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Teknek Expanding 
Advanced Film 

Contact Cleaning 
in Asia

In today’s high-end fi lm fi eld, a single micron size 
contaminant can render a fl at panel display, touch 

screen, and organic photovoltaic cell useless. As such, 
advanced fi lm producers must ensure that the fi lm is 
clean during each step of the web production process 

(coating, laminating, embossing, etc.). Although there are a variety of methods 
used to clean webs—contact roller, contact brush, non-contact vacuum—when it 
comes to removing micrometer and nanometer sized particles from advanced webs, 
contact roller cleaning is the only option. Today, the dominant player in advanced 
web cleaning is Teknek, a company familiar to all of the major fi lm producers. In fact, 
it is the only internationally operating company offering advanced fi lm web cleaning 
systems. This past April, Stephen Mitchell, Teknek managing director, spoke with us 
about the company’s technology, business philosophy, and interest in Asia.

Teknek Cleaning Roller Technology
Teknek’s contact cleaning technology, which it fi rst developed 

27 years ago, is based on the difference in adhesive strength 

between the elastomer roller, which contacts the web sur-

face, and the adhesion roller, which is used to clean the elas-

tomer roller. In short, the force applied by the elastomer roller 

to a particle on the web must be greater than the sum of the 

forces holding the particle to the substrate (van der Waals 

force, electrostatic image force, electric double layer force, 

gravitational force, capillary force, van der Waals force due to 

1% deformation). Similarly, the force applied by the adhesive 

roller to the particle must be greater than the force holding the 

particle to the elastomer roller. The diffi culty here is ensuring 

a balance so that the particles do not transfer back from the 

elastomer roller to the web, or from the cleaning roller back to 

the elastomer roller. Moreover, the elastomer roller must not 

pick up any of the web or affect the surface properties of the 

web. Teknek rollers also do not add any signifi cant tension to 

the web as minimum pressure is used to achieve the clean-

ing, thus making them long lasting.

The calculation behind the roller design must take into ac-

count a variety of parameters, i.e., size, shape, and material 

of the particle, as well as the roughness and material of the 

surfaces. Moreover, while it is commonly thought that electro-

static forces and gravity are important to adhesion, there are 

many forces that must be taken into account. This complex-

ity makes it extremely difficult to design an optimal contact 

cleaning system. For example, while gravity is a significant 
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force on particles of down to 100 µm, capillary forces start 

to become relevant at around 25 µm while gravity weakens 

as a factor. Because non-contact cleaning cannot remove 

the smallest (nano-size) particles, Teknek only offers contact 

cleaning. In fact, the smallest particle size that Teknek claims 

to effectively remove is 15 nm. Although smaller particles are 

probably removed, it is diffi cult to confi rm this.

On first glance, the special elastomer Teknek uses ap-

pears to be a sleeve, but it is actually a coating. The elasto-

mer is either extruded into an anulus as a paste and cured, or 

open casted in the anulus using a 2-part epoxy-like material. 

Because the diameters need to be precisely controlled, open 

coating is not an option.

Although many companies use general purpose silicone 

rollers for cleaning, these tend to be avoided by the fi lm in-

dustry as they leave trace amounts of silicone on the film 

(cause of fi sh-eyes, etc.). In contrast, Teknek makes its own 

rollers and formulates the elastomers to meet the specific 

fi lm application. For example, because fi lms of 10 microns in 

thickness have almost no body, they tend to easily fl oat mak-

ing transport diffi cult, and thus require special rollers, such as 

Teknek’s Ultracleen rollers. Mr. Mitchell says that they already 

have formulations for 90% of applications, but occasionally 

they need to modify the formulation and rarely must start over 

from the beginning.

The most recent incarnation is the Nanocleen roller. This 

roller, which took 7 years to develop, is silicone free, static 

dissipative, and does not change the dyne of the surface, as 

most rollers do. Typically, changes in dyne are not a prob-

lem, but in certain advanced processes dyne changes could 

change the wetting property of the fi lm so that the fi lm fails to 

wet properly.

Teknek offers rollers of up to to 4 m in length on a regular 

basis, but have recently been requested to make 8 m rollers 

for primary fi lm production. In essence, rollers of almost any 

length can be built because the issue is the defl ection of the 

shaft, not the elastomer itself.

One of the future issues that Teknek is working on is 

designing elastomer rollers to remove specific shaped par-

ticles. Although they have not received specifi c requests for 

such rollers, they are already working with the Holst Center 

and their own internal research to understand the entire pro-

cess of how a particle is removed. With this understanding, 

they would be able to remove only a desired particle shape. 

Because this function would be “hard-wired” into the roller, 

combinations of different rollers would be used to remove 

particles in order to improve results.

What Teknek is not interested in, however, is combining 

their rollers with other functions. Mr. Mitchell emphasizes that 

their goal is to clean the web and that they leave other func-

tions to the specialists. Some rollers are driven, however. Oth-

ers who have tried to combine cleaning rollers with corona 

treatments, for example, have produced spectacular failures 

where neither function is effective. Even so, he says that their 

rollers are used in ways that they could not have imagined. Be-

cause these special usages become proprietary technology, 

even Teknek is rarely informed of these unique applications.

One example of such an unexpected application was for 

high-gloss doors. Because the fi nal laminate in the production 

process is clear, the lamination had to be prefect. Where even 

a single fi ber would render such doors defective, the surface 

prior to lamination had to be perfectly clean (clear film on 

glass). This is a relatively low-tech application, but on a rela-

tively high-value item. This example has led them to target the 
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decorative laminate fi eld, as well.

Finally, when asked about how clean rooms affected the 

cleaning roller business, Mr. Mitchell responded that the two 

are not mutually exclusive. In fact, clean rooms are not as 

clean as people expect given that the rooms are contami-

nated by delivery of materials and the very presence of work-

ers. When Teknek began making cleaning rollers, they were 

literally cleaning particles that were visible to the naked eye. 

Today, however, invisible particles have just as big an impact 

on advanced fi lms, so as processes have become more ad-

vanced, the particles that need to be removed have become 

smaller. In this way, clean rooms have actually expanded their 

business. In fact, most of their sheet cleaning machines are 

used in clean rooms.

Expanding Business in Asia
Teknek focuses on the advanced fi lm market, and given that 

production of many of the fi lms, from primary fi lm to individual 

sheets, used to make smartphones and tablet PCs, for exam-

ple, are produced in Asia, Asia offers huge potential for their 

rollers. Simply put, Asia is the center of high-tech fi lm produc-

tion for fl at panel displays (FPD) (including smartphones, etc.).

Teknek has been in Japan for about 15 years and has had 

a direct offi ce in China for the past 6-7 years. They have also 

had a production facility in Hong Kong for the past 15 years, 

at which they produce consumables (all machines and rollers 

are made in the UK). Even given this presence, their entrance 

into Asia was not exactly planned.

One of the fi elds Teknek focused on initially was printed 

circuit boards (PCB). Although PCB were originally manu-

factured in the US and Europe, they followed as production 

eventually shifted to Asia. Eventually the PCB market began 

to contract, which some thought would be the end of Teknek. 

Soon after, however, the FPD market exploded, and this time 

the market emerged in Asia, in which the entire supply chain 

is located. In this way, Teknek was in the right place at the 

right time. Many of the most advanced fi lms are still produced 

in Japan, South Korea, and Taiwan, but protective film pro-

duction and assembly is based in Southeast Asia or China.

Like PCB, FPD are susceptible to debris, and even a tiny 

fi ber can destroy a panel. As such, when Teknek shifted its 

focus to this field they targeted high-end producers (Tier 1 

and 2 manufacturers) and avoided low-end producers (Tier 

3 and state owned businesses). Tier 1 and 2 manufacturers 

tend to produce for export, where quality is essential, where-

as Tier 3 and state owned businesses produce for domestic 

production, which does not demand the same level of quality. 

In this way, although entering China was a challenge because 

of cost consciousness, by approaching high-end makers and 

working with those who wanted a competitive edge based on 

quality instead of cost, they found their entrance to be rela-

tively smooth. This approach has been particularly effective 

in Southeast Asia, where it is readily recognized how a small 

investment in cleaning rollers leads to a signifi cant increase in 

yield. Although exact yield increases depend on one’s starting 

point, introducing Teknek cleaning rollers can also make non-

viable process viable, and payback can be seen in as little as 

six months. Where margins are extremely tight and quality 
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demand high, such as suppliers to companies including Sam-

sung or Apple, the technology also acts as an insurance poli-

cy. For example, because Apple does not actually produce its 

own products, if there is a problem, the suppliers are subject 

to strict audits, which can result in loss of business. As such, 

it is essential for these fi lm producers to ensure they meet the 

high demands of Apple.

In terms of local competitors, Mr. Mitchell says that there 

are many companies that have tried to copy Teknek rollers, 

but other than matching the familiar blue color, the rollers 

are not even close in terms of cleaning capability. Although 

Teknek now uses different colors (blue, red, gray) to mitigate 

misunderstandings based on the color of the roller, they con-

duct regular testing and show customers how to differentiate 

between the real and fake rollers. They have even started an 

academy to inform all of those close to Teknek on how to de-

termine authenticity, which they have expanded to customers, 

as well. All of the machinery used to produce Teknek rollers, 

however, was developed by Teknek, and as they do not sell 

this machinery, it is impossible to copy their rollers. 

Moreover, competitors tend to operate in one country or 

region, leaving Teknek to dominate the global market. For roll-

ers of 4 meters or greater, they have no real competitors, and 

whereas they can produce 1,000-1,200 machines per year, 

competitors produce much less. Although they produce all 

of their machines in the UK, they produce the consumable 

adhesive material in Honk Kong for Asia, Scotland for Europe, 

and Philadelphia for the US. This allows them to be respon-

sive to customers and eliminate lead time issues.

Aside from machine production, however, Teknek is 

strongly focused on increasing their presence in Asia. As 

such, they have been shifting resources from the UK to Asia 

in order to increase their responsiveness in the region. Al-

though they can increase machine production in the UK with 

the same number of employees if need be, they feel the need 

to increase their services/commercial end in Asia.

Given that Asia is constantly developing new products, 

and that new products/technologies drive new applications, 

Teknek feels Asia will continue to be a source of business. For 

example, eventually organic photovoltaics (OPV) will become 

as pervasive as smartphones. Unlike previous technologies, 

however, OPV will be produced entirely in Asia from the out-

set, so will be an entirely new market for Teknek. OPV market 

growth may mirror that of FPD and Mr. Mitchell says they in-

tend to be in place to meet this demand in step.

Outside of Asia, Europe is still a strong market for wide 

webs because a large segment of machine production is still 

based in Europe, and while optical fi lm production is mostly 

Asia based, medical fi lms, another application for Teknek roll-

ers, are produced all over the world.

With its strong presence in these and emerging fields, 

Teknek is growing by about 10% per year and was not affect-

ed strongly by the recession (12% growth during this period). 

Part of the reason for this was their presence in almost all 

geographies and industries, so while some industries were in 

decline, FPD, for example, never fl attened and they continued 

to make deliveries in Japan straight through the recession. 

Teknek expects annual double digit growth in their fi eld for the 

next few years as new industries, such as OPV, emerge.

Teknek www.teknek.com3.4 m Cleaning Roller

Adhesive Roller Mounted on 2.5 m Wide Slitter
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