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GlaxoSmithKline has set a target to cut by two-thirds the waste generated by
medicines production from levels that until recently required 100kg of raw materials

for every 1kg of drug produced.

The UK-based pharmaceutical group aims by 2015 to cut waste in its factories
around the world to 30kg for each 1kg of “active pharmaceutical ingredient™ (AP1),

compared with an average of 100kg in 2005.

APl is the active compound in medicines to
treat or cure disease, from which the final pills
or liquids are formulated and packaged for
delivery to pharmacies and patients.

The reduction target — mirrored by similar
initiatives at other companies — highlights the
continuing high level of waste in the drug
industry, which has become a fresh focus at a
time of pressure to cut costs and respond to
rising environmental demands.
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Jim Hagan, GSK's vice-president for =
environmental health and safety, said: "It was
the idea of sustainability that drove the idea. You make an improvement to the

environment and you achieve a reduction in costs.”

He stressed that the 100:1 ratio of inputs to APl was a typical average across the
pharmaceutical industry, and below the levels of waste generated by other
rmanufacturers, including those in industrial chemicals.

GSK set an initial target in 2005 to halve the waste from raw matenals by 2010,
and raised that recently as it got close to achieving the objective. Its renewed aim
is cut to cut waste to less than one-third of those original levels within five years.

The reductions come through measures including changing and reducing the
number of chemical steps required, cutting the volume of solvents, and switching
to continuous manufacture of a single drug to remove the wastage involved in
stopping. changing and restarting batches of different products.



Green Chemistry Metrics
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R&D target is ME of 2.5% for average of the portfolio of transferred products starting from
Registered Starting Materials including any demonstrated solvent recovery
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Water 32% Solvents 56%

Other 5%

Reactants 7%

Composition by mass of types of

material used to manufacture an API

American Chemical Society Green Chemistry Institute
Pharmaceutical Roundtable Benchmarking 2006 & 2008
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Life cycle assessment score is a
key operational metric for APl development

Curzons, Jimenez-Gonzalez, Duncan, Constable, Cunningham, 2007, IJLCA, 12(4), 272-280




5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0

FLASC

FLASC - all data

3.6

3.1

[ —

?1.9

Lower
environmental
impacts
compared to
baseline

Greater impacts
predicted
compared to
baseline

Pre-clinical

T =

* 25 GSK routes developed during 1990 to 2000 were assessed.
The average performance was assigned a FLASC rating of 2.3
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The strategy is to influence the development of next

generation of drugs in development so they are greener

Green Metrics data reports help Project Teams understand
their processes, highlight opportunities and monitor
Improvements

Analysis of the portfolio helps demonstrate improvements

during development and highlights where further strategic
opportunities lie




Solvents have the biggest environmental impacts of a

process to manufacture an API

Finding a green replacement for dichloromethane remains a
big challenge, though alternatives such as 2-MeTHF are
starting to come through

GSK's life cycle assessment metrics continue to suggest

that processes in development are
than the previous generation of API's
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Using more renewable resources and cleaner technology



GSK’s Sustainable Processing Team

Tom Roper

John Hayler

Phill Dell’Orco
Teresa Oliveira
Giuseppe Lo Biundo
lan Andrews
Clare Ruddick
Graham Geen
Jonathan Emeigh
Mario Almi
Stacie Calad
Kevin O’Keefe
Elise Neff

Andy Ross

Mark Hodgson

Graham Inglis
Gail Fisher
James Sherwood
David Constable
Alan Curzons

Peter Dunn (Pfizer)

Andy Wells (AZ)

Julie Manley (ACS GCIPR)
Ingrid Merglesberg (S-P)

And many others....



Any Questions?




Green

enchemistry .gsk.com/
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