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Before the successful outcome of the STI 
Envirospray project, the design of aerosols 
for consumer products had changed little 
in over half a century. The principle is to 
mix products with liquefied gases such as 
butane and propane, some of which 
vaporise inside the chamber. Press the 
button and the dissolved or suspended 
products are forced out under pressure 
from the propellant gas. 

Today, aerosols are used in everything 
from personal care to pharmaceutical 
products, ranging from deodorants and 
household sprays to asthma inhalers and 
antibiotics. UK expertise is recognised all 
over the world and the industry prides 
itself on its responsible stance to 
environmental concerns, which now focus 
on the release of volatile organic 
compounds (VOCs) and respirable 
particles. 

‘We set out to challenge the traditional 
concept of the household aerosol to see if 
we could make radical improvements and 
address environmental and health 
concerns,’ says STI project manager Keith 
Laidler, technical director of LionstarCorp 
Ltd, who specialise in the development 
and licensing of spray technology and 
dispensing devices. ‘Concern over costs 
had been a major factor in the lack of 
innovation so we wanted to find out if it 
would be possible to offer innovative 
solutions for consumer aerosols at equal 
or reduced cost.’

The STI project, which was supported by 
the EPSRC through the LINK programme, 
enabled the company to work with experts 
in materials research from UMIST 
(University of Manchester). The key 
objective was to develop aerosol sprays 
and triggers capable of performance 
comparable to standard aerosols that use 
butane or equivalent propellants. As well 
as being cheaper than conventional 

designs they had to be capable of working 
with most consumer products currently 
sprayed or dispensed. Applications include 
foams, mousses and creams as well as wet 
and dry sprays. 

The UMIST research team designed and 
made Perspex pre-prototype actuator 
nozzles, incorporating flow-control 
devices. They tested the quality of the spray 
and applied computational fluid dynamics 
as a design aid for flow-control devices. 
The work showed that it would be possible 
for companies to start replacing products 
that currently contain VOCs. In addition, 
the team tested new pump formats 
developed by Lionstar for flow rates, 
pressures, actuation force and consistency.

‘The trigger sprayers were very difficult to 
develop fully as we wanted the best in the 
market at the lowest price – and with the 
fewest components,’ explains Mr Laidler. 
‘However we eventually succeeded and we 
are now negotiating licence deals. We have 
also developed a dual trigger that will 
deliver two separate liquors and mix them 
in the air and this will actually be much 
cheaper than ordinary single triggers.’

Results demonstrate how the technology 
significantly improves aerosol spray 
performance, giving precise control over 
droplet size and flow rate of a variety of 
market products. Tests with an anti-
perspirant, for example, showed a marked 
reduction in respirable particles was 
achieved compared with standard aerosols. 
The new designs were shown to be easy 
and convenient to use. There is less 
likelihood of contents dribbling from the 
nozzle after spraying and nozzle blockage 
can be prevented so the full contents of 
the can be discharged. 

Very low prices can be achieved as the 
entire package including the bottle only 
uses two components. Aerosol dispensing

REINVENTING THE AEROSOL 
USING SUSTAINABLE 
TECHNOLOGY
Revolutionary aerosols and trigger sprays for 
consumer products could soon start to appear 
in the shops soon following the success of an 
STI-backed research project. Using sustainable 
technology, the patented designs offer 
improved spray performance combined with 
reductions in VOCs and respirable particles, 
all at a highly competitive price.

‘We set out to challenge 
the traditional concept 
of the household aerosol 
to see if we could make 
radical improvements.’
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devices have been produced for foam based 
products such as shower and shaving gels 
and foodstuffs, and these avoid messy ‘post 
foaming’ problems widely associated with 
conventional aerosol dispensers. 

Global licences are already in place on 
dispensers, spray pumps, pharmaceutical 
spray pumps and triggers for personal care, 
and discussions are taking place with a 
number of potential customers.

‘The project has been a success – we have 
developed and patented a range of pumps 
and triggers and the whole industry is 
talking about them,’ says Mr Laidler. ‘By 
next year we will also have air triggers 
available and we believe the combination 
of pumps, triggers, spray quality, product 
quality and price will have an enormous 
impact in the market.‘

The company plans to continue 
development over the next five years and 
has opened a new technical laboratory to 
carry out the work. The laboratory also 
provides dedicated support to customers, 
which include many major companies.

‘Having our own laboratories means we can 
really control the development,’ adds Mr 
Laidler. ‘An added bonus is that we have 
been able to recruit a number of people who 
worked on the STI project at the university, 
so our involvement with the STI programme 
has also turned out exceptionally well in 
that respect.’

Additional project information 
and background

How big is the UK aerosol industry?

UK production of aerosols has grown 
dramatically since the use of 
chlorofluorocarbon (CFC) propellants was 
abolished in 1989 to avoid damage to the 

Earth’s ozone layer. About 1.4 billion units 
a year are now produced, representing 
more than a third of European production, 
and nearly 50% are exported.

What was the starting point for the 
Envirospray project?

The starting point was Lionstar’s novel 
technology to mass produce very complex 
one piece internal actuator and nozzle units, 
which are designed to achieve cost savings 
over conventional aerosol actuators and 
nozzles. It had already been shown that the 
technology could greatly reduce reliance on 
butane propellant in two types of household 
aerosol. The STI project took the work a stage 
further to see whether the concepts could 
be applied to VOC-free aerosols, propelled 
by finger/trigger pumps, with greatly 
improved spray quality.

How does the new aerosol work?

The aerosol design works by manipulating 
spray through a combination of expansion 
chambers, swirl chambers, throttles and 
holes. Ingredients are combined with 
specially formulated propellants and a dip 
tube reaches to the bottom of the container 
to feed contents to the actuator valve. 
Pressing the actuator releases the product 
in the form of a spray just like an ordinary 
aerosol.

Can the technology be widely applied?

All kinds of aerosol and trigger spray designs 
can incorporate the technology in a range 
of aesthetically pleasing ways. Working with 
product manufacturers, designs can be 
tailored to offer desirable characteristics such 
as quiet operation, clog-free nozzles and 
softer spray pressures. Soft-touch materials 
can be used for components such as spray 
triggers, further improving the appeal of
products to consumers.

‘The project has been a 
success – we have 
developed and patented 
a range of pumps and 
triggers and the whole 
industry is talking 
about them.’


