would be no way 
to allow for sublimation to be applied to more materials.”

However, with the NTX Cooltrans, Chou and Chung 
made a significant breakthrough. 

The product operates by changing the chemistry 
involved in how the dyes are turned into substrates, and 
it is because of this that NTX Cooltrans is able to achieve 
its goals of colourising a wide number of textiles without 
heat, while vastly saving on resources. 

These impressive properties make Cooltrans a 
stand-out product in a market that is plagued with 
environmental problems. NTX says that due to its 
innovative solution excessive water is reduced by 
90%, energy use is reduced by 65% and the use of 
unsustainable dyes and chemicals is reduced by 40%. 

“Our core value has been that we came into this world 
with nothing, we do not want to leave behind any burden 
for the future,” says Chou. “We were not looking for 
profitability, it was driven by our passion to triumph over 
what everyone said was impossible. So, whatever we 
created needed to abide by the core principle of leaving 
no burden to our future generations, while creating the 
most advanced coloration system in the world.”

The eco-benefits of the Cooltrans product are not just 
self-declared either. NTX put forward its product to the 
Sustainable Apparel Coalition to get an MSI score within 
the Higg’s Index. Subsequently, the product scored 5 for 
nylon application, 6 for polyester application and is still 
awaiting the results for its cotton application.

“While we knew that we would have a low impact score, 
we were actually surprised to find our scores were lower 
than any other technology available without remark,” adds 
Chou.

NTX has engineered three variants of the Cooltrans 
solution, to accommodate a variety of applications. The 
range now includes the Cooltrans 2.5 for high resolution 
artwork prints, Cooltrans III for woven materials 
(particularly denim) and NTX’s latest addition, Cooltrans 
V for solid colour print dying as well as yarn dye effect 
patterns such as tartan, pinstripes, mélange or heathers.

Sustainable expansion
Having set up its distribution and production hubs in 
Asia, Chou believes that the continent is a hotbed for 
sustainable textile innovation despite its turbulent track 
record with sustainability. “The far east region happens 
to be where there is an abundance and diversity of textile 
industry expertise,” she says. “Most importantly, the 
region has a critical mass of industry that makes it an 
innovation and manufacturing hub.” 

However, Chou believes the Cooltrans product is so 
versatile and innovative that it will not be long until it is 
providing other global markets with world-class dyeing 
technology. 

“Cooltrans is so automated, clean, efficient, and  
modular enough to make it feasible to integrate into 
already industrialised regions such as North America 
or Europe. The waterless technology will also make the 
product attractive to water scarce regions such as South 
Asia and the Middle East. We believe it is not a matter 
of if, but when we will grow our operations into these 
regions,” she adds.

Before NTX makes concrete plans to roll out its 
products on a global scale, the company believes the 
textile industry and consumers need to change their 
attitudes to ensure a sustainable future. 

“Faster, cheaper, better is the unofficial motto within 
the textile industry,” explains Chou. “When customers see 

NTX utilised its digital technology to adapt workflows to produce face 
mask solutions during the pandemic
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something they like, they want it yesterday and they want 
it cheap.” 

“NTX will be the first to step forward by making 
sustainability economical and affordable, but the industry 
and the consumer needs to change its mindset. As a 
human race we need to make things that are simply 
better, last longer and do not have a negative impact on 
the plant. The resources we use for food and potable 
drinking water should not be tampered with for the 
production of the latest dress or handbag,” she adds.

Recovering from Covid-19
The Covid-19 pandemic has impacted every far-flung 
sector of the global textile industry which is still feeling 
its effects. Where most managing directors would be 
concerned over company profit margins, Chou’s take on 
the outbreak of the virus is one of positivity. 

“This time last year, when industries had shut down, 
when planes could not fly and mass congregations 
were not permitted, the skies were especially blue, the 
metropolitan waterways were no longer odorous, and the 
mountains, previously blocked by smog, were suddenly 
visible,” she explains. “Arguably, this is when people 
around the world reconnected with nature in a way that 
did more to raise environmental awareness.”

In the height of the pandemic, NTX adapted its  
workflow to accommodate the new normal. In 2020,  
the company accelerated one of its pipeline products,  
the NTX Super N95 – an electro spun facemask  
respirator with the same capabilities as a surgical mask. 
The project was made possible due to NTX’s digital 
and versatile product portfolio and illustrates the 
company drive for human sustainability as well as natural 
sustainability.

Chou explains that NTX is far from finished on 
its mission to clean up the global supply chain from 
unsustainable practices. Just as her and her husband did 
20 years ago, Chou is now looking to sustainably reshape 
more sectors of the textile market.

“We will continue to grow our Cooltrans family but 
there are other areas of the market we would like to 
address,” she says.  “As you know, the scouring process 
is still chemical and resource heavy, so we are working 
on a solution to address the preparation of material for 
coloration that will also be waterless. We will announce 
our plans later this year.”

In little over a quarter-century, NTX has managed to 
invent a scalable alternative to one of the textile market’s 
most unsustainable practices. 

“Nothing is impossible at NTX,” concludes Chou.
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In September 2020, Alchemie 
Technology, a developer of digital 
waterless dyeing & finishing 
technology, and HeiQ, an innovator 

in protective textile technologies and 
materials, announced they were to 
work closely together to offer textile 
coating services for HeiQ’s Viroblock 
chemistry using Alchemie’s Novara 
solution. The project was extremely 
popular and proved to be the start of 
a burgeoning relationship between 
the two companies.

“We were first made aware of 
HeiQ in early 2020,” says Simon 
Kew, managing director at Alchemie 
Technology. “There was a lot of news 
coverage about the Viroblock solution, 
and we used it in some quite urgent 
projects for coating face masks and 
surgical fabrics for the UK’s PPE 
effort.”

Alchemie provided face masks to 
six care homes in 2020. At one of 
the homes, it provided masks 
coated with HeiQ Viroblock 

and found that the product had 
drastically reduced the impact of 
SARS-CoV-2 among people in some of 
the most vulnerable age groups. The 
home where the HeiQ Viroblock was 
applied, reported no Covid-related 
deaths or serious illnesses and was 
the only care home out of the six to 
do so, amplifying the impact of HeiQ 
Viroblock technology. 

Fast forward nine months and 
Alchemie and HeiQ have announced 
their first commercial partnership, 
ahead of the production rollout of the 
Alchemie Novara solution in Q3 of 2021. 
The rollout will see HeiQ’s finishing 
technology, used in conjunction with 
the Novara to sustainably apply a 
number of textile coatings and 
finishes to fabrics, including: 
antimicrobial; odour control; 
fragrance finishes and water 
repellency. 

“Alchemie is a company that reflects 
our ideals to improve the sustainability 
of the textile value chain,” adds Carlo 
Centonze, co-founder and CEO at 
HeiQ. 

“We are all aware that our industry is 
causing more than 10% of global CO2 
emissions and we know that the textile 
industry is using up more than 25% of 
the planet’s industrial water reserve. 
HeiQ wants to change this for the 
better in the textile industry.

“There is still a lot to improve in the 
textile market, and the technologies 
used must become greener. We 
wanted to work with other players 
that share our sustainable mentality, 
that’s what we have found in Alchemie 
Technology,” he adds.

The Novara System
Alchemie’s Novara solution is a  
non-contact chemistry-saving 

finishing system, able to drastically 
reduce the amount of chemicals, 

Harry McMullen speaks to Simon Kew, managing director at Alchemie 
Technology, and Carlo Centonze, co-founder and CEO of HeiQ, 
about the companies’ recently formed alliance to provide sustainable 
solutions for the booming textile finishing and coating markets

Partnership to  
tackle unsustainable 

textile finishing

The Alchemie Novara is set for 
commercial rollout in Q3 of 2021
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water and energy required in the 
coating application process. 

“A key benefit of the Novara 
technology is that it is able to deliver 
functional finishes using significantly 
less energy and chemicals,” explains 
Kew. “The system uses more 
concentrated chemistries, applying 
the coating or finish to exactly where 
it is needed, avoiding the use of 
excessive resources.”

According the Alchemie, the 
Novara system is able to save 
on energy consumption by up 
to 85%; chemical usage by up 
to 30% and is able to reduce 
the cost to users by up to 
30% - figures that impressed 
Centonze and his HeiQ 
colleagues.

“We were very impressed 
with their Novara system,” says 
Centonze. “It is so impressive 
that the product is able to 
reduce energy consumption by 
80-85%, it is also impressive 
that it saves chemical usage and 
wastewater emissions, but the 
most promising factor is the 
reduction in cost.

“Saving money on top of 
reducing your carbon footprint is the 
secret recipe for a great sustainable 
solution, this way the Novara really 
ticks every box, and nothing hinders 
the adoption of the product.”

Another innovative feature of the 
Novara system is that it is able to 
accurately apply multiple coatings 
to a textile to give it more than one 
property. For example, a fabric is able 
to be coated with a durable water 
repellent finish and an antimicrobial 

finish to add two separate protective 
properties.

Kew says: “The Novara system 
is unique as it allows you to apply 
multiple functionalities to the same 
fabric. Because we can 2D pattern, we 
can add multiple properties onto one 
side, or we can add multiple properties 
across two sides.”

This multifaceted finishing feature is 
a revolution in the dyeing and finishing 
industry. It may be the first time that 
two individual finishes can be applied 
to a fabric successfully through one 
process. In traditional finishing, the 
fabric would have to be immersed in 
a bath and both sides of the fabric 
would have to be coated in order to 
add two functional finishes.

The Novara is able to apply coatings 
and finishes to a number of substrates 

including polyester, nylon, cotton, 
and wool. This means the apparel, 
home textiles and sportswear sectors, 
among others, are able to benefit from 
single or multi-functional sustainable 
finishes.

The throughput of the Novara is up 
to 100m/min, with a web width of up 
to 1.8m. Additionally, the innovative 

2D pattern resolution applies 
the finishing chemical at around 
1mm in depth. Alchemie’s digital 
Novara solution is also integrable 
with other devices through its 
Industry 4.0 connectivity, making 
it a futureproof solution.

Centonze says: “The textile 
market is a very old and 
fractured industry which has 
been constantly pressurised to 
deliver better performance at 
lower costs, forcing the cutting 
of corners at an environmental 
expense.

“Heiq has always been 
devoted to delivering 
sustainable solutions that also 
save on costs and increase 
yields for our customers, giving 
them an economic incentive to 
act sustainably. Our sustainable 

technologies have also won us acclaim 
and awards, with our HeiQ Clean Tech 
product picking up the 2019 Swiss 
Environmental Award.

“Historically, the biggest polluter 
has always been the dyeing and 
finishing sector through its excessive 
chemical, water and energy use. 
These issues are all addressed with 
the Alchemie Novara product, with 
added functionality through HeiQ 
technology.”

Applied through the Alchemie Novara solution, HeiQ 
Viroblock showed to be 99.7% effective against 

destroying antimicrobial activity on the applied textile

“We are all aware that our 
industry is causing more 
than 10% of global CO2 
emissions and we know 

that the textile industry is 
using up more than 25% 
of the planet’s industrial 

water reserve. HeiQ wants 
to change this for the better 

in the textile industry,” 
Carlo Centonze, co-founder and CEO at HeiQ
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Antimicrobial market
It is no secret that the antimicrobial 
finishing market has boomed since the 
outbreak of the Covid-19 pandemic. 
According to Grand View Research, 
the antimicrobial finishing market was 
a rare success story in the dyeing & 
finishing market in 2020, growing to a 
value of US$8.1bn, with further growth 
expected of up to 12.8% in the coming 
years (2020-2027).

HeiQ was one of the first companies 
to create a technology (HeiQ 
Viroblock) that was more than 99.99% 
effective in tackling SARS-CoV-2 on the 
surface of fabrics. HeiQ Viroblock is not 
just effective in destroying the virus, it 
is also easily applicable to textiles and 
becomes effective in a short space of 
time. HeiQ had originally developed 
Viroblock for the Ebola epidemic, so the 
research and development was already 
in place when the outbreak of Covid-19 
occurred. Within nine months of its 
launch, the technology has already 
been applied to at least one billion 
products around the globe.

The year has also been a success 
for HeiQ financially. The company 
was listed on the main market of the 
London Stock Exchange in Q3 of 2020. 
Centonze notes: “We know we are still 
a small stock so there is still expected 
volatility.

“However, we’re satisfied with the 
evolution that the stock has taken. We 
are broadening the shareholder base 
to support our innovative technologies 
going forward and our ambitions are 
to become a US$300m company in the 
medium-term.”

One of the key questions in the 
industry is whether the need for 
antimicrobial finishes will continue 
after the pandemic has ceased to 
exist. But Centonze and Kew both 
subscribe to the view that the 
antimicrobial market will have a big 
role to play in the textile industry for 
years to come.

“Consumer behaviour has changed 
drastically in the last 18 months 
towards hygiene, and we expect to see 
this continue,” explains Centonze. “We 
see a need for antimicrobial finishes 
going forward on all types of surfaces. 
HeiQ is an innovator and will strive 
to produce the most sustainable and 
functional products for its consumers.”

Although the Alchemie and HeiQ 

partnership will utilise a number of 
coatings with various properties, 
Viroblock is expected to be the most 
influential component. 

“Using Novara for single-sided 
finishing of HeiQ Viroblock required 
52% less chemistry, 66% less water 
and 50% less energy, while reducing 
99.7% of antimicrobial activity after 
15 washes at 40 degrees Celsius,” 
explains Kew.

“With the huge demand for high-
performance antimicrobial finishing 
for face masks, medical apparel, 
sportswear, home furnishings, 
mattresses, and textiles for high-
risk, high-traffic areas such as 
trains, plane seats, and more, our 
combined technology is critical for 
increasing protection and reducing 
the environmental impact of these 
products,” he adds.

A sustainable future
Waterless and chemical-saving 
dyeing and finishing technologies 
have become real buzz topics in 
recent years and have remained 
prominent throughout the pandemic, 
with companies from all reaches of 
the textile value chain driving for 
reductions in wastewater, excess 
chemicals and dye waste. 

One project that stands out in 
particular is Ralph Lauren’s Color on 
Demand system that, with the help of 
Dow Chemicals and Jeanologia, aims to 
completely irradicate the wastewater 
in the cotton dyeing process of its 
cotton products. Alchemie itself has 
received funding from and worked 
with H&M to sustainably dye and finish 
garments. 

The fact that brick-and-mortar 
fashion establishments are now 
becoming increasingly aware and 
implementing strategies to tackle the 
amount of wastewater and chemicals 
used in their operations, illustrates 
the importance of sustainable dyeing 
and finishing in the textile and apparel 
markets.

By forming their partnership, 
Alchemie Technology and HeiQ are 
nicely poised to grow and further 
develop in the future. The finished 
solution the pair has created is not 
only effective in answering trending 
environmental questions around 
energy and chemical usage, but also 

proficient in protecting users from the 
spread of microbial viruses and odour, 
while able to provide other finishes, 
such as sustainable water repellents, 
skin care additives and fragrances. 

Both companies say they are looking 
forward to working together in their 
new finishing project, but they also 
have new plans in their pipelines.

Alchemie is due to further extend 
the capabilities of its Endeavour 
waterless digital dyeing solution. The 
system will soon be able to operate on 
more substrates, such as cotton, poly-
cotton, and nylon. 

Alchemie will also be looking to 
implement a circular economy model 
to the Novara solution. Kew says that 
the cut-off fabric that is not applied 
with a finish or coating will be recycled 
to reduce fabric waste.

HeiQ is keeping its cards close to its 
chest but did say that it is working on 
new projects.

“As we are now a listed company, 
I am unable to reveal any new 
developments without addressing the 
totality of our shareholders,” explains 
Centonze. “However, we are prepared 
to go where it’s painful, where its hard 
and where you need top class research 
to create innovative and sustainable 
products for the textile market.”

Centonze believes HeiQ will become a 
US$300m company
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Levi Strauss & Co, one of the most 
recognisable denim companies 
worldwide, and its legacy brands 
Levi’s, Dockers, Denizen by Levi’s, and 
Signature by Levi Strauss & Co, have 
joined the US Cotton Trust Protocol, 
which underpins and verifies US 
cotton’s progress. At present, more 
than 90% of Levi Strauss & Co’s 
products are cotton-based.

Levi Strauss has committed to 
sourcing 100% more sustainably 
grown cotton focusing on decreasing 
water use, cutting carbon emissions, 
and reducing fertiliser and pesticide 
use. This corporate commitment to 
more sustainable and resilient cotton 
sourcing is part of the company’s 
broader internal initiative designed 
to move the company towards a more 
sustainable and circular product 
strategy.

“At Levi Strauss & Co, the quality 
and sustainability 

of the cotton 
we use is 
critical to our 
business and 

important to our customers,” says 
Jeffrey Hogue, chief sustainability 
officer, Levi Strauss & Co. 
“Membership in the US Cotton Trust 
Protocol will be an important step 
and a key partnership in our efforts to 
source 100% more sustainably grown 
cotton.”

The Trust Protocol will aid Levi 
Strauss & Co’s efforts by providing 
verified data on sustainability practices 
from US cotton growers and access 
to aggregate year-over-year data on 
critical metrics including water use, 
greenhouse gas emissions, energy 
use, soil carbon, soil loss and land use 
efficiency.

Levi Strauss & Co will also participate 
in the pilot phase of the Protocol Credit 
Management System which provides 
its members with complete supply 
chain transparency through use of 
TextileGenesis’ blockchain technology.

“Levi Strauss & Co. is a globally 
recognised and respected brand 
and we are proud to welcome them 
as members,” says Dr Gary Adams, 
president of the US Cotton Trust 
Protocol. “During the past 35 years, 
the US cotton industry has made 

significant progress in reducing its 
environmental impact and the 

Trust Protocol is aligned with the 
2025 national goals to further 

those improvements. As 
a member, Levi Strauss 
& Co will receive farm 
level data which will help 
them progress their 

sustainability efforts and achieve their 
cotton sourcing goals.”

The Trust Protocol has welcomed 
more than 450 brands, retailers, mills, 
and manufacturer members since 
its launch in 2020. This includes Gap 
Inc and its collection of purpose-led 
lifestyle brands Old Navy, Gap, Banana 
Republic, Athleta, and global apparel 
manufacturer Gildan. The Trust Protocol 
has also welcomed UK retailers Tesco, 
Byford, and Next Plc. Other Trust 
Protocol member announcements 
include the first 10 US mills to join and 
the first members in Latin America.

The US Cotton Trust Protocol 
is aligned with the UN Sustainable 
Development Goals, recognised by 
Textile Exchange and Forum for the 
Future, and part of the Sustainable 
Apparel Coalition, Cotton 2025 
Sustainable Cotton Challenge, Cotton 
2040, and Cotton Up initiatives.

Levi’s joins US Cotton  
Trust Protocol

Jeans by Levi Straus & Co
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New Zealand-based natural 
performance apparel company 
Icebreaker has reached 91% of its 
plastic-free by 2023 goal in 2021, 
according to its fourth Transparency 
Report. 

The company’s total fibre 
composition is now merino or  
plant-based, with 65% more styles  
(vs 2020) being made with 100% 
merino or plant-based fibres.

In 2021, Icebreaker aims to sell over 
1.3 million units of 100% merino or 
plant-based apparel.

The report stated that its Tech 
Lite tee and Quantum mid layer have 
moved to 100% merino and its new 
ZoneKnit hoodie is also made from 
100% merino.

As Icebreaker doubles down on the 
final 9% of plastics in its clothing, it 
faces some specific challenges. The 
synthetic fibres that remain in the 
range, and which are still derived from 
petrochemicals include elastane in 

underwear for stretch, nylon in socks 
for strength, and polyester in jackets 
for lightweight strength.

The company has said in the report 
that it will focus on regenerative 
agriculture; invest in developing a 
pioneering yarn blend in partnership 
with Finnish start-up Spinnova; move 
to bio-based elastane and nylon; and 
replace back neck and pip labels of 
new styles with 100% natural fibre 
labels by August 2022.

“Like many consumers around the 
world, we found ourselves facing 
the creep of plastic into our lives 
and our product line. So, in 2019 we 
made a bold commitment,” says Jan 
Van Mossevelde, brand president, 
Icebreaker. “By 2023, our aim is for all 
our clothing to be made from merino 
wool or plant-based fibres. For the 
very small number of petrochemical 
synthetics that cannot be removed, we 
are working on alternatives, including 
using bio-based fibres for now.” Icebreaker’s men’s merino Tech Lite short-

sleeve crewe T-shirt

Freudenberg has developed Evolon 
RE, a more sustainable version of its 
microfilament textiles. 

Evolon RE is manufactured from an 
average of 70% recycled polyester, 
which the company makes by recycling 
post-consumer PET bottles in-house. 
It can be used for various purposes 
including high-tech wiping and 
technical packaging.

Evolon RE is available in weights 
currently ranging from 80 gsm to 300 
gsm and offers the same quality as 
all other Evolon textiles, the company 
says. This applies to mechanical 
and textile properties as well as to 
filtration, cleaning, and protection 
properties.

Jean-Francois Kerhault, business 
segment manager Evolon, says: “We 
have more than 20 years of experience 
with Evolon technology. Our technical 
teams are real experts in this 
demanding process, and it is thanks to 
their knowledge that we were able to 
overcome the challenge of integrating 

recycled PET from post-consumer 
bottles into our products.

“Evolon fabrics are durable in most 
applications,” Kerhault adds. “The 
products are washable and re-usable 
and are a very good substitute for 
disposable solutions.” 

For instance, high-tech Evolon 
cleaning cloths offer a cleaning 
performance even after hundreds 
of washes while technical packaging 
materials can be reused throughout 
the entire production programme of a 
car model, Freudenberg says. Evolon 
fabrics are also lightweight, which 
saves raw materials compared to most 
existing conventional products.

Since Evolon was launched in 1999, 
Freudenberg has aimed to increase the 
sustainability of both the product and 
its production process. For instance, 
no solvents or chemical binders are 
used during the manufacture of 
Evolon. In 2003, the company set 
up an internal reprocessing system 
for hydroentanglement water and 

was an early adopter of ISO 50001 in 
2012. Thanks to its certified energy 
management system, Freudenberg 
is also able to continuously reduce 
its CO2 emissions. The production of 
Evolon from post-consumer recycled 
polyester represents a new milestone 
in the efforts to increase sustainability, 
the company states.

Freudenberg was one of the first 
companies in Europe to recycle used 
PET bottles, beginning in the early 
1990s. Today, the company utilises 
around 7 million PET bottles a day 
in the manufacture of polyester 
nonwovens.

By recycling PET bottles, 
Freudenberg is utilising waste as a raw 
material. On the one hand, this helps 
to reduce the burden of landfilling and 
incineration. On the other, replacing 
primary raw materials by recycled 
polyester saves natural resources. It 
also reduces energy consumption, 
resulting in less CO2 emissions, waste, 
and wastewater, Freudenberg adds.

Enhancing existing solutions

Icebreaker ahead of schedule
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In 2020, the number of GOTS certified facilities grew by 
34% globally to a new high of 10,388 from 7,765 in 2019. 

16 GOTS approved certification bodies report that over 
3 million people in over 72 countries were working in GOTS 
certified facilities. 

The top ten countries for certified facilities are India 
(2,994), Bangladesh (1,584), Turkey (1,107), China (961), 
Germany (684), Italy (585), Portugal (449), Pakistan (391), 
US (167), and Sri Lanka (126). GOTS-approved chemical 
inputs now number 25,913, an increase of 13% in 2020. This 
confirms that these inputs are increasingly used as a risk 
management tool by wet processors to satisfy legal and 
commercial residue requirements, GOTS says.

“The exceptional increase in an unprecedented year 

shows that decision makers value GOTS as an important 
tool to drive sustainable transformation in a comprehensive 
way. Using organic fibres and processing them under strict 
GOTS criteria definitely provides a credible and strong 
base for market players to be successful in the future,” says 
GOTS managing director, Claudia Kersten.

GOTS version 6.0, implemented from 1 March (2020), 
includes stricter social and environmental criteria. Certified 
entities will now have to calculate the gap between wages 
paid to ‘Living Wages’ and will be encouraged to work 
towards closing this gap. Specific references to OECD due 
diligence guidance and good practice guidance for social 
criteria and risk assessment, as well as ethical business 
practises, have been explicitly included, GOTS concludes.

GOTS certifications accelerate  
during pandemic

The European Chemicals Agency has launched a review 
of chemicals used to finish reusable nappies. The EU 
agency is considering whether restrictions should be 
placed on the market for the use of PAHs, formaldehyde, 
dioxins, furans, and PCBs in these nonwoven products.

Reusable nappy 
chemicals

The EU’s Joint Research Centres have released a new 
Export Control Handbook for chemicals, and a related 
online database offering guidance for exporters and 
customs officers. 

It advises on compliance with laws such as the EU’s 
dual-use goods regulation, the EU common military list 
and the EU marketing and use of explosives precursors 
regulation, for instance. 

The handbook lists all controlled chemicals by their 
name, EU reference codes, CAS number, and CN codes 
used for customs declarations.

New chemical 
export handbook

EU ministers have backed the EU Chemicals Strategy 
for Sustainability proposed by the European 
Commission last October (2020), clearing the political 
path for tougher controls. 

The EU Council of Ministers, in formal conclusions, 
backed the five policy priorities within the Commission’s 
plan: more innovation regarding safe and sustainable 
EU chemicals; tougher laws tackling chemical-based 
environmental and health concerns; simplifying and 
consolidating EU chemical laws; improving the EU’s 
knowledge database on chemicals; and promoting global 
food practice on managing chemicals. Specifically, ministers 
supported REACH reforms so that there is one risk 
assessment per substance, with more potential outright 
bans for the most harmful substances and assessments of 
products made with chemicals.

EU sustainability 
strategy

The European Commission has amended the EU biocidal 
product regulation to encourage the use of ‘in vitro’ 
laboratory tests on biocides over ‘in vivo’ assessments 
involving live organisms. 

It has approved detailed reforms to assessments 
made under the EU biocidal product regulation that 
would affect insecticides used in clothing and mosquito 
nets as well as preservatives protecting textiles from 
mould.

Biocides 
assessment reform

P 38 Regs.indd   38P 38 Regs.indd   38 13/07/2021   15:08:5913/07/2021   15:08:59



39Issue 3 2021

Digital inks

I
t was a long road for textile ink providers in 2020 – 
primarily because of the Covid-19 pandemic and the 
subsequent drop in demand for printed fashion as 
consumers were told to stay at home – but spare a 
thought for UK-based Mexar, a small independent ink 

manufacturer that also had the small matter of Brexit to 
contend with. 

The UK was in and out of subsequent lockdowns 
throughout 2020 which suffocated the economy, and to 
add insult to injury, any business whose revenues were 
dependent on exports into the EU feared for their survival. 

This is because Brexit negotiations between the EU and 
UK were stalling and it wasn’t until 24 December 2020 that 
a deal was finally reached – just days before the end of the 
transition period.

Even though a deal was welcome, it left little time for 
businesses such as Mexar, which exports 60% of its inks, 
to prepare for extra bureaucracy in the form of customs 
checks and in doing so maintain its existing customer base. 

Dr Andy Hancock, managing director, Mexar, admits 
uncertainty around the nature in which Britain would leave 
the EU was of grave concern as 90% of its exports are 

Mexar’s managing director Dr Andy Hancock 
talks to Joseph Link about his company’s latest 

products, maintaining revenues during the 
pandemic, the implications around Brexit and the 
growing desire for sustainability among end users 

Managing an 
unprecedented year 
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sold to customers on the continent. “I was a small business 
owner who was really quite worried, I lost quite a lot of 
sleep over the issue,” he says. 

However, Mexar’s exports have fallen over the last two 
years. “Around 18 months ago, exports accounted for 
90% of our business,” explains Hancock. But because 
of developing trends like reshoring, and the fact that 
digitalised solutions such as inkjet printers are driving that 
trend, Mexar has worked hard to expand its share of the 
UK market knowing Brexit was on the horizon - the shift 
was part of a bigger plan. 

So what does Brexit actually look like? Hancock adds: “It 
is time consuming more than anything. In January (2021) 
it was a disaster trying to get anything out of the UK and 
into Europe. We didn’t have long to transition to the new 
way of working because of when the deal was finalised, 
which caused frustration for 
both us and our customers. 
Things are beginning to run a 
little smoother now, but one 
customer in the EU [for whom 
delivery usually takes a day] 
had to wait four weeks for an 
order as it underwent customs 
checks.”   

Based in Newcastle upon 
Tyne, Mexar predominantly 
manufactures dye-sublimation 
and aqueous pigment inks 
for the digital textile printing 
market and, besides Europe 
and the UK, sells to customers 
in Africa and North America. 

Versatility
Mexar was founded in 2008 
when Hancock, and then 
business partner Roger Tirrell, 
spotted a gap in the inkjet 
textile printing market for water-based pigments. “At that 
time, a lot of the larger [ink] companies were focusing on 
dye-based inks but, we [Mexar] knew that pigments were 
going to be important in the future; not a lot of R&D was 
being spent on them by the big players,” says Hancock.

“Back in 2008 a lot of our work was focused on the DTG 
[direct-to-garment] market,” he adds. “It was the early 
days of DTG printing but that was the established market 
for pigments – it was the platform in which the business 
[Mexar] was built. However, we always had our eyes on the 
wide-format pigment printing market for textiles. We knew 
it was coming, but it has taken a lot longer than anyone 
predicted for a number of reasons [hand feel, restricted 
colour gamut, high costs]. 

“We continued developing our pigment inks and picked 
up several new customers on the textile side, but what 
we found is that our pigment inks not only worked well on 
textiles but on other substrates as well, including flooring 
applications.”

Following years of development, pigment chemistries 
have improved significantly, but so too has the hardware, 

resulting in improved synchronisation. For instance, 
the pigment colour gamut has expanded, and enhanced 
binders mean the lifespan of a pigment print has 
lengthened. From a hardware perspective, print heads 
have become much more resilient to the damage that 
pigments once caused - ink recirculating print heads are 
an example of a key innovation. 

Hancock adds that his company is split into two 
segments: manufacturing and development. One side 
of the business is focused on producing Mexar’s own 
branded inks, but some of the company’s inks are also 
sold ‘white label’ to customers who want to market them 
as their own. Hancock states he is looking to push the 
Mexar brand more this decade, which is part of a strategic 
change, but admits that he is happy ‘as long as ink is going 
out of the door’. 

Mexar also develops inks  
for other providers. “If a 
company got a requirement 
for a specific product, for 
instance an ink for a particular 
type of print head or end use, 
we [Mexar] will carry  
out that development project,” 
says Hancock. “That can 
range from small consultancy 
projects up to licencing  
our technology, which we  
have done now on three 
separate occasions. This 
involves developing ink 
recipes often for larger 
companies who want to 
own the technology and 
the manufacturing process. 
Once we have developed the 
product, we hand over the  
ink recipe with the 
manufacturing process for 

a payment, and subsequent royalty payments going 
forward. Two of these development projects have so far 
being textile specific.”

Being small and agile does have its benefits during 
a crisis and this outlook enabled Mexar to expand its 
turnover in 2020 despite Brexit and Covid-19. “These 
events mean some companies have been unable to supply 
ink, not get raw materials to create their ink, and in some 
cases have encountered quality issues which has enabled 
us [Mexar] to opportunistically pick up little pieces of 
business along the way. We’re a relatively small company, 
so you’ve got to remember that small pieces of business 
to a larger ink conglomerate actually mean a lot to us,” 
says Hancock.

New developments
Despite the recent economic uncertainty facing Mexar, 
the company has been busy. 75% of Mexar’s revenues 
are through its inkjet textile inks business, so it is little 
surprise the company plans to expand its production 
capacity this year (2021). 

“These events [Covid-19 & Brexit] 
mean some companies have been unable 
to supply ink, not get raw materials to 

create their ink, and in some cases have 
encountered quality issues which have 
enabled us [Mexar] to opportunistically 
pick up little pieces of business along 

the way,” 
Andy Hancock, CEO, Mexar.  
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To get the ball rolling, Mexar recently launched a new 
third-party sublimation ink – Mexar Tex 3 – tailored to 
Mimaki TS printers, which are sold in two litre bags. 
Hancock says the ink has been developed to work 
flawlessly with the Panasonic print heads installed in the 
Mimaki TS printers. 

Moreover, Mexar produces bespoke pigment inks - 
Mexar Tex 1 - for Mimaki’s direct-to-fabric textile printers.

Aside from Panasonic, Mexar provides textile inks 
compatible with Epson, Ricoh, Kyocera, and Fuji Dimatix 
print heads.

Another key development has been in the growing 
application area of Direct-to-Film (DTF) printing. “We 
are about to launch a new range of inks and consumables 
which will be adopted in this new and exciting technology 
area,” says Hancock. 

The environment
The textile printing sector has traditionally been criticised 
for its impact on the environment but the growth of inkjet 
technology since the millennium has eased some of those 
challenges. Nevertheless, more still needs to be done and 
despite only accounting for 4% of the market at present, 
digital pigment inks could provide the answer. Unlike dye-
based alternatives, pigments don’t require pre-treatments, 
post-treatments or washing. 

Mexar is aware the market is increasingly in demand 

of more sustainable solutions, in part due to a growing 
consumer awareness and the threat of changing 
buying habits. This is one reason why the company has 
championed aqueous inkjet pigment formulas for over a 
decade. 

Transparency, therefore, is an important buzzword 
following the overuse of the word sustainability in 
marketing campaigns, thus resulting in ‘greenwashing’. 
Consumers are becoming wise to the tricks of large 
corporations: companies are responding in a number of 
ways.

Many businesses, including Mexar, are turning to 
certification bodies to validate their sustainable agendas. 
This year, Mexar’s Tex 1 pigment inks have been approved 
as “inputs for application in processing of GOTS certified 
textiles [GOTS Organic Textile Standard Version 6.0],” says 
Hancock.  

He adds: “Companies are increasingly looking for those 
badges [GOTS and OEKO-TEX certification]. It didn’t used 
to be that important when digital textile printing was 
in its infancy, but now end users are increasingly asking 
for GOTS and OEKO-TEX approval. Interestingly, a lot of 
people are enquiring about whether our inks are vegan 
approved. People are checking that there are no by-
products of animals in the inks, but we can say for certain 
that our inks are in fact vegan.”  

For more information on Mexar, visit www.mexar.co.uk.

Mexar’s dye-sublimation inks tailored to Mimaki TS printers
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A
t first glance, one would assume 
that the nonwoven colorants 
market is rather small. After all, 
most diapers, sanitary pads, 

tea bags, and face masks appear 
predominantly white. But when you 
dig deeper, it turns out that this is a 
growing sector as colorants are now 
required for a multitude of nonwoven 
applications. 

“Everything has some degree of 
colour in it,” says Carter. 

“Historically, colour certainly had 
a much stronger prevalence in the 
medical and dental industries as 
organisations and certain hospitals 
wanted their associated colours 
incorporated into their products. 
But on the hygiene side, it’s quite 
interesting as more and more 
components now require colour for 
diaper chasses, masking menstruation 
products, and camouflaging adult 
incontinence pieces. You don’t want 
a bright white adult incontinence 
product shining through whatever 
garment you’re wearing, so a little 
camouflage is appreciated.”

Considering the growing desire 
for colour in nonwoven products, 
especially in the hygiene market, 
Avgol is now looking for more 
environmentally sustainable 
alternatives to the substances 
traditionally used such as phthalates, 
titanium dioxide and certain synthetic 
additives. Hence, the company’s 
recent exclusive partnership with 
Algaeing – a start-up that creates 

fibres and dyes using its patented 
algae-powered technology. 

“We wanted to find a way 
to introduce colours into our 
nonwoven fabrics without continuing 
detrimental problems typically 
associated with chlorinated, 
cyanide-based, and other heavy 
metal colorants,” Carter explains. 
“And that’s what intrigued us about 
Algaeing. Our technology scouts 
first came across the company and 
for the past 18 months we have been 
tinkering with our technologies to 
create a palette of colours that we 
could use in our fabrics. They are 
biodegradable, can survive the spin 
process or be topically applied, and 
we can closely mimic many of the 
colours we already use.”  

Application of the integrated or 
topically applied colour and nonwoven 
technologies will initially concentrate 
on the hygiene, medical and personal 
protective equipment (PPE) markets. 
In fact, body liner materials for 
absorbent hygiene products (AHPs) 
and face covering components will 
be the first products to market. 
With that in mind, Avgol is taking 
advantage of Algaeing’s technology 
that utilises various algae species to 
produce hues of green and blue – 
colours most commonly requested 
by the medical community – and a 
purple, which is often used for brand 
identification. 

To dye the nonwovens, Avgol can 
use Algaeing’s colorants as a melt 

Avgol, a nonwovens 
producer for the 
global hygiene sector, 
is partnering with 
Algaeing to produce 
biodegradable 
colorants for its 
products. Jessica 
Owen speaks to  
Nick Carter, director 
of Market Business 
Intelligence and 
Intellectual Property 
at Avgol, to find  
out more

AVGOL AND ALGAEING CREATE 
BIODEGRADABLE COLORANTS 

FOR NONWOVENS
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additive – much like the existing 
colouration process. However, 
a close eye is needed to watch 
for oxidisation of the colour as it 
may change due to the elevated 
temperature used in the spinning 
process. The company can also apply 
colour topically, which is beneficial 
if it is adding other agents such as 
surfactants.

“We make relatively fine filaments 
and so the challenge has been 
achieving a particular hue of colour 
without having to resort to excessive 
dosing levels,” Carter says.

“We may start with a certain colour 
intensity but the colour we yield is not 
what we previously colour matched, 
and so it’s been a learning curve with 
each colour. But the more we work 
with the technology, the smarter we 
get, and we are able to minimise the 
amount of time it takes to produce 
a particular colour that a customer 
wants. We already have a good idea 
about where to start.”

Besides the several colour options 
and biodegradable nature of 
Algaeing’s technology, it is also 100% 
energy efficient, 100% waste-free, 
and helps to nourish the skin.

“To find that the colorants also had 
skin wellness benefits was the icing on 
the cake,” adds Carter.

“Face masks with this technology 
help to improve acne, and hygiene 
products have fewer friction 
hotspots, which makes the product 
more comfortable to wear. Also, our 
nonwovens lessen the imprint of 
elastic components on the skin, and 
they don’t absorb oil from the skin 
either, which is something you need in 
hygiene products that you wear for a 
prolonged period of time.”

Algaeing’s technology is also 
helping Avgol to realise another of 
its projects, which is to develop a 
biodegradable fabric technology for 
use in the baby diaper market. The 
collaboration will see Avgol working 
closely with scientists at Polymateria 
to harness the ‘biotransformation’ 
technology pioneered by the UK-
based company. The technology alters 
the properties of plastic to make it 
biodegradable in nature, in a process 
that happens only when needed after 
the product has reached the end of 
its service life.

“The majority of all hygiene 
products should be recycled. But you 
have to deconstruct their structures 
back to their base components and 
then filter or clean these for them to 
be reused and recycled,” says Carter. 
“Having a colourant that is organic in 
nature is exciting because it means 
that you can potentially break down 
the colour instead of having to find 
another way to filter or otherwise 
remove the colour pigments, which 
you would have to do with such things 
as inorganic colorants. So, this is 
going to be an additional interesting 
opportunity for us to explore.”

At least it is certainly an area of 
exploration that will be worthwhile 
considering the urgency for all textile 
and nonwoven products to be more 
environmentally sustainable moving 
forward. Not only is the industry 
being increasingly pressured by 
millennial buyers, says Carter, but 
it’s likely that legislation may be 
introduced in the not-too-distant 
future, if the EU’s recent regulation 
change concerning titanium dioxide is 
anything to go by. 

“The whole industry is having to 
move forward, and at this rate, things 
will change quite a bit over the next 
three to five years and we should 
embrace that,” he adds. 

As already mentioned, Avgol is 
currently developing products that 
incorporate Algaeing’s colorants, 
and it hopes to launch these on the 
market at the beginning of 2022. The 
reason being that there is still work to 
do with regard to perfecting colours, 
ramping up commercial volumes 
and getting the final approval from 
vendors or converters. But as the 
company gains further experience, 
Avgol hopes that the speed of 
commercialisation will improve as the 
company moves from pilot scale up to 
4.2 million-wide lines that produce at 
full capacity.  

“As far as I’m aware, we’re the first 
to carry Algaeing’s technology into 
the nonwovens industry. So, we’re 
kind of the odd duck in this whole 
thing, but what a wonderful pond to 
be swimming in, and I think we’re just 
scratching the surface of where we 
can go with all of this.”

To find out more about Avgol, visit 
www.avgol.com. 

Avgol is using Algaeing’s technology that 
utilises various algae species to produce hues 
of green and blue

Avgol hopes to launch products with Algaeing’s 
technology on the market at the beginning of 2022

Nick Carter, director of Market Business 
Intelligence and Intellectual Property at Avgol
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Non-isocyanate polyurethanes

Conventional polyurethanes have been around  
since the 1950s. They can be tailored to be either 
rigid or flexible, and they can be used for a broad 
range of applications such as car parts, insulation, 
shoe soles, or coatings.

To make polyurethane, the chemistry involves reacting 
a class of chemicals called polyols with another class of 
chemicals called isocyanates. And then, depending on the 
application, custom formulas can be made by adding other 
elements such as catalysts (to control the speed of the 
reaction), adhesion promoters (to determine stickiness), 
and blowing agents (to determine the density and foaming 
action). 

Because polyurethanes are so versatile, the market has 
grown immensely, however the isocyanates used to make 
them are ‘remarkably toxic’ and have been found to affect 
human health by causing dermatitis and occupational 

Polaris Renewables is developing 
renewable non-isocyanate 
polyurethanes (NIPUs) for use in 
foams, coatings, and synthetic 
leathers. Philip Pienkos, founder 
and CEO, and Ben Galphin, 
business development advisor, 
explain more to Jessica Owen

Coming soon: 
Renewable non-toxic 

polyurethanes

P 44-45 Polaris Renewables.indd   44P 44-45 Polaris Renewables.indd   44 13/07/2021   17:02:4513/07/2021   17:02:45



45Issue 3 2021

Non-isocyanate polyurethanes

asthma, for example. With that in 
mind, there is now a desire across 
the industry to replace isocyanates 
with safer and more sustainable 
substitutes, which is what the team at 
Polaris Renewables is exploring. 

“The desire to make biobased 
polyurethanes has been growing since 
the beginning of the 21st century,” 
says Philip Pienkos, founder and CEO, 
Polaris Renewables. 

“Someone did identify the potential 
to produce polyols from vegetable 
oils, but isocyanates were still 
required. And so, we took this as 
a jumping off place and have now 
developed an entirely different 
chemistry that eliminates isocyanates 
to fully renewable non-isocyanate 
polyurethanes (NIPUs).”

To make the NIPUs, Polaris 
Renewables is taking advantage of oils 
that come from renewable sources 
such as soybeans, linseed, algae, and 
waste. Useful oils contain fatty acids, 
as long as the lipid molecules contain 
two or more double bonds per lipid 
molecules. These double bonds 
are vital for the process to work 
because they can react with hydrogen 
peroxide to form an epoxy ring-like 
structure. 

“To make conventional polyurethane 
with isocyanate, the chemists would 
open this ring structure to make the 
polyols, and these would then be 
reacted with the isocyanates,” Pienkos 
explains. “But what we do is react the 
epoxy ring with carbon dioxide to 
form a carbonate ring instead. 

“Now, this carbonate ring can 
react with a class of molecules 
called polyamines, which can also be 
produced from renewable resources. 
These polyamines act as crosslinkers 
that react with the carbonate rings, 
and this finally forms the polyurethane 
structure.”

By sequestering and using carbon 
dioxide instead, the team has 
calculated that the carbon footprint 
of the NIPU is as much as 63% 
lower than that of isocyanate-based 
polyurethanes. The reason being 
that not only is the isocyanate being 
eliminated, but the carbon dioxide 
capture means that 30% less of the 
other materials are needed to make 
one tonne of the polymer. 

“And so, it’s not only the amount 
of CO2 that’s captured into the 
molecule, but less of the other 
monomers are needed and actually 
this has a bigger impact on the overall 
carbon footprint,” says Pienkos. 

As you can see, this is a very 
complex process, but Pienkos has 
been working on the concept for 
some time. In fact, he got the idea 
for developing NIPUs when he was 
working at the National Renewable 
Energy Laboratory (NREL) in 
Colorado, US. At the time, he was 
leading a biofuels project when the 
subject came onto his radar. He 
initiated a research proposal with 
some colleagues to explore the idea 
and managed to generate some 
intellectual property. Pienkos then 
retired in March 2020, and instead 
of putting his feet up, he officially 
incorporated Polaris Renewables one 
month later in April to commercialise 
the technology. 

“I decided that the technology for 
the NIPU was just so interesting and 
exciting that it had to be the next 
step in my career,” he says. 

At the moment, Polaris Renewables 
is at the beginning of its ‘growth 
phase’ and it is still involved with 
NREL. However, Pienkos has already 
brought on board Ben Galphin 
(business development advisor) who 
has previously worked for Patagonia 
and has a consulting company called 
Outsider Innovation, in addition to 
the company’s co-founder, Tao Dong. 
Dong worked with Pienkos at NREL 
and co-invented technologies to 
produce NIPUs. 

Moving forward, the company has 
defined three key application areas 
that it wants to explore: synthetic 
leathers, foams, and coatings. 

“There’s a lot of attention on 
synthetic leathers right now with 
companies such as Modern Meadow 
and Miko,” says Galphin.

“Today, the largest share of the 
synthetic leather market is held by 
polyurethane, which is applied to 
a textile carrier and then finished. 
But to have something that’s 
potentially completely renewable 
and biodegradable would allow us to 
capture that market. 

“There is also a huge place for 

biobased foams that could be used 
to manufacture footwear. Companies 
such as Allbirds and Nike are already 
exploring that and so there is a lot 
of opportunity here. Finally, I think 
coatings such as waterproofing is a 
big one. The chemistry can be really 
tricky, but it’s a tertiary market that 
we’d like to explore.”

To add to that, Pienkos says that 
the great thing about NIPUs is 
that they can be tweaked to suit 
different applications, thanks to the 
decades of knowledge and research 
that has been acquired developing 
conventional polyurethanes. This 
means that Polaris Renewables can 
‘drill down and focus’ on what the 
earliest entry into the market will be 
based on the state of the technology 
and needs of potential customers. 

“My goal is to have a minimum viable 
prototype by the end of 2022,” he 
says. 

Once the team has its prototypes, 
it hopes that scaling up will be 
relatively straightforward because 
it has developed it to be a ‘plug and 
play’ solution. Feedstock such as the 
linseed oil is already commercially 
available at scale, and the polymer 
chemistry has been designed to 
replace existing polyurethane 
infrastructure, so rather than building 
a grassroots manufacturing facility, it 
can slot into the existing process. 

“For many companies, this will be 
the easiest route into the door,” 
Galphin explains. “And then we can 
work on specific formulations to 
address the problems they didn’t 
know they had.” 

Another attractive aspect is the 
price. Polaris Renewables reckons 
that it can produce material for 
around US$2 per pound – an amount 
that won’t cause the fashion industry 
heartburn. 

“You know, no one else is 
commercialising a technology like 
this. There’s lots of potential. And 
I have the sense that this potential 
starts with us and our small niche 
market, but that it will grow beyond 
that – which I find very, very exciting,” 
Pienkos concludes.

To find out more about  
Polaris Renewables, visit  
https//polarisrenewables.com
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Researchers at Massachusetts 
Institute of Technology (MIT) and 
Harvard University have designed 

a face mask that can diagnose the 
wearer with Covid-19 in 90 minutes.

Wouldn’t it be nice if you could 
diagnose Covid-19 without having 
to perform the uncomfortable and 
invasive lateral flow tests that we 
currently have here in the UK? Well, 
that may soon be possible thanks to a 
face mask developed by engineers at 
Massachusetts Institute of Technology 
and Harvard University.

Instead of putting a swab in your 
throat and up your nose, this new type 
of face mask is embedded with tiny, 
disposable sensors that are based on 
freeze-dried cellular machinery that the 
research team has previously developed 
for use in paper diagnostics for viruses 
such as Ebola and Zika. The face mask 
sensors are designed so that they can 
be activated by the wearer when they’re 
ready to perform the test, and the 
results are only displayed on the inside 
of the mask, for user privacy.

“We’ve demonstrated that we can 
freeze-dry a broad range of synthetic 
biology sensors to detect viral or 
bacterial nucleic acids, as well as toxic 
chemicals, including nerve toxins,” says 
James Collins, the Termeer Professor 
of Medical Engineering and Science in 
MIT’s Institute for Medical Engineering 
and Science (IMES) and Department of 
Biological Engineering and the senior 
author of the study.

“We envision that this platform could 
enable next-generation wearable 
biosensors for first responders, health 
care personnel, and military personnel.”

The new wearable sensors and 
diagnostic face mask are based 
on technology that Collins began 
developing several years ago. In 2014, 
he showed that proteins and nucleic 
acids needed to create synthetic gene 
networks that react to specific target 
molecules could be embedded into 
paper, and he used this approach to 
create paper diagnostics for the Ebola 
and Zika viruses. In work with Feng 

Zhang’s lab in 2017, Collins developed 
another cell-free sensor system, 
known as SHERLOCK, which is based 
on CRISPR enzymes and allows highly 
sensitive detection of nucleic acids.

In this new study, the researchers 
showed that the sensors could be 
incorporated into not only face masks 
but also clothing such as lab coats, 
potentially offering a new way to 
monitor healthcare workers’ exposure to 
a variety of pathogens or other threats.

These cell-free circuit components are 
freeze-dried and remain stable for many 
months, until they are rehydrated. When 
activated by water, they can interact with 
their target molecule, which can be any 
RNA or DNA sequence, as well as other 
types of molecules, and produce a signal 
such as a change in colour.

More recently, Collins and his 
colleagues began working on 
incorporating these sensors into 
textiles, with the goal of creating a lab 
coat for healthcare workers or others 
with potential exposure to pathogens.

First, Luis Soenksen, a venture builder 
at MIT’s Abdul Latif Jameel Clinic for 
Machine Learning in Health and a 
former postdoc at the Wyss Institute, 
performed a screen of hundreds of 
different types of fabric, from cotton 
and polyester to wool and silk, to find 
out which might be compatible with this 
kind of sensor. “We ended up identifying 
a couple that are very widely used in the 
fashion industry for making garments,” 
he says. “The one that was the best was 
a combination of polyester and other 
synthetic fibres.”

To make wearable sensors, the 
researchers embedded their freeze-
dried components into a small section 
of this synthetic fabric, where they 
are surrounded by a ring of silicone 
elastomer. This compartmentalisation 
prevents the sample from evaporating 
or diffusing away from the sensor. 
To demonstrate the technology, the 
researchers created a jacket embedded 
with about 30 of these sensors.

They showed that a small splash 
of liquid containing viral particles, 

mimicking exposure to an infected 
patient, can hydrate the freeze-dried 
cell components and activate the 
sensor. The sensors can be designed 
to produce different types of signals, 
including a colour change that can 
be seen with the naked eye, or a 
fluorescent or luminescent signal, 
which can be read with a handheld 
spectrometer. The researchers also 
designed a wearable spectrometer  
that could be integrated into the  
fabric, where it can read the results  
and wirelessly transmit them to a 
mobile device.

“This gives you an information 
feedback cycle that can monitor your 
environmental exposure and alert 
you and others about the exposure 
and where it happened,” adds Peter 
Nguyen, a research scientist at 
Harvard University’s Wyss Institute for 
Biologically Inspired Engineering, and 
one of the lead authors of the paper.

As the researchers were finishing 
up their work on the wearable sensors 
early in 2020, Covid-19 began spreading 
around the globe, so they quickly 
decided to use their technology to 
create a diagnostic for the SARS-CoV-2 
virus.

To produce their diagnostic face 
mask, the researchers embedded 
freeze-dried SHERLOCK sensors into 
a paper mask. As with the wearable 
sensors, the freeze-dried components 
are surrounded by silicone elastomer. 
In this case, the sensors are placed 
on the inside of the mask, so they can 

MIT researchers embedded their freeze-dried 
components into the fabric

By Jessica Owen 

Face mask detects Covid-19
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The commercial development 
of smart textiles is currently 
being held up by problems such 

as washability, chunky batteries, and 
scaling technologies so that they can fit 
into existing manufacturing processes.  

But now, a team at Purdue University 
has developed an industrially scalable 
approach to transform conventional 
fabrics into smart textiles that are 
wirelessly powered by omniphobic  
silk-based coils (OSCs) and washable 
thanks to a new spray coating.  

“OSCs are stretchable and lightweight 
power-receiving coils that can be easily 
sewn onto any textile, enabling the 
safe wireless powering of wearable 
electronics via magnetic resonance 
coupling without compromising the 
comfort of the user,” the researchers say.  

“OSCs are composed of microfibres 
made of a novel silk-nanocarbon 
composite that benefits from the 
stretchability of silk fibroin and the 
high conductivity of multiwall carbon 
nanotubes and chitin carbon nanoflakes.” 

This approach could lead to the 
development of many different types 
of smart garments. For instance, 
the team has created a battery-free 

glove that illuminates its fingertips 
every time the user is near a live cable 
to warn about the possibility of an 
electric shock. Another example is a 
miniaturised cardiac monitoring system 
sewn on a washable sweatband capable 
of monitoring the health status of the 
wearer. 

“Such wearable devices, powered by 
ubiquitous Wi-Fi signals, will make us not 
only think of clothing as just a garment 
that keeps us warm but also as wearable 
tools designed to help us in our daily life, 
monitor our health and protect us from 
accidents,” adds Ramses Martinez, an 
assistant professor in Purdue’s School of 
Industrial Engineering and in the Weldon 
School of Biomedical Engineering in 
Purdue’s College of Engineering.  

“I envision that smart clothes will 
be able to transmit information about 
the posture and motion of the wearer 
to mobile apps, allowing machines to 
understand human intent without the 
need of other interfaces, expanding 
the way we communicate, interact with 
devices, and play video games.” 

The group has also developed a spray 
coating and method to render the 
textile waterproof and stain repellent 

without compromising flexibility, 
breathability and comfort. Using a 
spray-based silanisation process, the 
researchers deposit fluoroalkylated 
organosilanes onto the surface of the 
fabric.  

“By spray-coating smart clothes with 
highly hydrophobic molecules, we are 
able to render them repellent to water, 
oil and mud,” Martinez explains.   

“These smart clothes are almost 
impossible to stain and can be used 
underwater and washed in conventional 
washing machines without damaging the 
electronic components sewn on their 
surface.” 

What’s more, this OSC-powered 
e-textile can be fabricated at a low cost 
using scalable manufacturing processes, 
paving the way toward the rapid 
development and commercialisation 
of machine-washable and battery-free 
smart clothing and reusable wearable 
electrophysiological sensors, according 
to the team.  

Martinez and his team have worked 
with the Purdue Research Foundation 
Office of Technology Commercialization 
to protect the intellectual property. The 
innovations are patent pending.  

Researchers at Purdue University have developed wirelessly powered 
smart textiles using omniphobic silk-based coils that are also washable 
thanks to a new spray coating  

New coating creates washable and battery-free wearables  

detect viral particles in the breath of the 
person wearing the mask.

The mask also includes a small 
reservoir of water that is released at 
the push of a button when the wearer is 
ready to perform the test. This hydrates 
the freeze-dried components of the 
SARS-CoV-2 sensor, which analyses 
accumulated breath droplets on the 
inside of the mask and produces a result 
within 90 minutes.

“This test is as sensitive as the gold 
standard, highly sensitive PCR tests, 
but it’s as fast as the antigen tests that 
are used for quick analysis of Covid-19,” 
Nguyen says.

The prototypes developed in this 
study have sensors on the inside of the 

mask to detect a user’s status, as well 
as sensors placed on the outside of 
garments, to detect exposure from the 
environment. The researchers can also 
swap in sensors for other pathogens, 
including influenza, Ebola, and Zika, or 
sensors they have developed to detect 
organophosphate nerve agents.

“Through these demonstrations 
we have essentially shrunk down 
the functionality of state-of-the-art 
molecular testing facilities into a format 
compatible with wearable scenarios 
across a variety of applications,” 
Soenksen says.

The researchers have filed for a 
patent on the technology, and they are 
now hoping to work with a company to 

further develop the sensors. The face 
mask is most likely the first application 
that could be made available, Collins 
says.

“I think the face mask is probably the 
most advanced and the closest to a 
product,” he says. “We have already had 
a lot of interest from outside groups 
that would like to take the prototype 
efforts we have and advance them to an 
approved, marketed product.”

The research was funded by the 
Defense Threat Reduction Agency; 
the Paul G. Allen Frontiers Group; the 
Wyss Institute; Johnson and Johnson 
Innovation JLABS; the Ragon Institute of 
MGH, MIT and Harvard; and the Patrick 
J McGovern Foundation.
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Managing textile wastewater is one of the major challenges of 
the industry – particularly in the dyeing and finishing sectors. 
There are many regulations when it comes to producing and 
safely discharging textile wastewater and discharging it can be 
very costly.

However, water treatment specialist Siltbuster has launched 
a new chemical dosing system (iCDS) to sit alongside its 
existing wastewater treatment solutions. The new product, 
developed and manufactured in the UK, has been designed 
for sites which require a cost-effective and compact solution, 
yet still offers many of the benefits associated with Siltbuster’s 
larger containerised dosing systems, the company says.

This particular technology – the iCDS – can act as an effective 
stopgap to minimise downtime when existing chemical dosing 
systems fail and may take weeks or months for a replacement 
to arrive and be installed. The iCDS, according to David Gaskill, 
business development manager (Industrial) at Siltbuster, can be 
installed within a day. The technology can also be implemented 
while other wastewater treatment facilities are being built. 

Gaskill says: “By bringing the iCDS unit on site the chemicals 
can be dosed into the wastewater, keeping the treatment 

plant operational. If the wastewater is being processed 
and treated, the textile mill can also continue to be fully 
operational.”

Chemical dosing systems
In textile factories, wastewater must be discharged out of the 
facility. Gaskill explains: “If it’s a small volume [the wastewater] 
would be tankered away and although it costs to tanker 
wastewater from site, it may be the most cost-effective 
solution. However, it does make the site reliant on tanker 
availability and a permanent disposal route.”

He continues: “The second way [to get rid of wastewater] is 
discharging to sewer where you’ll need a consent to discharge 
and pay the water company receiving the wastewater a fee. 
This is based on the volume and strength of the wastewater 
and billed using the Mogden Formula.” 

In some cases, this can be a costly option since the 
textile company is charged per cubic metre of wastewater 
discharged into the sewer.

The Mogden Formula takes the volume of the wastewater 
into account as well as the amount of Chemical Oxygen 

Cleaning wastewater in the textile mill
David Gaskill, business development manager (industrial) at Siltbuster, discusses 
the company’s new technology, cleaning wastewater and keeping the textile mill 
running. Madelaine Thomas reports

Siltbuster’s iCDS
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To mark Earth Day 2021, sustainable textile finishing 
specialist Jeanologia launched its latest innovation in textile 
production, the Handman denim system. 

The Handman solution is a fully automated digital denim 
production system that allows for 10,000 pairs of jeans to be 
produced every day, sustainably.  

The system uses two human operators, two robotic 
devices and eight lasers to enhance production output. 
The technology further confirms Jeanologia’s impressive 
commitment to bring its textile machinery portfolio into 
textile production’s Industry 4.0 era, while setting the 
environmental benchmark for the industry. 

“Today we present the future of our industry where robots 

and humans work together,” says Enrique Silla, Jeanologia 
CEO. “This is the only way to achieve clean and scalable 
production, with reduced costs, greater agility and a better 
production outlook.” 

Jeanologia says the automated capabilities of the Handman 
system will change the relationship between brands, 
retailers and producers, allowing for more interconnected 
communications and strategical planning.  

By using automated systems, brands are able to control 
and order on-demand stock, leading to less overproduction 
and improving the sustainability of the production process. 
Addressing the throw away culture in fashion is one of 

Creating the sustainable future of 
denim through automation 

Demand (COD) and suspended solids to produce a price per 
m3 discharged. 

Gaskill says: “The COD is a measurement of the strength of 
the wastewater to be discharged. The higher the COD, the 
more oxygen is required to reduce the COD. If a high COD 
strength wastewater is discharged direct to a water course, 
it will consume natural oxygen from the water and have a 
detrimental impact on the aquatic environment.” 

Likewise, discharging wastewater with high suspended solids 
is also detrimental to the aquatic environment since it can 
form a blanket on the riverbed.

Another way of discharging wastewater is through a sewer 
system, discharging directly into a river. However, Gaskill 
notes that this would require further treatment because the 
consents for rivers are much more stringent and could mean 
high costs for textile factories for capital investment.

Siltbuster’s technology therefore works to reduce those 
suspended solids and COD. 

“Combined with processes from the standard range, that’s 
where the integrated chemical dosing system comes in,” 
Gaskill says. “The iCDS holds the chemicals and dosing pumps 
in one neat system.”

Technology
“This equipment can be dropped off and installed within a day 
because of its modular design and the fact that it undergoes 
Factory Acceptance Tests before being dispatched to site. 
It works as a plug-and-play system and complements the 
range of technologies provided by Siltbuster, or can act as a 
standalone system dosing chemicals into existing plants.

Chemicals can be provided by the client’s preferred supplier 
and the technology works with acid, caustic, coagulant, or 
liquid polymer chemicals.

The iCDS’ storage area is fully bunded and secured by 
lockable, bi-fold gates on three sides providing maximum 
accessibility on site during chemical replenishment, which 
ensures a flexible solution for any location. The fourth side of 
the iCDS accommodates a heated, weather-proof and secure 

compartment, which contains the dosing pumps, flow metre 
and control system, the company says.

“The technology offers a standard dosing system designed 
to dose coagulants and flocculants on a flow proportional 
basis,” says Gaskill. “It can also be fitted with a pH adjustment 
system to enable the pH to be both increased and/or 
decreased, providing the options for more complex water 
treatment requirements.”

Gaskill adds: “The iCDS is capable of treating flow rates 
of over 100m3/h and follows the same modular principle 
as all of Siltbuster’s products. This enables it to be used as 
a standalone unit or incorporated using a range of other 
products to create a rapidly deployed, fully operational system 
to ensure Siltbuster clients are applying best practice to 
achieve their environmental compliance responsibilities.

“The ability to respond quickly and have kit on site with 
minimal footprint, ensuring safety and being able to be up and 
running in a short space of time is what sets us apart in terms 
of innovation. I believe we have the biggest and most diverse 
hire fleet in the UK.” 

The company can tailor for low-flows and high-flows and 
can also “bolt the units together. So, if the flows get bigger 
than one unit, we can add multiple units to match the client 
requirements.”

One of the challenges when treating wastewater, according 
to Gaskill, is the variation in the wastewater. “From the 
manufacturing process there can be variability in the wastewater 
produced from different textile types as well as from any 
washing of equipment – this variability can be volume related 
or a composition of that flow, which we call load. By installing a 
balance tank, this balances the flow and load and therefore we 
can provide an optimum sized downstream technology including 
the iCDS and treating it to the required standard.”

Gaskill is confident that the latest addition to the Siltbuster 
modular, rapidly deployable hire fleet as well as part of the 
capital sales fleet, will enable textile factories to process their 
wastewater efficiently and therefore allow the production of 
textiles to continue in a cost-effective and flexible way.

Continues on p. 50
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the key challenges in the textile market’s drive to an 
environmentally friendly future. 

“Now is the moment to make sustainable denim production 
a reality and to do it in such a radical way,” continues Silla. 

Jeanologia says that the Handman system is already 
installed in three plants around the world, and if the system 
is able to operate at full capacity, these three plants would 
be able to produce five million pairs of jeans between them 
annually. 

Jeanologia’s drive for sustainable production 
The release of the Handman system is not the only eco-
friendly initiative Jeanologia has been involved in throughout 
2021. The company professes that an important way to 
combat the unstainable practices in the textile & apparel 
value chain is to collaborate with like-minded businesses.  

Earlier in the year, Jeanologia announced a project with the 
Indian company Anish India Exports (AIE). The project led 
to the establishment of a sustainable finishing plant in India, 
completely operated by women. Not only does the plant 
operate using Jeanologia’s finishing solutions, but it also flies 

the flag for social sustainability in a country where women 
make up the majority of the textile industry’s workforce but 
rarely work in executive roles. 

Furthermore, the company is playing a pivotal role in Ralph 
Lauren’s wastewater-free cotton dyeing system, a ‘world-
first’ in the textile market. Jeanologia is partnered with 
Ralph Lauren and the chemical giants Dow in the initiative, 
providing the system with its dyeing & finishing technology. 
The system, named Color on Demand, is said to set the 
benchmark for the future of cotton dyeing.  

Announced in conjunction with Earth Day, like the Handman 
system, Jeanologia will also be collaborating with Cone Denim 
in the Mission Zero initiative. The aim of the two parties 
is to completely eradicate all waste and pollution in the 
production of denim jeans by the year 2025. 

All four projects announced by Jeanologia in recent 
months illustrate the company’s drive to reinvent existing 
processes for the good of the textile market. Furthermore, 
the collection of companies involved in these projects shows 
that multi-agency work may be the best way to improve the 
eco-friendliness of the textile value chain and its processes 
for the future. 

Archroma, a producer of chemistry for the textile market, 
has launched the latest editions of its Color Atlas colour 
sampling book series and the update of its Color Atlas 
online library webspace.

First launched in 2016 as a cotton dyeing colour library 
for consumers, the Color Atlas is now available for 
designers looking to colour sample, create mood boards 
and successfully implement dyes and colours on polyester 
textiles.

Available as a physical book, or online, the new polyester 
library contains samples for the dyeing of sportswear, 
athleisure, swimwear, children’s clothing, shoes, fashion 
and home textiles, with users able to apply a chosen colour 
digitally in a few clicks, the company says.

Archroma adds that its Color Atlas provides a plethora 
of colours that are easily replicable in the dyeing process, 
as well as being compliant with engineered industry colour 
standards. The intuitive design of the colour book also 
makes it easier for designers to create their palettes with 
a swift accordion-like page design.

The latest volume further extends the colour index of 
the Color Atlas library. The polyester edition contains 
1,440 colours, which will be added to the existing 4,320 
colours already inputted from the cotton volume of the 
solution.

“We are proud to be able to extend our digital Color 
Atlas solution, a unique tool dedicated to providing fashion 
designers and stylists with off-the-shelf colour inspiration 

for textiles, that can be implemented into the production 
process instantly,” the company says.

The rise of digital sampling solutions 
Archroma’s Color Atlas tool is just one example of how the 
textile industry is modernising and integrating its workflows 
to align with the Industry 4.0 wave of production.

With digital alternatives, designers are able to perform 
the same task online, saving on transportation emissions and 
chemical and fabric waste. Furthermore, digital solutions 
allow for more integrated opportunities. Archroma’s colour 
solutions are compatible with the latest innovations in textile 
malware, design and production. All its colour samples can 
be downloaded as .ase files to be used on design software 
solutions like Adobe’s Textile Designer plug-in for Photoshop. 

The online library can now be searched by colour sourcing 
images that have been uploaded from the web, allowing 
designers to seamlessly find the exact colour of a garment 
that they have seen online.

Over the last 18 months, virtual sampling technology has 
been at the forefront of digital design due to the logistical 
breakdowns of the Covid-19 pandemic. Designers and 
producers were unable to send out the physical sample 
books and many looked to virtual sampling as an alternative. 
Many in the industry do not see virtual sampling as a stop 
gap either, many experts say that virtual sampling and 
garment simulations are going to play a huge part in the 
future of the textile and apparel markets.

Continued from p. 49

Implementing accurate colouration 
through virtual colour libraries
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2021
SEPTEMBER 2021
15-17	 Dornbirn-GFC, Vorarlberg, Austria. 

	 Contact: Austrian Fiber Institute

	 Tel: +43 1 319 2909 41

	 Fax: +43 1 319 2909 31

	 Email: office@dornbirn-gfc.com

	 Website: www.dornbirn-gfc.com 

OCTOBER 2021
19-22	 INDEX. 

	 Contact: Magali Fakhry Dufresne,  

	 exhibition manager, Palexpo SA

	 Tel: +41 22 761 10 61

	 Fax: +41 22 798 01 00

	 Email: index@palexpo.ch

	 Website: www.indexnonwovens.com

25-29	 Innovate.

	 Contact: Chinky Tyagi, WTiN

	 Tel: +44 (0)113 819 8155

	 Fax: +44 (0) 113 819 8156

	 Email: ctyagi@wtin.com

	 Website: www.wtin.com

NOVEMBER 2021
9-10	 Aachen-Dresden-Denkendorf  

	 International Textile Conference,  

	 Dresden, Germany. 

	 Contact: Annett Dörfel,  

	 Institute of Textile Machinery  

	 and Textile 	 High Performance  

	 Materials 	 Technology, TU  

	 Dresden

	 Tel: +49 (0) 351 463 393 21

	 Website: www.aachen-dresden- 

	 denkendorf.de/en 

23-26	 ShanghaiTex, Shanghai, China. 

	 Contact: Shanghai International  

	 Exhibition Co Ltd

	 Email: shanghaitex@siec-ccpit.com

	 Website: www.shanghaitex.cn 

2022
JANUARY 2022
11-14	 Heimtextil, Frankfurt, Germany.  

	 Contact: Messe Frankfurt

	 Email: heimtextil@messefrankfurt.com

	 Website: www.heimtextil. 

	 messefrankfurt.com  

MAY 2022
17-19	 Texprocess Americas, Atlanta,  

	 Georgia, USA. 

	 Contact: Sarah Hatcher

	 Tel: +1 678 732 2403

	 Fax: +1 770 984 8023

	 Email: sarah.hatcher@usa. 

	 messefrankfurt.com

	 Website: www.texprocess-americas. 

	 us.messefrankfurt.com 

JUNE 2022
21-24	 Techtextil & Texprocess, Frankfurt, 

	 Germany.

	 Contact: Messe Frankfurt

	 Tel: +49 69 75 75-67 12

	 Email: techtextil@messefrankfurt.com

	 Website: www.techtextil. 

	 messefrankfurt.com 

2023
JUNE 2023  
8-14	 ITMA 2023, Milan, Italy.  

	 Contact: ITMA

	 Email: application@itma.com

	 Website: https://itma.com/ 

FINISHER

INTERNATIONAL

DYER

TEXTILE INNOVATION WEEK 
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To find out more about WTiN.com, 
please contact the WTiN Sales Team at sales@wtin.com

© Copyright World Textile Information Network Ltd 2021. All rights reserved.

Insightful,
Informative, 

Intelligence.
WTiN.com offers indepth market 

& technical intelligence in key 
high growth markets within 

textile & apparel sector.

Digital Textiles

Performance Textiles

Protective Textiles

Smart Textiles

Textile 4.0

Whether you are entering the digital textile printing market, 
or expanding into new territories, we have all the relevant 

information you  need to make the best possible decision. 

In-depth intelligence about textiles used in outdoor sportswear, 
footwear and equipment, as well as textile applications 

that require protection from external environments such as 
workwear and PPE.

Provides market and technical intelligence essential to the 
performance textile and clothing industries.

Enables your business to grow in a digital and connected way - 
Industry 4.0, IIoT.

Technical intelligence on materials, sensors and manufacturing 
methods, as well as market intelligence on the market 

applications.

W T iN®
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