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Q: Considering global 
sustainability efforts 

in this industry, what 
benefi ts can extrusion 
equipment offer? 

Nigro: There are many opportunities 
for extrusion processors with the 
right equipment. Film down-gauging, 
improved energy effi ciency during 
process, use of  “green” resins, and 
potential new fi lm solutions by replacing 
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other less recycling friendly materials 
with more favorable fi lm options.

DeSpain: Today’s extrusion 
equipment is helping with sustainable 
fi lm production in many facets. 
From the ability to process recycled 
or biopolymers to technology that 
improves the effi ciency of  the 
equipment itself.

Shankar:  An extrusion line can 
offer fi lms which can be used as it is 
unprinted; surface printed or; as a 
lamination fi lm to be bonded with 
other substrates like BOPET, BOPP, 
aluminum foil, paper, etc., with or 
without adhesives. The applications 
listed above are not recyclable and 
hence likely to be replaced with 
something that can be recycled, as it is 
a big concern from the environment’s 
and society’s point of  view towards 
sustainability goals.

Here are two possibilities which 
will also help to bring down the cost 
and help on the economic aspect of  
sustainability: try to convert a composite 
laminated structure with an equivalent 
multi-layer blown fi lm structure (i.e. a 9- 
or 11-layer structure using high-barrier 
resins) or; to make both the substrates 
out of  multi-layer fi lm. 

Also on the economy side of  
sustainability, the resource reduction 
technologies for resin cost and energy 
cost have already been addressed. 
It needs to be refi ned further. The 
ultimate effort of  sustainability will be, 

for example, to pack milk in a pouch 
made out of  resin generated from milk 
itself, and then processed through new-
generation extruders customized for 
that purpose.

Johnson: For sustainability, Gloucester 
Engineering’s extrusion equipment 
offers signifi cant improvements from 
the past, such as enhanced gauge 
control, in-process measurement and 
adaptive control technology. Our 
extruders also reduce fi lm thickness 
and improve thickness tolerance 
through machine direction orientation. 
MDO increases tensile strength and 
stretches the fi lm, giving our customers 
a fi nal product that uses less raw 
material. Thinner fi lm and less raw 
material enables our customers to 
lower shipping costs and reduce their 
carbon footprint because they can ship 
more bags or fi lm per truckload.

Many of  our customers are 
committed to reclaiming post-
consumer waste and reusing it in 
their products, but this can cause 
problems, as it increases raw material 
variation and places more demands 
on their machinery. With Gloucester 

All components are integrated in a central control 
system for ease of operation and monitoring from an 
ergonomically designed and intuitive operating unit. 
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Engineering’s light-grooved feed 
sections and Optiflow dies, our 
customers can recycle materials at 
higher rates to produce a consistent, 
reliable product.

At Gloucester Engineering, we 
constantly improve our extrusion 
equipment by building them with more 
efficient motors, screws and thermal 
insulation. Today, it takes far less 
energy to make a kilogram of  plastic 
than in the past.

Q: What sustainability 
developments or 

improvements are on the 
horizon in blown  
film extrusion?

Shankar: We see many developments 
in blown film technology to address 
sustainability issues. With monolithic 
(all plastics) substrates, the challenge 
is to ensure further process ability in 
terms of  printing and laminating at high 
speeds due to stretch-ability. Such issues 
can be resolved by: adopting machine 
direction orientation on blown film lines; 
if  needed, the process of  double bubble 
or triple bubble TD orientation can also 
be done to reach nearer to BOPET and 

BOPET substrates. 
There will still be issues on pouches 

with the above substrates. Such issues 
can be resolved with new-generation 
pouch making and packaging machines 
or blown film can be customized to 
process the skin and core layers with a 
temperature difference of  30 degrees 
Celsius. Here, there will be issues of  
curling of  film, which can be resolved 
as making a structure with balancing 
layer and online annealing process in 
blown film line.

The use of  post-consumer recycle 
waste in core layers for non-food 

applications is another area supporting 
the sustainability efforts. The related 
issues mainly on the extrusion side can be 
resolved with use of  customized screws 
and barrels with continuous screen 
changers and suitable dies to handle layer 
ratios where the core is 80 percent using 
the majority of  recycled materials. 

The issue of  energy saving 
through blown film lines is already 
being addressed. All the machine 
manufacturers are using energy-saving 
devices, higher productivity and lowest 
possible down time.

Finally, to get the real results 
towards sustainability, we need to 
make economically viable co-extrusion 
blown film lines to let the entire 
value chain of  flexible packaging 
to contribute to the cause. To do 
this, blown film technology can be 
developed as customized, entry-level 
lines to replace obsolete, non-viable 
monolayer lines across the globe. 
Globally, there are more than 80 
percent mono-layer lines, which need 
to be replaced or upgraded with 
3-layer first.

Nigro: More overall line efficiencies, 
increased energy savings and higher 
output capacity per kilowatt of  
energy are already provided on W&H 
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extrusion lines. W&H can also include 
energy monitoring with the capabilities 
to inform an operator of  efficient or 
inefficient running operation.

Johnson: Many developments in 
sustainability in blown film extrusion 
and extensions of  current trends 
include: lower energy consumption, 
increased energy efficiency, improved 
processing of  recycled materials, light 
weighting, reduced scrap production, 

useful life of  the equipment, it also 
helps benefit the environment in many 
ways. Energy is saved by both outfitting 
older machines with more modern 
drives and motors, as well as more using 
efficient mechanical components, like 
air rings and dies.  This improves the 
line’s efficiency and reduces energy and 
raw material consumption.  Overall, 

the repurposed machine becomes more 
efficient and more environmentally 
friendly without having to use the 
energy and produce the waste that 
creating a new machine would.

DeSpain: Reifenhäuser – not only in 
our blown film group, but within all 
of  Reifenhäuser – participates in what 

New Gloucester Engineering full system 7-layer 
blown film line. Extruders, blenders, die, air ring, 

IBC, and cage arms are seen in this picture.

quicker startup and transition times, 
and faster bubble stability and gauge 
uniformity rates. 

We see many new trends, too.  Many 
manufactures are turning to renewable 
resins, such as biopolymers, that have 
netter properties and a wider process 
window.  Another trend is the move 
toward new spiral die designs, which 
allow for lower and shorter purge 
rates, decreasing the amount of  waste.  
Lastly, there has been a significant 
increase in interest for foaming of  thin 
films, also reducing the amount of  raw 
material consumption, and lowering 
transportation costs.

Perhaps the most significant trend 
Gloucester Engineering has seen is the 
customer interest toward reworking 
older machines.  Our customers 
realize that extending the lifetime of  
their machines by retrofitting and/or 
rebuilding them to today’s standards 
saves the material and energy needed 
to build new machines. Their existing 
factories become more efficient and 
their carbon footprint doesn’t increase.  
Not only does rebuilding extend the 


