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Editor’s letter

Making a difference
Partnership plus local bases may be the way forward in pharmaceutical outsourcing

“The general
feeling was
considerably
better than in
2009. It could
hardly have been
worse.”

week in San Francisco is always an attractive prospect in
the depths of a miserable winter and now that Informex
USA has taken place there three times in four years, there
is an enjoyable ritual to it all. Cable car ride? Check. Chinese New
Year celebrations in Chinaown? Check. Clam chowder in sourdough by the bay? Check. Fog foiling plans to cycle over Golden
Gate Bridge? Check. But there was also work to do.
(You may know, incidentally, that my employer, as organiser of
the Chemspec shows, is now in a direct competitive situation with
UBM, the organiser of the CPhI and Informex events, because of
the launch of Chemspec USA in Philadelphia next year. This does
not affect my commitment to fair coverage of UBM’s events.)
The number of attendees at Informex USA this year was on a
par with last year, according to UBM, and the area covered by
stands at the Moscone South was also about the same. The general feeling was considerably better than in 2009. It could hardly
have been worse
Last February, the chemicals industry as a whole was reeling
after the worst slump in modern times and fine chemicals were
not spared. The sector was already suffering then and the early
company results for 2009 suggest that 1H was a very rough time
for many, albeit that there was something of a recovery in 2H.
“What has changed since Informex 2009” asked Gilles Cottier,
president of SAFC Pharma, rhetorically, at the company’s press
conference. His answer was: “We survived. It has been a rough
market but we finished on a strong note and are stronger than we
were a year ago.”
Relatively few companies had major news announcements to
make. As often, the big news happened off-stage, with Merck &
Co. announcing that it intends to make some 15,000 job cuts by
2012, following the conclusion of its merger with Schering-Plough.
Full details were not given, but it is clear that both manufacturing

A

speaking, there were two important trends: forging links to other
companies in order to gain access to enabling technologies and
acquiring or otherwise obtaining access to capacities and/or capabilities in all three major regions of the world.
Thus, AMRI plugged a gap in Europe by acquiring Excelsyn. As
company executive Steve Jennings said, having a presence on the
ground is an important competitive factor in a regional market.
This was echoed by David DeCuir of Albemarle, which is expanding its kilo lab of Belgium, as well as concluding an alliance with
PharmaCore.
From the other side of the Atlantic, Aesica, which manages
three ex-Big Pharma sites in the UK, now plans to acquire in the
US. Commercial director Adam Sims said that this is vital to
improving its competitiveness in the US market. Well, they will
have plenty of sites to choose from in due course...
In technology terms, both Dishman and Ampac Fine Chemicals
(AFC) have secured access to Codexis’s biocatalysis technology,
while the Almac Group launched its Rapidd service for the first
time in North America at the show. The latter is simultaneously
building up its new North American headquarters and adding
many new capabilities.
SAFC itself had no news as such, but it has invested $90 million in the past two years in what it styles “expanding ‘technology
solutions’ throughout the drug development cycle”. A high potency API site in Madison, Wisconsin, a high potency fermentation
facility in Jerusalem and niche viral biological capabilities at
Carlsbad, California, have all been among the investments, while
many new technologies have been added.
The list goes on, with Merck KGaA’s subsequent acquisition of
Millipore being the biggest of all, but the theme is clear enough:
differentiation. Resilient though they have been down the years,
there is not much of a future for bog-standard contract manufac-

and R&D will be hit.
This was not entirely unexpected - Pfizer, GSK and

turers of fine chemicals. Those who thrive in challenging times will
have a genuine global presence and a diverse array of capabilities

AstraZeneca had all announced similar moves last month, with the
R&D function always in the firing line. Still, it did highlight the fact

that they can access, whether or not they own them. A real dedication to customer service goes without saying.

that the coming years will radically reshape the pharmaceuticals
industry and that those who serve it will have to reshape them-

One further certainty is that many Big Pharma sites will soon be
offered for sale - some were being touted on the show floor in San

selves in order to compete.
(Incidentally, the herd instinct of Big Pharma might be funny if
we weren’t talking about thousands of able, professional people
being thrown on the scrap heap to please the testosterone-fuelled
young men in the financial markets who can’t see beyond the
next quarter and whose irresponsible behaviour got us into this
mess in the first place. Oops, there I go again...).
As Cottier explained, various drivers - the patent cliff, declining
innovation rates and rising development costs, scandals in healthcare and the consequent loss of public trust, the need to focus on
drug development - ultimately mean one thing for Big Pharma.
“Go-it-alone strategies will not work; industry leaders must work
together to navigate the changing environment. Networks will be
increasingly important,” he said.
The announcements and comments made at Informex, which
are described in more detail in the news pages, reflect this. Broadly

Francisco. These are usually very well-equipped, if not very flexible, and they will often come at knock-down prices, with attractive
short-term supply contracts.
Many API and fine chemicals producers, including some of the
privately-owned firms that owe their success to their company culture, such as Minakem and Hovione, have already been tempted
into acquiring sites like these. Retaining that culture while acquiring the necessary global scale and differentiation may ultimately
be the most difficult challenge of all.
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When the right
reaction matters ...
Trust BASF Process Catalysts
and Technologies

At crucial moments, the right reaction matters. When you are looking
for the right reaction from your process catalyst, turn to BASF. Our
technical experts will recommend the right catalyst from our innovative
product line that will achieve the desired reaction. The end results
may also include greater yield and better end product properties.
When the catalyst is right, the reaction will be right. Trust BASF.
䡵
䡵

Adsorbents
Custom catalysts

䡵
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Chemical catalysts
Reﬁning catalysts

䡵

Polyoleﬁn catalysts

For more information, please visit www.catalysts.basf.com/process

News

AMRI acquires Excelsyn in €14 million deal
US-UK

The biggest breaking news story at
Informex USA 2010 was that AMRI is
to acquire Excelsyn Molecular
Development of the UK for €19 million
in cash. This deal will expand AMRI’s
geographic footprint, market share and
customer base in Europe. It will cost
nearly €1 million to implement but is
expected to be accretive to EBITDA this
year.
Excelsyn has 60 employees at its site
in Holywell, North Wales, which formerly belonged to Great Lakes, and
had sales of €11 million in 2009. It provides pre-clinical and Phase I-III product development and commercial manufacturing services to the pharmaceuticals and biotechnology industries
worldwide.
The company was founded by its
CEO, serial entrepreneur Ian Shott,
with a USP of combining manufacturing, engineering and consultancy services. As Shott later admitted, this did
not really work out and the engineering
side, in North-East England, has since
been closed down. However, Holywell
has performed exceptionally well in
recent years.
Speaking at Informex, Steve Jennings
of AMRI said that the deal had been in
the making for some time. “We carried
out an awareness campaign in Europe
last year and found that our name was
not very well known,” he explained.
“Without small-scale chemical development and API manufacturing assets in
Europe we were at a disadvantage.”
AMRI had previously built up its
medicinal chemistry capabilities in
Europe via the former ComGenex in
Hungary. It also has laboratories in
Singapore, a laboratory and chemical
development site in Hyderabad, India,
and manufacturing at another Indian
site in Aurangabad, to complement its
US manufacturing base. Chemical
development in Europe was an obvious
missing link.
“The company cultures and values
are very similar - I have never seen
two companies line up so well and we
also hit it off personally,” said
Jennings. “We have very little overlap
in our customer base and what there
is is complementary. Excelsysn has
also done a good job of running lean;
their cost structure can help us too.
There are a lot of synergies.”
In addition, Jennings remarked, the
acquisition would help to realign the

Excelsyn plugs a gap in AMRI’s capabilities

AMRI customer base. Excelsyn is more
slanted towards Big Pharma, where
AMRI had been affected by weakening
demand from Emerging Pharma companies, and it also supplies into other
markets new to AMRI, such as cosmetics, flavours and fragrances. The combined firm will be able to supply all of
these at any scale.
Shott himself said that the two firms
had a “good strategic fit”, Western
Europe having been “the obvious gaping hole” in AMRI’s footprint. Excelsyn,
he added, is at a pivotal point in the
development cycle and could feed projects into the Indian facilities, while also
helping to bridge the time zone gap
between the US and India.
Although Excelsyn had quadrupled
its sales in the past five years, it was still
unable to exploit all of its customer
relationships fully because of its size
and Shott had become convinced that
it needed to be part of a larger organisation. He had looked to the private
equity sector to fund a possible buyand-build strategy but the financial crisis had made partners hard to find,
until AMRI came along.
“The Holywell site could double its
turnover,” added Shott. “It isn’t running
half-empty - last year’s sales were the
highest ever, in fact - but it could operate much more effectively with a modest investment in more equipment.”
Currently most of the reactors are in
the 500-2,000 litres range, though they
go up to 4,000. Mainly it supplies the
grams to hundreds of kilos range, carrying out multi-step syntheses to GMP
from labs and kilo labs, transitioning to
pilot plant and niche-scale production
plant assets.
“Production in Wales is not cheap,
but it’s cheaper than the US and we are
told that we are not undercut on price

by Asian firms,” Shott concluded. “Our
specialisation, though, is being fast. We
can go from a drawing of a molecule to
first customer deliveries in three
months.”
Shott will remain in a consulting role
for a further 18 months and will continue to assist with customer relationships at Holywell. Thereafter, the site
will be managed by Dr David Rowles as
general manager, reporting to Dr Steve
Hagen, AMRI’s vice-president of pharmaceutical development and manufacturing. Rowles has been chief operating
officer at the site since 2004.
Separately, the local press in AMRI’s
home town of Albany, New York state,
has reported that the company is suing
consultant George C. Schloemer for

BASF’s Pharma Ingredients &
Services business unit, which makes
APIs and excipients and carries out
exclusive pharmaceutical synthesis at
the former Orgamol site in Evionnaz,
Switzerland, has begun a co-operation with GEA Niro. This will enable it
to carry out cGMP spray drying tests
and pilot productions of APIs at GEA
Niro’s Pharma Test Station in
Copenhagen.
BASF already has “substantial
know-how” in this field, according to
Dr Folker Ruchatz, director of global
business management for custom
synthesis. However, access to the
Copenhagen site, which is one of the
most advanced of its kind worldwide,
will give it access to cGMP spray drying of APIs and formulations and the
help of a technology leader in the
field.
Spray drying is used to improve
the bioavailability of poorly soluble

6

some €4 million for selling proprietary
information to a competitor. This
moved into the local US District Court
in February and more should follow
this month.
The suit states that Connecticutbased biotech PGx Health hired
Schloemer to assist in the development
of the API in its development drug
Vilazodone, when he was already working for ScinoPharm Taiwan. AMRI had
previously won the contract for development work and believed it was set to
become the long-term commercial supplier but lost out to ScinoPharm.
AMRI claims that Schloemer visited
its facilities in Rensselaer and Syracuse
and that it shared detailed IP and proprietary information with him, not
knowing then of his affiliation to
ScinoPharm. Following this, it says, he
told PGx that AMRI’s testing was “basically a failure” and a “disaster” and gave
confidential information to ScinoPharm.
PGx ultimately broke its contract
with AMRI in February 2009, which
AMRI blames on Schloemer. However,
PGx has separately sued AMRI in
Massachusetts, accusing it of breach of
contract in failing to produce or deliver
chemical compounds as required and
thus forcing it to look elsewhere, which
AMRI said was due to PGx’s failure to
pay promptly. Neither side has commented further as yet.

APIs. It can also be used to obtain
controlled release, taste masking, or
fine powders for inhalation or other
applications. GEA Niro is a major
player in for the pharmaceuticals
industry, offering R&D- and industrial-scale spray dryers to process APIs
and excipients and for agglomeration,
encapsulation, spray congealing and
drying of final drug formulations.
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News

Aurelius gets Isochem from SNPE
FRANCE-GERMANY

Groupe SNPE, France’s state-owned
producer of space and military propellants and explosives, has completed the
sale of its fine chemicals business unit
Isochem to the German investment
fund Aurelius, subject to approval by
the French government and the
antitrust authorities.
This announcement had been on the
cards since December, when the French
newspaper Les Echos first reported on
it. Although the price was not officially
disclosed, it has been widely reported
that it was a token €8 million and that
SNPE will also write off debts of €50
million from Isochem.
Isochem had sales of €113 million
last year, employing 530 at four sites in
France and another in Hungary, and
made an unspecified loss. These figures
were down from about €160 million in
sales and about 700 employees in
2008, according to unofficial estimates.
The company is also represented in the
US, the UK and Germany.
SNPE CEO Antoine Gendry
described Aurelius as “a strong and serious partner for the successful future of
Isochem”. However, the unions were
strongly opposed to the sale and are
continuing to fight against it.
According to Les Echos, less than two
weeks before the deal was concluded
some were trying to arrange talks with
Sweden’s Perstorp, which showed no
interest, while others were asking

Isochem runs a network of sites in France

President Nicolas Sarkozy and some of
his senior ministers to intervene.
Threats of strikes are still in the air.
Negotiations between SNPE and
Aurelius began in mid-December, with
an exclusivity period running to the
end of January. Some believe that
Aurelius’s willingness to take on the
whole of Isochem counted in its favour
against rival bids from Minakem,
Axyntis, Orrion Chemicals and the
International Chemical Investors
Group (ICIG), which owns WeylChem,
Miteni, PPC, Corden PharmaChem
and other European fine chemicals
interests.
SNPE, which is in the process of
being privatised and broken up, formally launched the sale of Isochem on 30
June, envisaging a sale process lasting
six to eight months. It is also selling
SME, its core propellants business, to
Safran and its nitrocellulose operation

in the US, Bergerac, to Dow Wolff
Cellulosics. The former deal is being
held up by environmental issues.
Munich-based Aurelius says that it
specialises in buying up unwanted
companies below book value and turning them around, including spin-offs
from large corporation and mediumsized enterprises with unresolved succession, liquidity and/or operational
problems. This brings its portfolio to
15, though Isochem is its first buy in
chemicals.
Aurelius said that it will “support its
new portfolio company particularly
with regard to considerable opportunities for growth, such as entering new
markets and developing new products,
technologies and customer-specific
solutions”. It also plans to “intensify the
international distribution especially in
the US and in Eastern Europe and to
improve all operational processes”

Merck KGaA buys up Millipore
GERMANY-US

Merck KGaA has agreed to buy US
firm Millipore for €5.3 billion in a
cash and loan deal, creating a €2.1
billion/year life sciences player. Both
boards have agreed and the merger
should clear in 2H 2010, subject to
shareholder
and
regulatory
approval.
Millipore, which employs 6,000
worldwide and turned over €1,250 billion last year, offers various products,
technologies and services used by
pharmaceuticals and biotechnology
companies and academia in laboratory
and manufacturing processes. This is
also an important area for Merck’s
Chemicals business, which will rise
from 25% of group sales to about 35%
as a result.

Kley - Millipore can add value

Dr Karl-Ludwig Kley, chairman of the
executive board of Merck, said that this
was “a combination with an excellent
strategic fit, which will allow us to cover
the entire value chain, offering integrated solutions beyond chemicals. By
combining Millipore’s bioscience and
bioprocess knowledge with our own
expertise in serving pharma customers,
we will be able to unlock value in our
chemicals business and transform it

into a strong growth driver for Merck,”
he added.
The Millipore headquarters at
Billerica, Massachsetts, will be retained
and combined with Merck’s own US
chemicals headquarters, as will the senior management and the Millipore
brand. There is no word yet as to
whether any job cuts or any rationalisation of the manufacturing base or product range are planned, though Merck
said that it expects to achieve about
€75 million in synergies within three
years of closing.
The announcement came shortly
after Millipore said that it was conducting a strategic review, in which a sale
was one option. It was rumoured that
instrumentation giant Thermo Fisher
had made a €4.4 billion offer, which
Merck comprehensively trumped.
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In Brief
Wacker name change
Wacker’s Wacker Fine Chemicals
division is to be renamed Wacker
Biosolutions, following a recent
restructuring. The division will continue to seek synergies between
fine chemical and biotechnology
approaches for the food additives,
pharmaceuticals and agrochemicals
sectors, the company said.
However, in recent years it has
enjoyed double-digit annual
growth from cyclodextrins and fermentation-generated
cysteine,
whereas fine chemicals have stalled.
A small reaction
Lonza has granted Bayer
Technology Services subsidiary
Ehrfeld Mikrotechnik (EMB) a
licence for its process development
and manufacturing microreactors,
thereby making EMB the exclusive
worldwide manufacturer, vendor
and distributor for both of them.
They will also co-operate on further
development. Lonza has won several prizes for its work in the field,
notably the recent Sandmeyer prize
for industrial chemistry in
Switzerland.
Chemtura grows again
Chemtura is to increase its capacity
for antioxidants and UV stabilisers.
It will expand production of alkylated phenol, the key raw material for
Alkanox 240 phosphite antioxidant
powders and speciality alkylated
phenols at Catenoy, France, and
produce the newer Weston 705
family of phosphite liquid antioxidants at multiple sites, while
Taiwan’s Everspring is to custom
manufacture phenolic antioxidants,
including Anox 20 and Anox PP18,
based on Chemtura’s proprietary
No Dust Blend technology.
Saudi plant is ready
Huntsman and Zamil Group
Holding Company have unveiled
their new 50-50 joint venture plant
in Jubail, Saudi Arabia. The 27,000
tonne/year plant will make all
forms of ethyleneamines using
Huntsman
technology
and
Huntsman will have exclusive sales,
marketing and technical service
rights to its output. The two firms
are also looking into building a new
morpholine and Diglycolamine
Agent amines plant in Jubail.
7
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News

In Brief
PPD opens Irish facility
Global CRO PPD has officially
opened its €14 million contract
research facility in Athlone, Ireland,
with financial support from the
Irish Development Agency. It has
already hired 21 staff and expects
to employ 250 people there in
time. The facility includes a 1,670
m2 analytical testing laboratory for
tests at all stages of clinical programmes and marketed products,
plus a clinical supplies operation,
regulatory services, product licensing and marketed product support.
Dottikon cuts hours
Dottikon Exclusive Synthesis, a
Swiss fine chemicals and APIs firm
specialising in hazardous chemistry,
announced in mid-February that it
intends to introduce short hours in
some sections of its plant from
March and would be submitting
applications accordingly. This is
being done “to absorb short-term
fluctuations in capacity utilisation”.
The company expects its full-year
result for 2009-10 to be lower than
those of the previous year.
RD&T times three
Solvay is to create a cluster of three
research, development and technology (RD&T) centres in Asia by the
end of 2011. One in Vadodara in
India’s Gujarat state will focus on
high-performance polymers, organic chemistry, nanocomposites,
biotechnology and green chemistry. Another in Ulsan, Korea, will
work mainly on electronics, lithium
ion batteries, photovoltaic cells and
other high-growth market, while a
third in the Shanghai area will cover
all bases, with no defined specialisation.

EuroBioRef project to build
biorefinery of the future
EUROPEAN UNION

Some of Europe’s leading fine and
speciality chemicals companies,
including Arkema, Umicore, Merck
KGaA and Novozymes, are among
the 28 partners taking part in the
European Multilevel Integrated
Biorefinery Design for Sustainable
Biomass Processing, or EuroBioRef,
project. This was formally launched
on 1 March.
Co-ordinated by Professor Franck
Dumeignil of the Centre Nationale
de la Recherche Scientifique (CNRS)
in France, the project has been
granted €23 million in funding from
the EU’s 7th Framework Programme.
EuroBioRef, CNRS said “will deal
with the entire process of transformation of biomass, from fields to
final commercial products.”
EuroBioRef aims to develop a
highly integrated and diversified
biorefinery concept, including multiple non-edible feedstocks and multiple processes - chemical, biochemical and thermochemical alike - to
produce both chemicals and aviation
fuels. It will also seek to facilitate
better co-operation among actors to
improve the efficiency of the process
and overcome the fragmentation of
the biomass industry.
“This programme is an excellent
opportunity to fill the gap between
agriculture and the chemicals industry,” said Dumeignil. “It integrates
the whole biomass chain into a com-

Evonik buys two more operations
GERMANY-UK

CORRECTION
In the January 2010 edition, the
name of the author of AMRI’s article ‘Fragment Screening in
Biological Arrays’ (pages 24-25)
was mis-spelled in the standfirst
and again in the contact details. The
correct name is Dr Gergely Makara
and his email address is
gergely.makara@amriglobal.
com. In addition, certain structures
were not reproduced on the page
because of technical problems.
Please contact us for a corrected
PDF of the article.

mercial, viable and adaptable
approach, allowing a sustainable
bio-economy in Europe.”
Specific targets include improving
cost-efficiency by 30% by means of
better reaction and separation effectiveness, reduced capital investments, improved plant and feedstock flexibility, plus shorter production time and logistics. Energy use
should also be cut by 30% and feedstock consumption by 10%, while
zero waste should be generated.
Only Umicore has publicly commented on its role, which will be to
develop and make new rutheniumbased catalysts for the chemical
transformation of feedstocks. The
company’s
Precious
Metals
Chemistry business unit has access
to metathesis technology and other
areas of catalysis, based on its backintegration into primary metals.
Also taking part are various technology-based companies, universities and research institutes in France,
Germany,
Belgium,
Norway,
Denmark, Greece, Switzerland,
Portugal, Italy, Poland, Sweden, the
UK and Bulgaria, plus Société
Agricole de Befandriana-Sud &
Partners in Madagascar.

In related news, BASF has just
broken ground for a new plant at
Guaratinguetá in Brazil. This will
have 60,000 tonnes/year capacity
and will supply sodium methylate in
tandem with the main Ludwigshafen
facility for use as a catalyst in the
production of biodiesel. The firm
described sodium methylate as “an
efficient and reliable catalyst” in this
application.
Meanwhile, however, US-based
ion exchange firm Purolite and
Israeli
biocatalysis
specialist
TransBiodiesel will work on enzymeloaded ion exchange resins to
replace traditional trans-esterification processes based on a new,
patent-pending process. The companies claim that their enzyme-loaded
ion exchange resin replaces sodium
methylate and can simultaneously
esterify free fatty acid and transesterify fats and oils, eliminating
some of the downstream issues
biodiesel producers typically face.
Another firm active in the field
with a new announcement is
Rockwood subsidiary Sachtleben. It
has developed catalytically active
particles using a fluid bed system
that is about to be introduced at
commercial scale at the facility of its
biodiesel-producing partner, Ever
Cat Fuels, in Minnesota. This
process, the two claim, could “revolutionise the production of biofuels
using sustainable and environmentally friendly means”.

Evonik Industries, which recently
acquired API manufacturing facilities in the US for the first time via
the former Eli Lilly facility in
Tippecanoe, has made two smaller,
technology-based acquistions in
Europe. Shortly after buying the catalysts business of H.C. Starck in
Germany, it also bought Membrane
Extraction Technology (MET) in the
UK. Terms were not disclosed in
either case.
The former deal brings Evonik the
Amperkat range of activated nickel

and other metal, or ‘skeletal’, catalysts and customised supported catalysts, which are widely used in the
production of APIs, sweeteners and
starting materials for polyurethanes.
After a short transition phase, it will
relocate production from Starck’s
Goslar site to its own at Hanau.
The company commented that its
current and newly acquired product
groups “are used in similar market
segments, but their activity and
selectivity differ enormously”, so
this expands its capablities. In particular, it enables Evonik to make activated metal catalysts based on spray
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alloys and in tablet form, giving it
additional freedom when designing
high-performance catalysts.
With London-based MET, meanwhile, Evonik is adding new capabilities
to its P84 fibres and high-performance
polymers business and will become a
major player in organic solvent nanofiltration. Membrane-based technologies
are expected to see strong growth
because of their energy-efficiency and
low environmental impact; MET’s is
said to be used in a wide range of
chemical processes, including fine
chemicals, simplifying product purification and saving energy.
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Almac adds to North
American capabilities
US-UK

Almac Sciences of the UK used
Informex USA 2010 to launch its
Rapidd service, which aims to shrink
the early stage drug development
cycle radically, as well as to showcase
some newly arrived differentiating
capabilities and the progress of its
new North American headquarters.
Rapidd was originally launched in
Europe at CPhI Worldwide last
autumn (see SCM, October 2009).
According to Denis Geffroy, vice-president of business development, it
looks “extremely promising - we have
two ongoing projects and a nice
pipeline”. Both projects, coincidentally, are for the GMP production of
peptides. In one case, nearly 12
months were shaved off the timeline,
though Almac would not claim that
as typical.
At the original launch, Almac had
named Covance as one of its CRO
partners in Rapidd and it revealed at
Informex that CIT, a Paris-based firm,
is another. A third will be named
soon. This should be the last, as part
of the appeal is to simplify the often
complex clusters of firms and capabilities involved in early stage projects.
Another new capability in product
development is an Xceldose 6005
precision powder micro-dosing system that Almac has just validated.
This, said Geffroy, can help decrease
processing time and API consumption, thus leading to “significant” savings in cost, time and material as APIs
become ever more complex.
The new North American headquarters in the northern part of

Philadelphia is also progressing and
should, Geffroy said, be completed by
the end of the year at a cost of around
€90 million. This will bring the total
number of employees to over 3,000 almost four times the number when
he arrived at Almac in 2004.
The new facility will have “a lot of
differentiating capabilities”, Geffroy
noted. These will include both analytical services (API and drug product
development, method development
and validation, stability studies, etc.)
and solid state services (physical form
screening, crystal engineering, API
and dosage product characterisation,
etc.).
Subsequently, Almac Clinical
Services, another division of the
Almac Group, launched its web-based
Shipping Temperature Electronic
Monitoring System (STEMS). This is
claimed to be unique in the pharmaceuticals and biotechnology sector,
offering complete, instant temperature reporting at all stages in the clinical supply chain and thus enabling
users to make instant decisions without having to monitor returns or fax
results.
Finally, Almac has expanded its
radiolabelling capabilities to include
14C
API and Investigational
Medicinal Product (IMP) supply. The
new laboratories, officially opened at
the main Craigavon facility in
Northern Ireland on 26 February, will
include 14 work stations for synthesis and six others, each staffed by a
dedicated radiochemist. They also
include a dedicated finishing suite
for IMPs for use in clinical trials and
the last steps in API manufacture.

Proveblue has been
proven by Novasep
FRANCE

Groupe Novasep and its customer
Provepharm of Marseille, which develops and markets drugs patented by its
parent, the Provence Technologies
Group, have successfully validated the
cGMP manufacturing process for
Provepharm’s Proveblue API. The two
described this as “a major step in
bringing compliant methylene-bluebased drugs to market”.
Proveblue is the first methylene
blue-based API. It is also the first
grade of methylene blue to comply
with European Pharmacopoeia and
ICH requirements and the European
Medicines Agency Guideline on the
specification limits for residues of
metal catalysts.
Hitherto, methylene blue has been
used mainly as a dye in therapeutic
and diagnostic applications and as an
antidote to blood poisoning, but it
existed only in highly impure form,
with excessive levels of heavy metals.
As Novasep marketing director Jean
Bléhaut told SCM at Informex USA
2010 in San Francisco, it is a strong
chelatant that is hard to manipulate.
The regulatory agencies were therefore keen to have a company come up
with a purer product.
Novasep scaled up Provepharm’s
original synthesis process, including
the development and transfer of complex analytical methods, within the
existing equipment at the former
Finorga site at Chasse-sur-Rhône near
Lyon, from February 2009. This was
validated in September and a success-
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Bléhaut - Good example of working
with customer chemistry

ful French Medicines Agency followed
in October. The process can reduce
metal impurities by up to 99% and
can yield “significantly improved”
organic purity, it is claimed.
“This was a very typical project for
Novasep and a very nice example of
working with the chemistry a customer had developed,” said Bléhaut.
“The customer came to us in dire
straits, because they needed to find
someone to scale the chemistry up.”
Simultaneously, the EMEA has
accepted for rapid evaluation the
Marketing Authorisation Application
for the methylthioninium chloride
Proveblue solution for injection under
the EU centralised procedure. This, if
successful, could lead to a single
authorisation in all 27 EU member
countries.
The move also opens the way for
R&D into more methylene-bluebased drug products in therapies such
as urinary and ocular antiseptics, antimalarial agents and treatments for
neurodegenerative diseases, among
others. Provepharm is now in discussion with the US regulatory agencies.
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Albemarle partners with PharmaCore
US

Albemarle has reached a new partnership with PharmaCore, a US-based
supplier of custom organic synthesis
services for pharmaceutical intermediates and APIs. Under this, customers will be able to transfer longterm projects requiring higher capacity than PharmaCore can offer to
Albemarle Fine Chemistry Services’
(FCS) sites in South Haven, Michigan,
Tyrone, Pennsylvania, and Orangeburg, South Carolina.
Speaking at Informex USA 2010,
David DeCuir, director of Albemarle
FCS, stressed that this is an informal
agreement. It does not involve any
investment or tie-in beyond technology transfer from PharmaCore’s cGMP
pilot plant in High Point, North
Carolina, which was itself expanded
last year.
“We’ll have to earn the projects,
but we are confident that we will earn
quite a few,” DeCuir said. The
arrangement began with an
Albemarle customer recommending
PharmaCore as a supplier of smallscale synthesis services. The two companies then began talking with each
other. Albemarle hopes to develop
similar relationships with other smallscale firms.

PharmaCore will funnel early projects from its facility (left) through to Albemarle’s (right)

Albemarle FCS, which offers products, custom manufacturing and
process scale-up services to industries including pharmaceuticals, crop
protection and other speciality markets, is the smallest of Albemarle’s
three divisions, the others being
Polymer Solutions and Catalysts. In
2009, it turned over about €185 million of the €1.5 billion total, managing to grow despite the economic
downturn.
The division expects to grow by up
to 30% in 2010, according to DeCuir,
based on “a significant improvement

in business relations with customers”.
Three new people should be taken on
- two in sales, one in business development - and construction has begun
of a kilo lab at the company site in
Belgium, with a validation campaign
for Siga already booked in.
The kilo lab will develop individual
projects for transfer to the US sites,
not unlike PharmaCore. “This is an
attempt to develop both relationships
and chemistry a bit more fully before
transferring to the US. We find that
working locally with people works
best,” DeCuir remarked.

Albemarle does not have large-scale
contract manufacturing capacity in
Europe, though this may change. The
company plans to spend hundreds of
millions of dollars on acquisitions this
year, possibly on small bolt-on acquisitions in the €35 million range, but it is
more likely to look at substantial buys
of around €75-150 million.
“We are not discarding the first
option but we are really looking
mainly at the second,” DeCuir said.
“It could be companies serving pharmaceuticals, agrochemicals or other
markets, because we cast a wide net.”

Codexis to work with Dishman and Ampac Fine Chemicals
US-INDIA

Biocatalysis specialist Codexis used
Informex USA 2010 to announce separate collaborations in pharmaceutical
manufacturing
with
Dishman
Pharmaceuticals & Chemicals of India
and US firm Ampac Fine Chemicals
(AFC). The latter has also recently concluded an agency agreement in Japan
with Inabata & Co.
Under these deals, Codexis’s proprietary biocatalyst technology will be
used in unspecified therapeutic products in the two firms’ portfolios, with a
view to cutting costs and increasing
manufacturing efficiency. Environmental benefits are also claimed.
Codexis is currently seeking an IPO
after having to abandon one in the
weak financial markets of 2009.
The agreement with Dishman will
involve working exclusively to supply
intermediates and APIs made using

Codexis technology to “a select group
of innovators”. Dishman, which operates 12 facilities in India, China,
Switzerland and the UK, will also be
Codexis’s preferred CMO partner with
other innovators.
“This gives us a technology differentiator, of which we don’t have many at
present, with all the advantages biocatalysis brings. Codexis get the benefit of selling their technology to our
customers,” Rhona Cameron, commercial director of Dishman subsidiary
Carbogen Amcis, told SCM at the
show. Although the deal had just been
signed, she added, it is already generating a lot of interest and a number of
projects are under evaluation.
In January, Carbogen Amcis
opened its new high potency facility
at the Dishman headquarters in
Ahmedabad, the first of its kind in
India. The next milestone for
Dishman will be the opening of a

GMP API facility at the Shanghai
Business Park, giving the company a
second source of supply for large-volume projects in the Asian market.
This latter project has been slightly
delayed but, according to Vyas, should
be in operation in about AugustSeptember. The facility, in which
Dishman has invested about €7.4 million will cover some 40,000 m2 and
will make both intermediates and quaternary salts for the global pharmaceuticals market.
Despite some reports to the contrary, Cameron said, Carbogen Amcis
has not closed any facilities. Due to the
difficult market in early phase development, there has been some reorganisation at the main Bubendorf site in
Switzerland and whenever jobs are cut
there, it has to be notified to the government and becomes a matter of public record. However, there have been
and will be no actual closures.
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Fewer details were given about
Codexis’s deal with AFC, which is
based in Rancho Cordova,
California, and custom manufactures pharmaceutical fine chemicals, including high potency APIs,
but it is understood to refer to high
energy chemistry applications. This
is one of AFC’s key specialities,
alongside industrial-scale SMB chromatography.
The other deal, making Inabata
AFC’s exclusive agent in Japan, is
designed to give the company
access to the Japanese market for its
API manufacturing technologies.
Company president Aslam Malik
said that Inabata has “a strong track
record of successfully pairing technologies with client needs and
knows the Japanese marketplace
well”, enabling it to find partners
who could benefit from using AFC
technologies.
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DyStar operations set to restart

Fujifilm to enter
pharma market

GERMANY-INDIA
JAPAN

Kiri Dyes & Chemicals (KDCL) of India
has announced that DyStar’s shuttered
operations in Germany are ready to
resume. The firm has secured financing
for the acquisition of DyStar from
Platinum Equity and met other conditions, including anti-trust approval from
Germany’s Federal Cartel Office, thus
completing the deal.
This means that about 750 jobs in
Germany, slightly more than half of
the 2009 total of about 1,300, have
been secured. Plans to resume production as quickly as possible within
Q1 at four of the sites run by DyStar
Textilfarben GmbH & Co. Deutschland KG. The DyStar Group Holding
company will be located in
Singapore.
“From where we stand, this is a
major success to be able to save four
production sites in Germany with so
many jobs, given the current difficult
economic setting,” said the insolvency
administrators, Miguel Grosser of Jaffé
Rechtsanwälte and Dr Stephan
Laubereau of Pluta Rechtsanwalts.
The arrangement will secure 90 jobs
at the indigo facility in Ludwigshafen,
which was the only one to carry on full
operations while DyStar was in administration, plus about 236 in Leverkusen,
130 in Brunsbüttel and 260 in
Frankfurt. The latter three had started
to lay employees off from November
for lack of funds to continue paying
salaries.
In addition, the jobs of 50 more
people who carry out central functions
in Frankfurt from purchasing to sales
within the separate subsidiary, DyStar
Textilfarben GmbH, have been saved.
These employees had carried on work-

DyStar’s Frankfurt head office continued working throughout insolvency

ing even after insolvency proceedings
began on 1 December.
KDCL stated that “the vast majority
of the staff laid off in total can now be
re-employed”. The largest DyStar facility at Geretsried, however, is not being
purchased or resuming production.
Indications are that KDCL is still seeking to sell it.
DyStar and KDCL will operate as
independent companies and DyStar
said that it will “continue to offer its
comprehensive range of dyes, process
and effect chemicals as well as services
to the textile industry”. It will also
maintain leather industry activities via
the Boehme brand.
Production of some Boehme chemicals, including Cutapol and Eskatan,
will transfer from Geretsried to other
sites, while the Solvaderm range of dyes
will also continue. According to DyStar
there are “significant opportunities by
combining its own forward integration
to the leather industry with KDCL’s
backwards integration into raw materials and intermediates”.
DyStar, which united the textile dyes
and colours interests of BASF, Bayer

and Höchst in 1995, originally filed for
insolvency last September, threatening
all bar about 160 of the employees with
redundancy.
The administrators reported that two
other firms were also interested but
only KDCL’s offer met the requirements
and the necessary financing conditions.
This will catapult the Ahmedabad-based
firm into the top rank in dyes, a market
in which DyStar was a global leader
with a 21% market share and sales of
€830 million in 2008.
Manish Kiri, who is already managing director of KDCL, has been named
the new chairman of DyStar. Dystar’s
former vice president for strategic
marketing Steve Barron becomes
CEO, while former CEO J. Mark Allan,
will remain with the company as a
strategic adviser for six months to
help in the transition of duties and
responsibilities.
Other appointments include
Harry Dobrowolski as COO and Bart
Van Kuijk, previously sales area manager for South Asia, as chief marketing officer. Viktor Leendertz remains
as CFO.
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Fujifilm has announced the establishment of its majority-owned subsidiary Fujifilm Pharma (FFP) in the
Japanese pharmaceuticals market.
Plans are for the firm, which was formally established in November 2009,
to begin operations in April by marketing generic drugs.
Mitsubishi, which is to hold 15% of
FFP, has been appointed to help
source APIs and pharmaceutical
products from within and outside
Japan, and develop overseas sales
channels. Another minority owner,
drug wholesaler Toho HD (5%), will
take care of marketing and logistics
to institutions and sales to both institutions and pharmacies.
FFP will work with Fujifilm’s Drug
Discovery Research Laboratories affiliate, which was established last summer, in using the proprietary FTD
‘technology*2’. This is said to improve
pharmaceutical solubility, enhance
chemical stability, add a sustained
release property and expand the availability of dosage forms. The hope is
that this will enable the firm to develop
high-added value generics and evolve
into an innovator in its own right.
Some technologies developed for
photographic chemicals are expected
to find applications for FFP, notably
emulsification, dispersion, nanoparticles, nanocapsule formation and
porous and multilayer thin films for
chemical formulation and targeted
delivery. Fujifilm is also active in pharma via its fine chemicals arm, Fujifilm
Fine Chemicals, the Toyama Group
and radiopharmaceuticals firm
Fujifilm RI Pharma.

11
www.specchemonline.com

Catalysts

Organozinc halides in catalysis
Dr Andreas Leitner of BASF looks at the use of organozinc halides as stable functionalised
nucleophiles for cross-coupling reactions

O

rganozinc reagents have emerged as powerful nucleophiles in organic synthesis.1 The covalent nature of
the carbon-metal bond of organozinc halides entails a
reduced reactivity but gives these organometallics a unique
compatibility to sensitive functional groups (Figure1).2 In contrast, Grignard reagents and organolithium compounds have a
carbon-metal bond with an ionic character, which is responsible
for the higher reactivity to electrophiles but consequently causes a lower functional group tolerance.
Although organozinc halide compounds were discovered at
the beginning of the 19th century, the chemical community did
not exploit the potential afforded by their reduced reactivity for
many decades.3 The discovery of the transmetallation reaction
of an organic moiety from zinc to transition metals, such as copper, palladium, nickel and even inexpensive and environmentally benign iron, opened new avenues for the application of
organozinc halide compounds in organic synthesis.4
In the 1970s, Negishi pioneered the development of C-C
bond forming reactions of organic halides using different
organometallic donors with low reactivity, such as organozinc
halides and palladium, as catalysts.5 The Negishi reaction has
several advantages. In particular for synthetic challenges, where

O
+

Cl

IZn

Figure 1 - (right) Properties
of organometallic
nucleophiles for crosscoupling-reactions
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M = Li+, MgX+

R2 R
ZnX
R1
Figure 2 - (below) Negishi
cross coupling of a
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reaction

O

THF,
60˚C

H

CN

CN
80%

0.1 mol% Pd(PPh3)4

I
+
O2N

N

ZnBr

O2N

THF
65˚C

•
•
•
•

Ionic carbon-metal bond
Very high reactivity
Low chemo selectivity
Precursor for boronic acids

•
•
•
•

Covalent carbon-metal bond
Reduced reactivity
High chemo-selectivity
Direct use in reaction

sensitive, unprotected functional groups are required on the
nucleophile and electrophile, it often outperforms alternative
technologies.
For instance, Lipshutz reported that the cross-coupling of 4Cl-benzaldehyde with 4-cyanopropylzinc bromide accomplished in a high yield of 80% in the presence of Ni-C as a catalyst. No side reaction by an uncatalysed attack of the organozinc reagent to the aldehyde was observed (Figure 2).6 The tolerance to sensitive functional groups on both cross-coupling
partners can significantly reduce the number of protectinggroup manipulation steps and consequently lead to a higher
overall yield.
Organozinc reagents have emerged as powerful nucleophiles to introduce a cyclopropyl or a 2-pyridyl group by
Negishi cross-coupling. Both structural motifs can be found in
important synthetic intermediates and APIs.7 Although these
reagents have been known for a long time, the high stability of
cyclopropylzinc bromide and 2-pyridylzinc bromide was
described only recently.8
The stability of several organozinc compounds was investigated by a shelf life study at room temperature and their reactivity monitored by a cross-coupling reaction with 4-bromobenzotrifluoride in the presence of 2.5 mol% Pd(PPh3)4.9 After 12
months at room temperature, the organozinc halide solutions
performed equally well in the test reaction as the freshly prepared reagents, and no degradation products were detected by
gas chromatography.

Figure 3 - (below middle)
Cross-coupling reactions of
cyclopropylzinc bromide &
2-pyridylzinc bromide
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This shelf-life study has important consequences for the
application of organozinc reagents on scale. Since no significant
degradation at room temperature under inert atmosphere
occurs, the cyclopropyl and 2-pyridyl reagents can be safely
shipped and stored with assured quality. Currently, we are conducting stability studies of several organozinc reagents bearing
functional groups to evaluate the stability of organozinc
reagents in more detail.
The scope of the Negishi cross-coupling of 2-pyridylzinc bromide and cyclopropylzinc bromide was investigated in more
detail (Table 1). In general, the selected organic halides were
transformed into the desired cross-coupling product without
diligent optimisation of reaction conditions, catalysts and other
additives. Aryl bromides and iodides bearing functional groups
like an enolisable methyl ketone, ester, nitrile, aldehyde, ether
or nitro group were coupled in high conversions and yields in
the presence of Pd(PPh3)4 or Peppsi.
The substitution pattern of the aryl halide had no significant
impact on the reaction rate. 2-, 3- and 4-bromo benzonitriles
efficiently coupled with comparable high reaction rates pro-

viding the final product in up to 93% isolated yields (Entries
6-9). Heterocycles like 2-bromo-thiazole were converted into
the cross-coupling product within one hour and the product
was isolated in a moderate yield of 43% (Entry 10).
Electron-neutral bromobenzene and the electron-rich 4bromo-anisol reacted with 2-pyridylzinc bromide to the
desired cross-coupling product in 85% and 82% isolated
yields respectively (Entries 13 &12).
All of the reactions described here were conducted under an
inert nitrogen atmosphere, applying bulk THF with a water content of about 200 ppm. Under these conditions, turnover numbers of up to about 1,000 were accomplished, which corresponds to a catalyst loading of 0.1 mol% and is in a useful range
for application at scale (Figure 3).
The work-up of the Negishi cross-coupling was conducted by
an acidic/basic quench followed by an extraction with an organic solvent such as toluene. Figure 4 shows a representative
cross-coupling of 4-ethoxy-4-oxobutylzinc bromide with 4bromo-methylbenzoate in the presence of 2 mol% Pd(PPh3)4.
After the quench, extraction with toluene and phase separation,

Table 1 - Cross-coupling reactions of cyclopropylzinc bromide & 2-pyridylzinc bromide

Entry

Substrate

RZnX

Catalystb

Reaction time (hours)/
Temperature

Yielda
(%)

Product
O

O
X

1
2
3
4

X=I
X=Br
X=Cl
O

CprZnBr
CprZnBr
CprZnBr
CprZnBr

Pd(PPh3)4, 2.5%
Peppsi, 1%
Peppsi, 1%
Peppsi, 1%

1/65°C
1/65°C
4/65°C
1/RT

CprZnBr

Peppsi%

4/65°C

99 (GC)
75
75
97 (GC)

“
“
O

Br
OMe

OMe

5
I

92 (GC)

OCH3

6

OCH3

CprZnBr
Br

Pd(PPh3)4, 2.5%

18/65°C

Pd(PPh3)4, 2.5%

16/65°C

99 (GC)
CN

CN

7

“

2-PyZnBr

91
CN
N

8

CN

CprZnBr

Pd(PPh3)4, 2.5%

18/65°C

91
NC

Br

9

CN

CprZnBr

Pd(PPh3)4, 2.5%

24/65°C

2-PyZnBr

Pd(PPh3)4, 2.5%

1/65°C

2-PyZnBr

Pd(PPh3)4, 2.5%

1/RT

2-PyZnBr

Pd(PPh3)4, 2.5%

4/65°C

2-PyZnBr

Pd(PPh3)4, 2.5%

4/65°C

2-PyZnBr

Pd(PPh3)4, 2.5%

1/RT

CN

75

Br

10

S

43

S

Br
N

N
O

11

N
O

60

Br
H

12
Br

N

H

82
OCH3

OCH3
N

13

85

Br
N

14
I

77

NO2

NO2
N

Notes: a - Isolated yields unless stated otherwise. Reactions conducted in THF on 10 mmol scale, b - Catalyst loadings are not optimised. c - 2- pyridylzinc
bromide (2-PyZnBr) & cyclopropylzinc bromide (CprZnBr) were prepared as 1M solution in THF by BASF
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a zinc metal content of 18,000 ppm was measured in the
organic product solution.
Treatment with the metal scavenger MSA-FC Si-3 removed
the zinc salt impurities to a level of 10 ppm and the final product could be isolated with 77% yield. The aqueous waste water
stream was treated with an aqueous base such as sodium
hydroxide or calcium hydroxide and residual zinc content was
<30 ppm. Alternative work-up procedures applying complexation agents like EDTA.3Na to remove residual zinc from products with basic nitrogens have been reported recently in the
research literature.10

Conclusion
The Negishi cross-coupling of organozinc halides tolerates sensitive functional groups on both reaction partners, the nucleophile and the electrophile. This reduces protection-deprotection steps, manufacturing costs and increase overall yields.
Reactions use standard palladium and nickel catalysts and no
diligent optimisation of reaction conditions, additives and solvents is required.

For more information, please contact:
Dr Andreas Leitner
Senior Research Scientist
BASF Corporation
1424 Mars Evans City Road
Evans City, PA 16033
USA
Email: andreas.leitner@basf.com
Web: www.organozinc.basf.com

The long shelf life of organozinc halide compounds opens new
avenues towards the applications on scale. No in situ generation
and direct application of organozinc halide compounds is
required. The commercial availability of these organozinc reagents
from BASF and others has the potential to change the way complex molecules are synthesised via cross-coupling reaction.
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Progress in gold catalysis
Antony Wright of Strem Chemicals describes emerging patterns in the use of gold catalysts in
organic synthesis

T

o understand the emerging
importance of gold in catalysis,
one need only consider the
chemistry it promises to replace.
Historically, dating from its discovery by
M.G. Kucherov in 1881, the catalysts of
choice for the hydration of alkynes to
ketones have been soluble Hg(II) salts.
Commercial production of acetaldehyde from acetylene using an acidic
mercury catalyst began in 1916 in
Germany and in 1932 in Japan.
Unfortunately, mercury wastes from the
Japanese plant accumulated in fish as
methylmercury compounds, poisoning
thousands of people over a 30-year
period around the city of Minamata.
The mercury process became obsolete as the production of acetaldehyde
from a different feedstock, ethylene,
commenced in 1960 using the Wacker
process, with palladium as the catalyst.
This did not mark the end of the C≡C
bond as a synthetic precursor, however.
Over the last 20 years, chemists have
developed remarkable processes that
convert complex alkynes to interesting
fine chemicals based on the discovery
that Au(I), which is isoelectronic with
Hg(II) but lacks its toxicity, is also a powerful catalyst for alkyne additions.
In general, an efficient homogeneous catalyst will, in small amounts,
convert a substrate to a product selectively and rapidly without any concurrent catalyst deactivation or inhibition
caused by impurities, side reactions or

solvent. Ideally, the catalyst should be
tunable for particular substrates to produce the desired products selectively
and allow enantioselective reactions.
Although strong acids will hydrate
alkynes slowly and a wide selection of
metal-based catalysts within Periodic
Table Groups 8 through 12 will accelerate hydration, almost all such catalysts
deactivate or become erratic after a
time due to side reactions, for example
the formation of catalytically inactive
metal carbonyls.1
Perhaps the most promising alternative catalysts to be discovered for additions to alkynes have been based on
Au(I), which is isoelectronic with Hg+2.
Like mercury, these catalysts act as
Lewis acids with regioselectivity following Markovnikov’s rule.
Whereas simple inorganic gold
salts are quickly inactivated by reduction to metallic gold, there are now
several outstanding examples of catalysts that are gold complexes, perhaps
the most successful being Au+1
cations stabilised and solubilised by
phosphine ligands, especially when
combined with non-nucleophilic
anions (R3PAu+ X-).
Such catalysts are soft Lewis acids in
Pearson HSAB terminology and they
function very effectively on soft Lewis
bases, such as alkynes. The Lewis acid
character of Au+ is enhanced by contracted gold 6s orbitals, whereas
expanded 5d orbitals are said to reduce
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Nu
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- - - Au
Nu
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E Nu

E

B
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Au
3
Figure 1 - Influence of gold on the synthetic pathway

gold nucleophilicity, reduce the occurrence of oxidative addition reactions on
gold, make Au+ tolerant of oxygen and,
in the alkyne hydration reaction, reduce
back-bonding from gold to coordinated
alkyne π* anti-bonding orbitals, thereby
favouring the addition of water to more
positively charged β-carbon in the gold
π acid complex. (Figure 1, HOH =
E+Nu-, 1→2).2
In 1968, Teles published the first
reports of such catalysts applied to
the addition of methanol to a wide
variety of alkynes. The addition of
two molecules of methanol occurred
almost exclusively at the more highly
substituted carbon atom to produce
acetals (Figure 1: formally 1→2→4,
repeated twice).3
Typically, the best active catalysts
were formed by the dealkylation of the
precursor R3PAuCH3 in situ with strong
acids such as CH3SO3H to form, for
example, R3PAuOSO2CH3, which

Table1 - Selected gold catalysts & precursors

Strem #
93-7907
79-0500

Gold (III) Compounds
Gold(III) chloride
Hydrogen tetrachloroaurate(III) hydrate
Gold (I) Compounds, Simple Inorganics
79-1900
Gold(I) chloride
79-3000
Potassium dicyanoaurate(I)
Gold (I) Complexes, Increasing e- Donors
79-1000
Chlorotriphenylphosphine gold(I),
79-0200
1,3-Bis(2,6-di-isopropylphenyl)imidazol-2-ylidene gold(I) chloride
Gold (I) Complexes with Weakly Coordinating Anions
79-3615
Triphenylphosphinegold(I) Bis(trifluoromethanesulphonyl)imidate
79-3610
Triphenylphosphinegold(I) trifluoromethanesulphonate
Alkyl Gold (I) Complexes
79-5000
Methyl(triphenylphosphine)gold(I)
Heterogeneous Gold Catalysts & Precursors
79-0165
Gold 1% on titanium dioxide extrudates (Aurolite Au/TiO2)
dark purple/grey extrudates 1.5mm dia. x 5mm (avg)
Source - Strem Chemicals. See Strem catalogue for comprehensive list of gold catalysts
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Scifinder hits for
catalysis
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ionises in solution to the active catalyst,
R3PAu+. The presence of excess mineral acid accelerated the rate.
The catalysts performed at extremely low levels and were stable, neither
being reduced to the metal, nor forming carbonyls. Turnover frequencies of
up to 5,400 h-1 with total turnovers of
105 moles were achieved. Consistent
with a Lewis acid mechanism, rates
increased as the ligand was tuned to be
more electron-withdrawing in the series
Ph 3 As<Et 3 P<Ph 3 P<(p-F- C 6 H 4 ) 3 P
<(MeO)3P<(PhO)3P, but, as might be
expected, catalyst lifetime decreased.
Beyond this example, the scope of
reported homogeneous and heterogeneous gold catalysts and gold-catalysed reaction types has expanded
exponentially in recent years. We will
discuss selected applications with
respect to available catalysts to give a
flavour of the possibilities, referring
mostly to the many exhaustive
reviews. Individual studies now number over 5,000 for homogeneous and
6,000 for heterogeneous gold catalysis. Table 1 shows some of those
offered by Strem Chemicals.

Homogeneous catalysis
Besides methanol and water, protic
nucleophiles that add to alkynes include
HCl to form vinyl chloride, amines to
form imines, β-ketoester enolates to
form C-C bonds and other alcohols.
Interesting structures have resulted
from intramolecular additions. All these
reactions proceed as shown in Figure 1.
The gold catalyst interacts with the π
system of the substrate to form intermediate 1, then the nucleophile attacks
in an anti manner to form 2. Finally
proto-demetallation occurs to form 4
via pathway A.
15
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Figure 2 - Cascade involving gold carbenoid

Organic chemists have been delighted to find that, beyond the addition of
simple protic molecules to acetylene,
interesting complex structures are
accessible in high yield using homogeneous gold catalysis with multifunctional unsaturated substrates usually containing at least one alkyne. The moisture- and oxygen-tolerant chemistry is
based on cascade reactions driven by
the high energy released on addition to
the triple bond and the ability of gold to
stabilise each ensuing cationic reaction
intermediate.4
Typically, as shown in Figure 1, the
electrophile attacking 2 is an intermediate cationic site, which can either
displace gold from the α-carbon
directly via pathway A or transmit positive charge to the α-carbon through
the π system via pathway B. This
charge is stabilised by the gold carbenoid character of intermediate 3.
This, in turn, is explained by backbonding from the relatively expanded
filled gold 5d orbitals into the developing neighbouring carbocation.
Figure 2 gives an example involving
the participation of pathway B.
Propargylic carboxylates can
undergo metal-catalysed ester migra-

tion. Gold, as AuCl3 or in situ-prepared Ph3PAu+ (Ph3PAuCl + AgSbF6)
catalyses the reaction much faster
than other metals can. After ester
migration, a positive charge develops
on carbon neighbouring gold, following pathway B, the carbenoid-directed
pathway. Interestingly, from a synthetic point of view, the carbenoid intermediate reacts like a real carbene,
inserting in a broad range of comixed olefins to make cyclopropanes
in 60-70% yields.5
The gold carbenoid structure
appears to be planar, as expected for
a carbene, since optically enriched
propargylic carboxylate reactants
form racemic products. It was, however, possible to prepare a chiral
product using a different approach.
Thus a gold catalyst using the chiral
phosphine ligand R-DTBM-SegPhos
was able to achieve 94% ee.
Generally, however, it has been difficult to design gold catalysts that are
effective for enantioselective reactions, both because of the reluctance
of Au(I) to accept chelating ligands
and because the linear geometry
positions the ligand remotely relative
to the active site.

+
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MeO2C

5
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It has become possible to control the
course of a synthesis by fine tuning the
electronic properties of R3PAu+ catalysts, for example by modulating the
electron-donating ability of the phosphine ligand. One would expect that an
electron-rich ligand would stabilise a
gold carbenoid intermediate and so
favour any pathway involving such an
intermediate.
Recently, a substrate was designed
for which both pathway A and B
(Figure 1) were possible, potentially
leading to different products. Indeed,
it was found that electron-donating
ligands favoured pathway B, which
involves a carbenoid intermediate,
whereas electron-withdrawing ligands
favoured pathway A (Figure 3).6
There are likely to be more examples
of ligand-controlled reactivity reported
in the future.

Heterogeneous catalysis
The catalytic chemistry of gold catalysts
prepared on solid supports, such as aluminum oxide, titanium dioxide, iron
oxide and zinc oxide, has developed
quite differently than that described for
homogeneous gold. Most development efforts have focused on certain
unique capabilities of such catalysts that
cannot be duplicated with cheaper
metals. An extensively studied example
is the unique ability of certain gold catalysts to convert CO to CO2 with oxygen at temperatures as low as -76°C,
though our understanding of this reaction is as yet inconclusive.
It is known that molecular oxygen
will not adsorb under UHV conditions
on pure Au(111) surfaces but will
adsorb as dioxygen at -203°C on a
Ni(111) surface if some nickel atoms are
replaced with gold. Indeed, a real catalyst consists of small gold crystallites, 24 nm in diameter, prepared by aqueous deposition precipitation of a soluble
gold precursor on oxide support under
specific conditions. Large gold particles
are inactive, residual chloride is a poison
and nitrate is a promoter. Water vapour
in the feed gases is essential for high
activity.7 Different studies have pro-

References:
1. L. Hintermann & A. Labonne, Synthesis
2007, 1121-1150
2. D.J. Gorin & F.D. Toste, Nature 2007,
446, 395-403
3. J.H. Teles, S. Brode, & M. Chabanas,
Angew. Chem. Int. Ed. 1998, 37, 1415
4. D.J. Gorin, B.D. Sherry, & F.D. Toste,
Chem Rev. 2008, 108, 3351-3378
5. A. Furstner & P.W. Davies, Angewandte
Chemie 2007, 46, 7896-7936

posed conflicting evidence that Au0,
Au(CO) complex, AuOH, or Au(OH)3
distributed at metal/support interfacial
or defect sites are the true active site.8
In any case, the commercial
prospects of such a catalyst are bright
and have met success, for example, in
purifying the ‘dirty’ hydrogen streams
used for fuel cells by selective oxidation of carbon monoxide, a fuel cell
catalyst poison, present in the feed
gas with O2, CO2 and N2. In several
studies, at least 99.5% of the CO has
been removed with minimal oxidation of hydrogen. One such catalyst is
3wt% Au/TiO2.9 Gold catalysts in respiratory protection devices effectively
removed CO by oxidation and are
more effective in the presence of
moisture, whereas previous catalysts
experienced rapid deactivation.
A number of other target applications are currently under intense investigation, for which gold and sometimes
gold alloy heterogeneous catalysts have
demonstrated some unique promise in
the laboratory. These include the epoxidation of propene to propene oxide,
the oxidation of alcohols to aldehydes
and ketones, the oxidation of glucose to
gluconic acid, the oxidative addition of
methanol to acrolein to form methyl
acrylate, the oxidation of cyclohexane
to cyclohexanol and cyclohexanone
and the direct oxidation of hydrogen
and oxygen to hydrogen peroxide.7,10
At the current intense rate of scientific study, some of the gold stored in
bank vaults around the world is sure to
ultimately find its way into productive
catalytic industrial processes in the next
few years.
For more information, please
contact:
Dr Ephraim S. Honig
Chief Operating Officer
Strem Chemicals
7 Mulliken Way
Newburyport, MA 01950-4098
USA
Tel: +1 978-499-1600
E-mail: ephraimhonig@
strem.com
Website: www.strem.com
6. P. Mauleon, R.M. Zeldin, A.Z. Gonzalez,
& F.D. Toste, J. Am. Chem. Soc. 2009, 131,
6348-6349
7. S.K. Hashmi & G.J. Hutchings,
Angewandte Chemie 2006, 45, 7896-7936
8. G.J. Hutchings, Dalton Trans. 2008,
5523-5536
9. South African Patent Appl., 2006, 1120
10. G.C. Bond, C. Louis, & D.T. Thompson,
Catalysis by Gold, Imperial College Press,
London, 2006

Figure 3 - Ligand-controlled reactivity
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Polymer-immobilised precious
Dr Pete Jackson, CEO of Reaxa, considers some of the latest developments and benefits of
polymer-immobilised catalysts

C

atalytic
chemistry
now
accounts for almost one third
of the chemical transformations undertaken in the preparation of
drug candidate molecules (Table 1).
However, the power and potential of
precious metal catalysis is not always a
good fit with the challenges created
by ever more innovative and potent
drugs, including safety assurance to
patients and affordability for healthcare budget holders.
The critical imperative of safer,
faster and cheaper drug production
throws up a whole raft of manufacturing issues. And there are many to
address, as complex new drugs
steadily increase the manufacturing
challenges, notably complexity,
compliance, decreasing scale and
sustainability.

Issues to overcome
The latest drugs typically require
more steps, with more difficult
chemistries and shorter timescales.
Traditionally, process chemists would
have a window of perhaps six
months before needing to supply
material for pre-clinical development.
Today’s multi-stage syntheses and
highly complex molecules process
put R&D capacity under far greater
pressure.
Moreover, a tighter regulatory
framework is bringing an increased
level of manufacturing controls,
reduced levels of contaminants (Table
2) and the need to eliminate potential
genotoxic impurities (PGIs).

Table 2 - Class exposure & concentration limits for individual metal catalysts & reagents

Classification

Oral exposure
PDE
Concentration
(µg/day)
(ppm)
100
10
100**
10**
300
30

Class 1A: Pt, Pd
Class 1B: Ir, Rh, Ru, Os
Class 1C: Mo, Ni, Cr, V
Metals of significant safety concern
Class 2: Cu, Mn
Metals with low safety concern
Class 3: Fe, Zn
Metals with minimal safety concern
The FDA’s Guidance for Industry
notes that, although genotoxic and
carcinogenic properties can be
acceptable for some APIs, depending
on clinical circumstances (for example, cancer chemotherapies), impurities in drug substances and drug
products generally do not have beneficial effects and may impose a risk
without associated benefit. Manufacturers should therefore strive to
achieve the lowest technically feasible
levels of such impurities and/or levels
with no significant cancer risk.
In addition, demand for lower volumes of more complex, more potent
drugs means more sophisticated containment and optimised production
investment, increasingly in the form of
multi-purpose ‘plug and play’ manufacturing plants. And, last but not least,
in terms of its environmental loading,
the pharmaceutical processing and
manufacturing sector still has far to go.
By way of illustration, Delft
University of Technology uses an ‘E factor’ to measure the efficiency of various

2,500
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250

25

13,000

1,300

1,300

130

chemicals industries, in terms of kgs of
waste/kg of desired products. Bulk
chemicals generally have an E factor of
<1-5, compared with 5-50+ for fine
chemicals and a very high 25-100+ for
pharmaceuticals. Ways to reduce the E
factor include using catalytic processes
and atom-efficient reactions.
Precious metal catalysis is playing
an important role in addressing
these related demands and challenges, but still has a number of
issues to overcome. Its importance and indeed limitations - can immediately be illustrated from the experiences of two major global pharmaceuticals companies.
AstraZeneca has indicated that all
of its new drugs entering clinical trials
will require at least one process step
using precious metal chemistry and
will require purification to meet
EMEA and FDA guidelines on metal
contamination.
In one instance, it developed new
process chemistry for a clinical drug
candidate using a high value pre-

Table 1 - Reactions at three Big Pharma companies requiring catalysis

Reaction category

AstraZeneca

GlaxoSmithKline

Pfizer

Parental exposure
PDE
Concentration
(µg/day)
(ppm)
10*
1*
10**
1**
30*
3*

Total

Percentage of
total reactions
19
12
11
5
15
6
9
4
10
3
3
3

Heteroatom alkylation & arylation
87
57
52
196
Acylation
41
37
50
128
C-C bond forming
31
41
44
116
Aromatic heterocycle formation
16
10
26
52
Deprotection
54
56
49
159
Protection
18
16
27
61
Reduction
27
24
43
94
Oxidation
17
7
16
40
Functional group inter-conversion
43
34
27
104
Functional group addition
13
8
12
33
Resolution
14
8
8
30
Miscellaneous
10
12
4
26
Totals
371
310
358
1,039
Note: Source - J.S. Carey, D. Laffan, C. Thomson & M.T. Williams, An Analysis of the Reactions Used for the
Preparation of Drug Candidate Molecules

18

cious metal catalyst to avoid PGIs.
However, despite cutting out one
process step, the required catalyst
loading was prohibitively high for the
alternative route to be cost-effective
using current technology.
Meanwhile, Pfizer has identified a
new catalyst that is effective in a new
drug process but which could not be
implemented due to difficulty in separating the precious metal from the
drug product and re-using the expensive catalyst system.

Use of immobilised catalysts
The challenges typified by these
examples can be addressed by immobilised catalyst systems, allowing
improved production processes
through the immobilisation, recovery
and recycling of catalysts, thereby
leading to cost reduction in the overall process.
Reaxa pioneered the development
and commercialisation of catalyst
immobilisation by encapsulation within
a polymer bead. This makes safer and
cleaner processes accessible, with minimal leaching of metal species and an
improved operational safety profile.
Whereas standard catalysts typically
result in over 1,000 ppm of metal
residues in the crude product, EnCat
processes can often meet specifications
of <10 ppm without further purification
steps. The nature of the catalysts
means that the beads can be filtered
from the reaction media and washed,
which allows reuse of the catalyst.
The beads are stable to conventional heating and stirring, can be used in
reactions involving microwave heating
and form an enabling technology for
flow applications. The encapsulation
technology has been successfully

March 2010 Speciality Chemicals Magazine
www.specchemonline.com

Catalysts

metal catalysts in synthesis
Case studies

applied to metal species including
Pd(0), Pd(II), Pt(0) and Os(VIII).
The chemical transformations facilitated by the cost effective use of
immobilised catalysts can lead to
overall process resource and cost savings to industry:
Process chemicals: A reduction of
up to 50% in process costs, materials and solvents can be achieved by
reducing metal usage and contamination in products and on plant that
requires purification by solvent
washing methods. In association
with the use of immobilised catalysts, further reductions in process
costs can be realised from their facilitation of new drug production
processes, such as flow processing.
Waste reduction: Reducing liquid
effluent and solid waste requiring
incineration lowers the potential for
the emission of CO2 or other
atmospheric pollutants.
Precious metal reuse & recycling: Reduction in the demand for
scarce precious metal resources
stems from the immobilisation of
the metal in a form which is easy to
separate after use. This facilitates the
reuse of the catalyst, aids the recovery of spent catalyst and increases
the proportion of metal recycled.
Energy consumption: A direct
reduction in energy usage comes
from the lower process temperatures
associated with improved catalytic
processes and indirect reduction by
avoiding the high-volume incineration of process waste and the recovery or refining of precious metals.

Reaxa’s latest and tenth catalyst to be
introduced, Ni(0) EnCat, is a nonpyrophoric and therefore safer alternative to Raney or sponge-type nickel
catalysts for use in hydrogenation
reactions. It is currently on trial with a
major pharmaceuticals company,
which has completed batch trials at
20 and 100 kgs scale.
Ni(0) EnCat offers an alternative for
up to 20% of the pharmaceutical
hydrogenation catalysts market. The
main application in this field is the
reduction of a nitrile group to an
amine. Three cases can be cited, in
statin, GABA and sartan chemistry.
One method of synthesising the
anti-cholesterol drug atorvastatin
involves the formation of a side chain
containing an amine functionality
(Figure 1a). Ni(0) EnCat has been
substituted into the process in place of
a sponge nickel catalyst. Using the
same catalyst loading, the EnCat reaction proceeded to give a 5% yield
improvement.
Further recycling studies have
shown that the EnCat-encapsulated
catalyst remains active in subsequent
reactions, though an increase in reaction time is required to maintain yields
at the higher level. Alternatively, the
catalyst can be ‘topped up’ after each
recycle to maintain activity. This compares favourably with recycling experiments using sponge nickel catalysts
where a dramatic drop in activity and
yield is seen following the first recycle.
Another application of Ni(0)EnCat
has also been evaluated in the syn-
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Ni(O), H2
O

thesis of a class of commercially
important compounds obtained from
nitrile precursors (Figure 1b). Initial
studies using it in an aqueous reaction
system showed that optimising the
reaction temperature led to a marked
improvement in conversion and a
reduction in the nickel loading to
below 4%, compared to the existing
sponge nickel catalyst system, which
was over 10%.
With further process optimisation,
45°C was confirmed as the optimum
temperature for running the reaction, taking into account the process
yield, economics and operational
factors.
Analysis of the metal content by
ICP showed nickel contamination of
<5 ppm in the isolated product without further purification. This gives a
significant process benefit compared
with results using sponge nickel catalysts, where hundreds or thousands
of ppm of nickel - as well as similar
levels of aluminium from the sponge
catalyst structure - are found, leading to significant yield losses on
purification.
Finally, initial studies have showed
that Pd EnCat catalysts can be used in
a wide range of coupling reactions,
notably those of aryl boronic acids
with aryl halides. Its use was investigated in the case of ortho tolyl benzonitrile (OTBN), a key intermediate
in the synthesis of the ‘sartan’ class of
hypertension therapeutic agents, such
as Losartan, where one alternative
synthetic method uses a Suzuki coupling reaction (Figure 1c).
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Figure 1 - Reactions emplying EnCat catalysts: Syntheses of Atorvastatin side chain (a) & amine comounds (b) via a Ni(0)catalysed nitrile hydrogenation & of Losartan via a Pd(0)-catalysed Suzuki coupling reaction
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A number of solvents, such as dioxane, THF and DME, were found to be
compatible with the reaction conditions. IPA was selected as the solvent in
which to investigate the catalyst loading and the recyclability of the catalyst
further. The reaction was found to proceed at a good rate even at a catalyst
loading of 0.5 mol%, giving scope to
lower the loading further if required.
Recycling experiments were carried
out at a 1 mol% catalyst to determine
the lifetime of the catalyst. The first three
cycles each took 1.5 hours, achieving
100%, 93% and 96% conversion
respectively. Cycles four and five took
two and three hours each to achieve
94% conversion. In all cases, the conversion of the starting bromide into the
desired biaryl proceeded cleanly and
the unwanted homocoupled product
was not observed in most cases.
ICP analysis showed a palladium
content of <20 ppm in the crude
product, demonstrating the potential
for overall process cost reductions in
coupling chemistry through improved
pure yields and the reuse of encapsulated catalysts. However, in this case,
the cost of the boronic acid starting
material is a key element in the overall process economics.

Summary
First generation polymer-immobilised
catalyst systems, such as EnCat, are
now delivering real process improvements and cost benefits across a wide
variety of chemistries that support
commercial processes in pharmaceutical and fine chemical production.
The next phase of the challenge is to
extend the benefits of this approach to
an emerging suite of specialised precious metal catalysts - for example in
chiral catalysis, alkylation and oxidations - to deliver useable and scaleable
technologies for drug production.
For more information, please
contact:
Dr Pete Jackson
CEO
Reaxa Ltd.
Hexagon Tower
Blackley
Manchester M9 8ZS
UK
Tel: +44 161 721 2202
E-mail: pete.jackson@reaxa.com
Website: www.reaxa.com
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Knochel-Hauser bases for selec
Dr Christoph Krinninger of Chemetall presents new bases with enhanced properties

T

he preparation of functionalised aryl and heteroaryl organometallics via directed orthometallation (Figure 1) has found many applications in recent years. BuLi, LDA and TMP-Li are
frequently used as bases for this transformation.
However, these highly reactive bases, like the
resulting organolithium species, have limited compatibility with other functional groups in the substrate molecule.1,2 This results in side reactions. In
addition, cryogenic reaction conditions are frequently required to obtain high yields.
Replacing the lithium with magnesium by using
bases like magnesium diisopropylamide or Hauser
bases with the general formula R2N-MgCl improves
the functional group tolerance. However, to achieve
high conversions it is usually necessary to use a
large excess of these bases, which complicates subsequent quenching reactions with electrophiles; up
to 10 equivalents of electrophiles may have to be
used.3-5
The reactivity of the Hauser Base TMPMgCl/LiCl
can be dramatically improved by the addition by
LiCl. This additive improves the solubility and kinetic basicity of the base by lowering the aggregation
state. Thus, the new mixed lithium and magnesium
base TMPMgCl/LiCl allows a fast and selective
magnesiation of aromatic and heterocyclic compounds.6
Recently published crystal structures of magnesium amides with and without the presence of lithium by Mulvey and co-workers provide an explanation for the synergistic effect observed between the
magnesium and the lithium. The bimetallic ate character (Li+MgR3-) of the TMPMgCl/LiCl could be the
key factor for the enhanced reactivity of the new
base.7,8
Directed ortho-metallation with a lithium amide
base results in the formation of the thermodynamically favoured product. Hence, the regioselectivity
observed in the lithiation of electron-deficient aromatics and heteroromatics is determined by anion
stability rather than by the rate of deprotonation.
CO2Et

DG

DG
H

DG
E+

M

RM

FG

E

FG

FG

DG = directing group
FG = functional group
M = Li, Mg, Zn

Figure 1 - Directed ortho-metallation reaction

This means that the co-ordination aspect of the
lithiation may be secondary in importance to the
electron-withdrawing effect of the substituents. An
example is the metallation of 3,5-dibromopyridine.
In the case of deprotonation with LDA at cryogenic conditions, the lithiation occurs at the most
acidic 4-position. When using the new base
TMPMgCl/LiCl at 25°C, kinetic metallation is
achieved at the 2 position.6,9
Yamamoto described the ortho-directed lithiation of 2,4-dimethoxypyrimidine with TMPLi.

CHO

Deprotonation took place at the 5-position. The
chelating effect of the methoxy group leads to the
thermodynamically more stable species.
When using TMPMgCl/ LiCl at 25°C, the kinetic 6-magnesiated product can be obtained.
Trapping the resulting Grignard reagent with benzaldehyde furnished the corresponding alcohol in
81% yield. Remarkably, the reaction of 2,4dimethoxypyrimidine in the presence of TMSCl in
THF at -100°C with TMPLi also leads to the kinetic product.10,11
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Figure 3 - Zincation of highly functionalised heterorenes
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Figure 2 - Multiple magnesiation of a benzene derivative
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ective deprotonation reactions
As well as an enhanced kinetic basicity compared with TMP-MgCl, TMPMgCl/LiCl also
shows an increased functional group tolerance
compared with the lithium amides.
Figure 2 shows a multiple functionalisation of
ethyl-3-chlorobenzoate.12 Successive magnesiations with TMPMgCl/LiCl and quenching with an
electrophile at reasonable reaction conditions can
be used to synthesise a hexa-substituted benzene.
The presence of an ester group is tolerated. The
functional groups not tolerated in the presence of
TMPMgCl·LiCl are nitro groups and aldehydes.
Bis-TMPZn/2MgCl2/2LiCl, another base with outstanding properties, was developed in 2007 by
Knochel et al.13 Sensitive functional groups, such as
esters, aldehydes and nitro groups, are tolerated during the metallation reactions. The role of the LiCl is to
improve the solubility of the base, MgCl2 increases
the reactivity and zinc is essential for the high functional group tolerance. It should be noticed that both
TMP-moieties are used in ortho-metallation reactions.
Figure 3 shows the zincation of a formyl-substituted indole, which is complete within 45 minutes
at 25°C. The polyfunctional pyridine is zincated by
Bis-TMPZn/2MgCl2/2LiCl at the 4-position, which
means that in this case the directing group is the

nitro functionality. A subsequent allylation reaction
gives the trisubstituted pyridine in 80% yield.
Chemetall is the owner of the corresponding
licences and is currently developing large-scale syntheses of the required reagents. The TMPMgCl·LiCl
is already available as a 20% solution in
THF/toluene; the Bis-TMPZn/2MgCl2/2LiCl is
under investigation and will be scaled up soon.

Conclusion
New magnesium and zinc amide bases readily metallate a wide range of aromatic and heterocyclic substrates. These new bases provide several benefits for
ortho-metallation reactions in comparison to conventional techniques. They exhibit enhanced kinetic reactivity and a high functional group tolerance and the
reactions can be performed in ambient conditions.
For more information, please contact:
Dr. Christoph Krinninger
Chemetall GmbH
Trakehnerstraße 3
D-60487 Frankfurt-am-Main
Tel: +49 69 7165 2587
E-mail: christoph.krinninger@chemetall.com
Website: www.chemetalllithium.com
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Scavenging for palladium
Pasi Kauppinen and Stephanie Phillips of Johnson Matthey illustrate the use of Smopex scavengers
in separating palladium from spent homogeneous catalysts following cross-coupling reactions

T

he development in cross-coupling reactions has been
facilitated by a much greater understanding of their
mechanisms. Heck, Suzuki and Sonagashira couplings
are now widely used in a variety of industrial syntheses, often
within the pharmaceuticals industry but also in the production
of LEDs and liquid crystals. In most applications a palladium catalyst is employed, although the use of base metal catalysts is
evolving.
Initially, these reactions used simple catalysts, such as palladium chloride and palladium acetate, often in conjunction with a
ligand. However, the need to carry out more challenging coupling reactions (for example those using less reactive aryl
halides or pseudohalides, including aryl chlorides) has resulted
in the development of more advanced palladium catalysts.1,2
Once the reaction is complete, the catalyst must be separated from the product in order to prevent both product contamination and the loss of precious metal into the waste stream.
Heterogeneous catalysts may be separated quite easily from the
product and sent for refining and metal recovery, but homogeneous catalysts - by definition - are more problematic.

O
SH
SH
Smopex-111
Styryl thiol grafted polyolefin fibre

SO2'H+

Smopex-101
Styrene sulphonic acid grafted polyolefin fibre

Figure 1 - Examples of
Smopex scavengers

Process clean-up
One way to achieve separation is by re-crystallisation of the
product. However, this can result in the loss of up to 1% of the
product yield. Therefore an alternative method for removing
the residual palladium is required. Scavengers such as Smopex
can be used to recover base and platinum group metals
(PGMs), including palladium, down to ppb levels.
Smopex is a fibrous material with a polypropylene or viscose
backbone grafted with functional groups that selectively
remove the metal from solution. Fibre loadings of 5-10 wt%
have been observed on the fibres, and the loaded fibres can
then be collected and sent for traditional refining to recover the
precious metal.3
The choice of scavenger for a particular process depends on
several factors, such as the oxidation state of the catalyst, the
nature of the solvent system (aqueous or organic), the pH of the
solution (where appropriate), the presence of by-products or
unreacted reagents in solution and whether the scavenger will
be applied in a batch process or a continuous flow system.
Figure 1 shows some examples of Smopex fibres that can be
applied under different conditions.
Prior to using a scavenger in a particular process, it is common practice to screen a range of them to determine the most
selective individual or combination. Properties include the type
and amount of scavenger used, based on metal species and
concentration respectively, the effects of solvent and permitted
temperature, the kinetics and flow system requirements.
Data is also available on which scavengers are known to perform best for specific reactions where time is not available for
wider screening and this can be used to make a recommendation on the scavenger that is likely to offer the best recovery in
each case.4 Two examples illustrate the screening process.

Case studies
The process stream from a Suzuki coupling reaction using
the catalyst trans-dichlorobis(triphenylphosphine) Pd(II)
(PdCl2(PPh3)2) in toluene was analysed and found to contain
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O
Smopex-234
Mercaptoethylacrylate grafted polyolefin fibre

NH'Cl

Smopex-105
Vinyl pyridine grafted poleolefin fibre

100 ppm of palladium, as well as triphenylphosphine and inorganic salts. Thiol-based scavengers are known to be the most
suitable for palladium present following a reaction using
PdCl2(PPh3)2, as they can break down palladium complexes in
the solution and bind strongly to the metal.
An excess of Smopex was applied for the initial screening
process at a rate of 1 wt% Smopex for 100 ppm palladium. In
this case, toluene was used as the process solvent, therefore
hydrophobic fibres were recommended.
A process temperature of 80ºC was used in the coupling
step, but the preferred stage for palladium recovery was after
the washing step, at a slightly lower temperature of 60ºC.
Screening was carried out using two thiol-based scavengers,
Smopex-111 and Smopex-234 (Figure 1).
In both cases, 1 wt% of Smopex was stirred at 60ºC for one
hour, then the liquor was filtered off. The filtrate was found to
contain <2 ppm palladium when Smopex-111 was used and <5
ppm with Smopex-234. After further optimisation it was determined that the amount of Smopex could be reduced by half if
three hours’ contact time was applied.
A second case involved multiple palladium species. A
process stream from a tetrakis(triphenylphosphine) Pd(0)
Pd(PPh3)4-catalysed coupling reaction with tetrahydrofuran as
the solvent was analysed and found to contain 30 ppm of palladium, present as both Pd(II) and Pd(0). Therefore two different scavengers were tested.
Scavenging conditions of 60ºC for one hour were again
applied and a first pass with Smopex-105 (an anion exchanger)
gave 85% palladium recovery. A further treatment with
Smopex-101 (a cation exchanger) recovered the additional 15.
In some similar cases a thiol fibre such as Smopex-111 can give
total recovery on its own, but where this is not achievable, a
mixture offers another way to achieve this.

Conclusion
The widespread use of palladium catalysts for coupling reactions continues to precipitate a requirement for palladium scavenging of the product solution. Metal scavengers such as
Smopex fibres can be used with a wide variety of processes to
recover palladium, other PGMs or base metals down to ppb
levels, and offer a viable alternative to traditional procedures
such as product recrystallisation.
March 2010 Speciality Chemicals Magazine
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Modern mixing methods
Both established and entrepreneurial companies are developing advanced mixing technologies that
reduce energy consumption and increase mixing efficiency. Dr Cynthia Challener reports

W

hilst new impeller designs rarely attract as
much attention as new chemical technologies, effective mixing plays a critical role in
the successful production of fine and speciality chemicals. Choosing the right mixing equipment can have a
dramatic impact on the process.
“Mixing is the most important unit operation in the
fine and speciality chemical and other industries,”
states Rainer Engenhart, a system sales engineer with
Ekato. “The success of most unit operations, such as
emulsifying, heat transfer, reactions, gassing, degassing, etc., depends directly or indirectly on the
effectiveness of the mixing.”
Mixing can directly affect the safety, batch time,
raw material and energy consumption and repeatability of a process. Sensitive materials can be damaged if the wrong mixing equipment is used. Poorly
designed mixing systems can lead to non-uniform
blending, impacting yields in chemical reactions and
product quality when preparing final formulations.
Ultimately, the efficiency and cost-effectiveness of
the process suffer.
When designing a mixing process, several factors
must be considered prior to equipment selection. Is
the process a chemical reaction where corrosive compounds might damage the impeller or blade? Are
gaseous reactants involved? Is it a liquid/liquid, liquid/solid or liquid/gas system? Are any of the materials viscous liquids and/or highly sensitive? Does it
involve dispersion or coating of micro- or nanoparticles? Will cross-contamination be an issue? How critical is uniformity and repeatability from batch to batch?
Answers to these questions will help to determine
the most efficient and cost-effective mixing system. In
some cases, traditional impeller designs will be adequate. In others, special conditions present challenges
and novel systems, while more expensive, may ultimately prove more cost-effective.
Resonant acoustic mixing (RAM) technology from
Resodyn Acoustic Mixers is one such novel system.

Enevor V2000 (above) & other impellers (top right)

It is impeller-free mixing, functioning by producing a low frequency, high intensity acoustic
wave that propagates through the material,
causing both bulk flow mixing and microscale mixing to occur.
“This technology creates uniform
shear and motion throughout the entire
mixing volume, unlike mixing with an
impeller, where mixing primarily
occurs at the vortices generated locally by the impeller blades,” notes John
Bickley, the company’s director of marketing and business development.
In the RAM mixers, an oscillating
mechanical driver creates motion in a
mechanical system. The energy in this
system is acoustically transferred to
the material to be mixed through a
process known as acoustic
streaming.
“Because the system operates at resonance, a
very effective conversion of electrical energy occurs
between the mass elements and the spring elements
in the mechanical system energy used to drive the
acoustic mixing process,” explains Bickley.
There are negligible energy losses; the vast majority is absorbed by the mix load, making this a highly
efficient method of transferring mechanical energy
directly into the mixing of materials, according to
Bickley. He adds that the RAM mixer can provide the
same mixing performance at 40 HP that a non-resonant mixer requires 770 HP to achieve.
RAM differs significantly from ultrasonic mixing in
that the energy is used to create a uniform shear field
throughout the entire vessel, which results in rapid fluidisation and dispersion of the material. The frequency
of acoustic energy, nominally 60 Hz, is orders of magnitude lower than that used in ultrasonic mixers, thus
enabling the mixing process to be scaled up to meet
industrial requirements.
RAM mixers are most widely used for the blending
of final formulations and are particularly applicable for
high value fractious or friable materials, or materials
that are difficult to mix using conventional technology.
They are also attractive for applications where crosscontamination must be avoided, Bickley claims.
Resodyn originally developed RAM technology for
the missile defence industry, where the mixing of
highly viscous (>2 million cP) rocket propellant gels
presented numerous problems. The mixers have
proven highly effective here, reducing batch times by
over 85% and labour costs by over 70%.
Other industries using technology now include the
pharmaceuticals, cosmetics, engineered ceramics,
coatings, adhesives and sealants and nanomaterials
sectors. “Many of the applications RAM is used for
involve speciality materials that require advanced mixing solutions,” Bickley says.
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The technology is ideal for shear-sensitive
materials prone to damage by impact,
because physical impact with an impeller is
not an issue. The possibility of cross-contamination - a real concern in the pharmaceuticals industry - is eliminated
because there are no baffles, injectors,
nozzles or other intrusive components
within the mixing vessel.
The technology can accommodate
many types of containers - from a 15 litre
drum to a disposable bioreactor. Mixing can, in
fact, be accomplished in the container that
the product will be shipped in. This advantage leads to significant time and cost
savings.
Bickley points out: “There is no clean-up
after mixing, no need for downtime
between batches, no costs for cleaning chemicals and no waste management expenses.”
Added to the time savings from eliminating cleaning
procedures, the mixing process itself can be ten to 100
times faster than conventional mixers and results in a
completely uniform product.
RAM technology can be used for gas/liquid and liquid/powder mixing and is very effective for highly viscous materials, the company claims. It has been
applied for mixing materials up to 100 million cP. It is
also useful for preparing dispersions of nanomaterials
and for powder mixing.
Currently Resodyn offers three different RAM mixers - 570 ml, 1.3 litres (43.5 kg) and 14.5 litres (417 kg)
maximum capacities. Up to these limits, the mixers
can be configured to accept virtually any size vessel, or
even hold and mix multiple vessels simultaneously.
Moreover, Bickley says, processes scale up readily
from the laboratory to 250 litres.
“We have found that, for any specific formulation,
the mixing time and mixing results are consistent and
independent of the size of the RAM mixer. Mixing
achieves the same product uniformity at any volume,”
he concludes.
Enevor, established by entrepreneur Carl
Bachellier, offers the eponymous V3 impeller, a mixing system specifically designed to address solids settling, air entrainment and shear concerns. It has a conical squirrel-cage design, with the impeller resembling
a folded propeller, so that the blade surface area is
higher than conventional impellers for a given diameter. In addition, it can pump up to three times more
fluid in one revolution than conventional impellers,
according to Bachellier.
As the impeller turns, it causes a vortex to form
below it. This draws material up from the bottom of
the tank. The ‘pre-whirling’ of the fluid allows for a
shock-free entry into the impeller volume. As a result,
the fluid itself aids in the mixing process, providing
very high mixing efficiencies (75% v. 40-50% for conMarch 2010 Speciality Chemicals Magazine
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ventional technology). The flow of fluid looks similar to
a helical ribbon and carries any solids over the surface
of the blades.
The vortex impeller can operate much faster than a
traditional impeller, making it possible to avoid settling
issues in shear-sensitive materials. At the same time,
the mixing mechanism prevents any problems with air
entrainment and shear damage that traditional mixing
systems often experience at very high speeds. It is also
possible to use square tote-type or other bulk container systems, because the vortex can reach into the corners of such systems.
“The V3 uses half the power of a conventional
turbine while providing complete suspension and
particle distribution,” Bachellier observes. That it produces the same particle suspension and distribution
batch after batch is a second notable feature. The
low shear process also minimises collisions between
particles and the impeller, so it is very effective for
sensitive materials.
In the electronics industry, producers of CMP slurries require perfect particle distribution 100% of the
time. “Many slurry manufacturers were faced with
material losses due to inconsistent mixing. The V3
solved these problems for them, in addition to reducing their mixing time and energy consumption,” says
Bachellier.
The V3 impeller is also being considered for the
flotation process in gold mining. Gold entrapped in
ore particles in suspended in solution containing a
chemical that reacts with the ore and releases the gold.
The freed gold particles then attach themselves to air
bubbles in the solution and float to the top. A froth
containing the gold particles forms on the surface.
With conventional mixers, there is excessive surface
turbulence, which causes the froth to break up, reducing the gold yield. With the vortex impeller, there is no
surface turbulence and the overall process time is
reduced, leading to increased yields and productivity.
Various companies in the photographic and paint
and coatings industries have already used the technology. Now Bachellier is exploring possibilities in third
generation biofuels production, where organic slurries
containing genetically modified algae and enzymes
require low shear conditions.
“Scale-up is a problem in large algae-based systems
due to the destructive nature of conventional devices
when larger diameter turbines are needed,” he
explains. This approach necessitates higher, localised
turbulence, which can kill live algae. There are also
dead zones in conventional turbine mixed tanks; algae
will die if they agglomerate here.
“The Enevor design eliminates dead zones and
does not damage shear-sensitive organic material,
even at large scale. We are developing a commercialscale vortex mixer with low shear suitable for these
important applications,” says Bachellier.
Another process he is developing will allow
microbubbles to be treated as particles. This vortex
impeller would distribute them evenly in a fluid so that
they could be absorbed before reaching the surface
and escaping.
Finally, Ekato has focused on advancing more conventional impeller technologies. The company has
four business units that offer standard agitators, systems for highly viscous mixing and reaction chemistry,

Ekato’s Unimix system

custom-designed technologies and advanced solids
blending and drying.
Last summer, Ekato introduced its Steriljet technology for mixing solids into viscous liquids. The S-Jet is
a rotor-stator type homogeniser that provides highenergy, high-capacity mixing for the production of fine
and speciality chemicals, particularly pharmaceutical
and cosmetic formulations such as emulsions, suspensions, gels and pastes.
The S-Jet is one component in Ekato’s Unimix
system, which also includes the mixing vessel, the
Paravisc low shear mixer for viscous liquids, a temperature control system and raw material handling
and control devices. In the S-Jet, powders are first
pre-mixed and pre-wetted in the inducer stage, followed by several rotor-stator stages that provide
high shear mixing. The pump impeller creates high
fluid flow.
“Only if all integral components are properly
designed and work as a unit can the process tasks
such as mixing, heat transfer, de-gassing, etc. be most
efficient,” says Engenhart. The Unimix system is available in sizes suitable for laboratory- to commercialscale production. Ekato customises each unit for a specific application.
The S-Jet is ideal for preparing emulsions and
solid/liquid dispersions, according to Engenhart. For
emulsions, it is important to form a narrow droplet size
distribution quickly, which requires both high shear
rates and throughput. To disperse solids in a liquid, the
S-Jet makes it possible to add powder directly into the
homogeniser, where it is dispersed instantly. This system avoids any settling to the bottom of the mixing
tank or floating on the surface.
Uniquely, the company believes, the S-Jet can operate in external or internal mode. In external mode,
material is being pumped from the bottom of the tank
to the top via an external bypass pipe. In internal
mode, material that passes through the rotor-stator
system is returned to the vessel sub-surface, allowing
for high shear mixing at very low liquid fill levels.
Having a means of achieving high shear mixing at
low volumes is important in many applications,
Engenhart adds. In many cases, it is necessary to mix
an ingredient such as a thickener into a small portion
of the liquid prior to addition of the remaining product
mix. With the S-Jet, thickening powders can be dis-
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persed in as little as 2.5% liquid fill level, depending on
the overall vessel size.
Reductions in energy and mixing time are also
possible. The hot-cold process in emulsion formation
involves adding cold rather than heated water to a
hot oil phase. Normally, doing so would cause premature solidification of the waxes. With the S-Jet,
however, the cold water is added directly into the
high-shear zone with instant emulsion formation,
reducing process time by up to 70% and energy
consumption by up to 80%.
The Paravisc impeller, which is also included in the
Unimix system, induces axial displacement, causing
material in the centre to flow downwards and then
move to the sides of the vessel, where it flows upwards
at the vessel wall to return down the centre axis of the
shaft. It can be combined in a coaxial or two-shaft
design with high shear equipment like homogenisers
or dissolvers. This superposition of the main circulation
with high shear allows the effective dispersion of solids
or liquids into high-viscous fluids.
“The Paravisc system is one result of our efforts to
improve mixing in viscous fluids,” says Engenhart. “It
provides rapid blending and good heat transfer mainly for non-Newtonian and yield-stress fluids. Both lead
to higher product quality and shorter batch times. The
benefits for the manufacturer and the consumer of silicones, greases, adhesives, sealants, paints and building materials are obvious.”
Ekato has also worked on problems noted with
impellers designed for mixing in hydrometallurgical
processes or environmental protection processes
like flue gas desulphurisation. The slurries to be suspended in these applications often contain highly
abrasive solids.
High performance coatings can be used to protect
the blades but there are challenges in finding chemically resistant coatings for each individual application.
Ekato has developed an impeller shaped in such a way
that the flow pattern mitigates the effect of the wear.
The Wingjet has winglets at the blade tips suppressing
the steady vortex around the tip which causes the
detrimental erosive effect.
For more information, please contact:
Ekato Corporation
Rainer Engenhart
48 Spruce Street
Oakland
NJ 07436
USA
Tel: +1 201 825 4684 x 215
E-mail: ren@ekato.com
Enevor
Carl Bachellier
Tel: +1 905 659 4669
Website: www.enevor.com
Resodyn Acoustic Mixers, Inc.
John Bickley
130 N. Main St., Suite 630
Butte
MN 59701
USA
Tel: +1 406 497 5333
E-mail: info@resodynmixers.com
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UPLC in the lab
Jim Hillier of Tepnel Pharmaceutical Services looks at the emergence of UPLC technology and
what it can offer to laboratory processes

Which route?
Since the introduction of integrated
HPLC automation in the mid-1970s,
improvements have been made to
column hardware, supports and
chemistries. However, the use of traditional or conventional HPLC techniques still predominates in laboratories, with many organisations still
using the same 10 and 5 µm silica
supports as in the 1970s.

(a)

B
h = v + Av1/3 + Cv
(b)
Figure 1 Van Deemter (a) & Knox
(b) equations

Why is this? For many manufacturing and QC laboratories, the current
product licensing procedures present
a regulatory burden on analytical
method change, manifesting in a
reluctant or somewhat lethargic
approach in some quarters to adopting new methods incorporating technological advances.
With the inexorable rise in the
manufacture and production of biologic therapies, however, the separation efficiencies required to resolve
the inherently complex mixtures of,
for example, protein digests or combinations of manufactured peptide therapies has escalated. This has presented a dilemma for the scientist using
conventional HPLC materials and
methods.
With conventional approaches, theory tells us that adequate resolution of
solutes can only be improved by
reducing sample load, using longer
and thinner columns and accepting
prolonged analytical run times, which
lead to reduced sample turnovers.
Even if suitable resolution of the
solutes can be achieved, the reduced
productivity and extended reporting
timelines of processed results may be
unacceptable.
Time is money, we are constantly
being told, and profits are often lost
due to failure to produce on schedule
or obtain market share due to late
development and market entry. It has
long been known that the use of
shorter columns in HPLC provided
quicker eluting times for solutes of
interest and subsequently faster analysis throughput, but the resolving
power of the column was greatly
reduced and the aim of fast analysis
turnover and acceptable solute resolution could not always be met.

The theory
To understand the advantages smaller
particle-size columns can offer the
separations scientist, one need only to
look at the Knox equation (Figure 1).
This was developed empirically using
dimensionless values, such as reduced
plate height (h) - a concept that was
earlier introduced by Giddings - and
reduced velocity (v), in place of H and
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u, which are the plate height and linear flow velocity used in Van
Deemter’s equation.
Dimensionless values are more
useful when comparing the make up
and dimensions of different columns.
Using the Knox equation is comparable with applying the Van Deemter
curve traditionally used in GC and it
can be applied to packed HPLC
columns. It provides useful information on the packing efficiency and
mass transfer properties of the stationary phase in a column using a logarithmic scale of h and v to draw the
relationship curve.
For any given column and solute,
A, B and C are constants and the variation of particle size, as reflected on
the packing efficiency and mass transfer properties, which are depicted as
slopes on a parabolic curve, can be
assessed.
During the early 1970s, Knox carried out a considerable amount of
work on different packing materials
with particular reference to the effect
of particle size on the ‘reduced plate
height’ of a column.
The A term takes cognisance of
the interstitial solute flow distribution
velocities and the tortuous paths

As far back as 1941, A.J.P Martin
suggested that small sorbent particles and the use of pressure (higher
mobile phase linear velocities) could
provide good separation efficiencies
in LC. Knox and Saleem predicted
an optimum particle size of around
2 µm in the late 1960s and early
1970s.
High pressure pumps can now
maintain up to 1,000 bar of pressure
and new chemistries have been developed to produce small, robust, bonded and porous silica particles that can
withstand the intended pressures
from faster flow rates. Together with
advances in detector architecture and
low dispersion hardware systems,
these advances have made possible
the routine use of sub-2 µm particle
size columns.
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he ‘new’ technology of ultrahigh performance liquid chromatography (UPLC - or sometimes UHPLC, depending on the
instrument manufacturer) allows for
faster and smarter sample analysis,
manifesting in higher throughput with
increased resolution and sensitivity of
detection. We have used it in our own
laboratories as a super-fast scanning
and development tool, aiding conventional HPLC and preparative chromatography, or in its own right as a
highly discriminating LC separation
system.
This article will compare UPLC and
conventional HPLC in case study
examples of the analysis of manufactured peptide therapies. It will discuss
the opportunities to design better
conventional chromatographic applications for stability-indicating assays
and outline opportunities to scan
quickly for interferences in manufactured products and related substances, providing a predictive tool to
enhance the purity of chromatographically prepared substances in largescale biopharmaceutical manufacture.
With the continued trend towards
the production of biopharmaceutical
products and the interest in the therapeutic advantages biologics can
offer, the performance goals and
consequent requirements of associated analysis is now greater than ever.
The separation scientist is increasingly expected to produce robust and
highly selective assays dealing with
complex combinations of chemical
entities, actives, degradants and
excipients, while also ensuring that
the sensitivity and reduced analysis
times of the assay meet the sample
turnover or manufacturing production demands of the industry.
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Figure 2 - Chromatographic separation of therapeutic peptides & impurity
profile of peak 1 using HPLC
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Separation implications
What does all this theory mean for the
separation scientist? The main upshot
is that, if the columns are better
packed with small porous particles
having narrow size distribution and
<2 µm in diameter or using slightly
larger particles with fused solid cores
with a porous shell of a depth of 0.5

Case study
An example of HPLC and UPLC performance can be demonstrated using
a recent case study. One of our
clients, Circassia, is developing a T-cell
vaccine containing seven peptides.
Our mission was to provide a stabilityindicating HPLC assay that could
qualitatively monitor the actives, related impurities, and degradants and
selectively quantify these.
Stability studies generated using
existing HPLC methodology had
identified that the key degradants
could not all be resolved by a single
method, despite varying eluent,
buffers and pH and using columns
with a variety of stationary phases.
The client was consequently using
two orthogonal HPLC methods to
achieve all the necessary resolution.
Recognising the potential benefits
of a single method, an approach was
taken to develop a novel single
method using UPLC. The method
developed using UPLC, described in
the case study, was able to resolve all
key impurities whilst providing other
key advantages.
Figures 2 and 3 show the chromatographic separation achieved
using HPLC and UPLC, using a
Waters Alliance HPLC and a Waters
Acquity UPLC respectively, both
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µm, then solute dispersion will be
greatly reduced in the HPLC or UPLC
column, because the dispersive contributions caused by eddy diffusion and
resistance to mass transfer will be
reduced.
Small completely or partially
porous particles have less volume of
‘stagnant’ mobile phase inside them.
Since the contribution of mass transfer has been improved, the same
plate efficiency can be achieved with
smaller particle columns using faster
linear velocities of mobile phase.
Hence, higher sample analysis
throughput can be achieved with no
loss to resolution, which is directly
proportional to √N, the number of
theoretical plates in the column.
When dealing with larger molecules as solutes, which is generally the
case for biologics, the resistance of
mass transfer of the solute is directly
proportional to the molecular size.
Therefore one can see the validity in
using small diameter particle columns
for the separation of these compounds. The separation scientist must
endeavour to keep the resistance to
mass transfer of the solute between
phases as low as possible.
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taken by solute molecules as they
journey around stationary phase particles (eddy diffusion) and it can be
seen as a measure of column packing efficiency. The poorer the packing of the stationary phase particles
in the column, the greater will be the
dispersion of solute and the broader
the peaks in the chromatographic
separation.
The B term takes into account the
longitudinal diffusion or concentration
dispersion of the solute, while the C
term estimates the various mass transport interactions between the stationary phase and mobile phase, including the diffusion of solutes from static
or stagnant regions of mobile phase
trapped within the particle pores and
eventually diffused into the eluent
stream.
A combination of these interactions is often referred to as the
resistance to mass transfer of the
solute from the mobile phase to the
stationary phase and vice-versa. The
compressibility of the mobile phase
in LC is so negligible that it can be
discounted.
Thus, for a given pressure, the linear velocity in HPLC will be constant
throughout the column, unlike in GC,
and the Knox equation gives the correct form of relationship between h
and v. It also predicts that there will be
an optimum velocity for each solute,
taking into consideration the contributions of A, B and C that will define a
minimum value for h and hence a
maximum efficiency for the column.
The particle size of the stationary
phase and packing influence the contributions of A and C and contribute
more to the separation efficiency or
resolution capability of the column,
provided that the mobile phase has a
linear velocity greater than a minimum value when longitudinal diffusion ceases to make a measurable
contribution to the overall dispersion
of the solute. Using conventional
HPLC flow rates, only the contributions of A and C are important,
because the contribution of solute dispersion from longitudinal diffusion
becomes negligible.

0.020
0.010
0.000
10.0

12.0

14.0

16.0

Minutes

Figure 3 - Chromatographic separation of therapeutic peptides & impurity
profile of peak 1 using UPLC

with UV detection. Both mobile eluents contained trifluoroacetic acid
with a trifluoroacetic acid/acetonitrile
gradient on a C18 150 mm x 4.6
mm, 5 µm column in the former
case and a C18 100 mm x 2.0 mm,
2.5 µm column in the latter.
Clearly UPLC gave far superior
results. The UPLC method was
designed to provide the same relative
major peak profile but benefits from a
tenfold gain in sensitivity, having
injected ten times less solute mixture
onto the system. Only 20% of the eluent volume used to elute from the
HPLC system was required and the
analysis was performed in less than
half the time.
The noticeable TFA ‘ripple’ effect
seen on the baseline of the HPLC
system was hardly apparent using
UPLC. The signal to noise ratio (s/n)
of peak 1 was estimated to be 1,400
while the corresponding s/n ratio
using conventional HPLC was estimated to be 165.
The resolution obtained due to the
increased plate efficiency of the smaller particle column used in the UPLC
system allowed the discrimination of
more impurities and the importance
of these chemical entities is currently
under investigation.

Conclusion
This demonstrates some of the theoretical benefits of UPLC. The UPLC
approach makes use of the new
technological advances made in
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small particle manufacture or by just
using the power the pumping system can offer in the ability to use
multiple conventional columns in
series to obtain better resolution in
reasonable times - provided, of
course, that the columns can withstand the pressure gradients.
UPLC systems can still be used
with conventional 2.5+ µm particlesize columns and at conventional
flow rates. However, the separation
scientist will benefit from the lower
dispersive architecture of the system.
The transfer of conventional
HPLC methods to UPLC is simple
and the instrument parameters are
easily calculated. UPLC truly provides the separations scientist or
analyst with the ability to interrogate
methods and procedures more thoroughly by providing qualitatively
and quantitatively better and more
reproducible data.
For more information, please
contact:
Carol Smith
Gen-Probe Life Sciences Ltd
Heron House
Oaks Business Park
Crewe Road
Wythenshawe
Manchester M23 9HZ
UK
Tel: +44 161 946 2220
E-mail: carol.smith@
gen-probe.com
Website: www.gen-probe.com
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Smooth operators
What will the leading suppliers of silicones be showing at In-Cosmetics this year? We spoke with
Dow Corning, Momentive Perfomance Materials and Wacker Chemie

I

n-Cosmetics is often a showcase for
new products going into the personal care sector and this year in
Paris should be no exception. One of
the strongest growing areas of demand
in material terms is silicones. All of the
major suppliers will be present at the
show this year, notably Dow Corning,
Wacker Chemie and Momentive
Performance Materials.
Despite the obvious trend in the
cosmetics industry towards all things
‘natural’ and ‘organic’ - whatever one
understands by these words - there is
continued strong growth in silicone
consumption in this area, be it emulsions, fluids, gels or silicone hybrids,
as all three companies agree. There
are various reasons for this.
Because of their biocompatibility,
silicones are often used in personal
care applications. Indeed, the ‘natural’
trend greatly favours them because it
requires the increased use of products
that help make ‘naturals’ easier to formulate. Particularly in skin care products, nothing else can give the same
feel as silicones.
“We are increasingly seeing customers use silicones to enhance the
feel of natural products,” says Beatriz
Blanco, global marketing director for
silicone fluids at Momentive. “Very
few companies are going 100% natural, because it is hard to formulate
such products. In particular, natural
products are not very good when it
comes to conditioning hair.”
Another driver is technology development. As Patrik Fransehn, head of

Photo: Wacker Chemie AG

Wacker-Belsil RG 90 boosts a
lipstick’s transfer resistance

the Performance Solutions business
team at Wacker Silicones, an operating division of Wacker Chemie, points
out, most silicones for the personal
care market used to be unfunctionalised fluids but this is no longer true.
“In time, as the requirements
placed on them grew, these were
replaced by increasingly functionalised and sophisticated products with
new and useful effects, such as fluids,
emulsions and waxes,” he says.
“Silicones can also be modified with
many different functional groups, providing them with a variety of different
macroscopic properties.”
This
enhanced
functionality
opened the door to a growing number of applications that is continuously expanding, he observes. Silicones
are now used in sunscreens, skin
creams, hair care products including
hair sprays, wet-look lipsticks for
glossy lips and other colour cosmetics.
Volker Oehl, European marketing
leader for the Life Sciences business of
Dow Corning, also points to the megatrend of anti-ageing in driving consumption of the kind of products that
typically use silicones. People increasingly do not accept the inevitability of
looking old as they grow older.
“Consumers want sustainable and
organic products, but they don’t want
to lose the nice feel silicones give,” he
says. “Silicones are unique in their
ability to give a short-term anti-ageing
effect, for instance that given by elastomers on wrinkled skin. Similarly,
they can help with wet or dry combing and give hair protection when
blow drying or in harsh conditions.”
Another important trend, Oehl and
Fransehn both note, is the growing

Oehl - Feel of silicone unique

use of modern personal care products
of all kinds in emerging markets. This
most obviously refers to the so-called
BRIC nations, of course, but also to
Central and Eastern Europe, Turkey,
Latin America and Asia in general.
Countries near Western Europe, in
Oehl’s view are broadly following the
West European trend, albeit a few
years behind, in looking for affordable, cost-effective products with good
environmental credentials. For reasons like this, Dow Corning has
recently set up offices in Moscow,
Istanbul and Warsaw.
Another interesting trend in recent
years, adds Oehl, is the growth that
smaller companies working with traditional - often herbal and botanical raw materials are enjoying in just
about every part of the personal care
market. Dow Corning is working
directly with many such companies
on formulation development.
“Our customers want to develop
products with special properties,”
agrees Fransehn. “Given the functionality consumers expect from personal
care products nowadays - softness,
film-forming and adhesive properties, water repellency, high
performance and convenient
handling, to name a few - there
is, in many cases, no option to
silicones”
Oehl comments that
2009 was “not bad
at all” for silicones
in general and
very good in personal care. The
company has a
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dedicated commercial and technical
team working on product development
in the field, which is one of six main
markets for it, alongside construction,
automotive, solar, electronics and life
sciences, but it is one of the biggest.
As with any firm in the first two
fields, there was no escaping the
impact of the downturn, but the strong
personal care and food markets helped
to cushion the blow, he adds, plus the
market rebounded well in 2H 2009
after a weak 1H. Blanco also mentions
textiles and urethanes as strong markets for Momentive last year.
Oehl remarks that In-Cosmetics is
“always a good place to launch new
products” and this year will see the
introduction of a series of new products
for use on their own or in combination
for hair care. All will be under the Dow
Corning brand, rather than the separate
Xiameter brand that refers to larger volume applications in which little or no
technical service is required and ordering can be managed online.
New this year will be the Dow
Corning EL-8050 ID and 8051-IN silicone organic elastomer blends. These
are designed to go beyond the traditional function of silicone elastomers in
that they are not just dispersed in their
organic carriers but are cross-linked
with a polar organic functionality that is
therefore an intrinsic part of them
rather than just a surface phenomenon.
The company claims that these
blends give formulators more flexibility, achieve compatibility with a wide
range of organic ingredients and create
clear formulations with organic components, while also enhancing their aesthetic appeal. They are particularly
aimed at natural oils and butters.
Also being highlighted is Dow
Corning SW-8005 C30 Resin Wax, a
newly patented silicone resin wax
designed to improve on previous formulations and give better texture,
colour, intensity, gloss and coverage,
improved transfer resistance, good
compatibility with fragrances and
organic materials, wash-off resistance
and ease of formulation in colour cosmetics of all kinds.
Finally, Dow Corning will also be
showcasing Dow Corning FZ-3196, a
caprylyl branched trisiloxane with three
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silicon atoms, of which dimethicone is
the shortest, with an octyl group
attached to the middle one. This moderately volatile alkyl methyl siloxane
fluid can act as a dispersing medium
for a wide variety of skin and hair care
products, colour cosmetics and sun
protection products.
Dow Corning FZ-3196 is said to
combine compatibility with ease of handling and deliver such benefits as a light
and silky feel and improved spreadability. As such, it is designed to enhance
the aesthetics of vegetable oils, combatting the tacky, greasy feel and the
residues they can leave behind.
Momentive, says Blanco, always
uses In-Cosmetics as a venue to
showcase its newest innovations. This
year, the company is focusing on the
two broad areas of skin care and hair
care, continuing the strategy it is has
followed for the past four to five years
of focusing on differentiated products
that give unique properties.
The Momentive portfolio, she adds,
is fairly well balanced between hair
and skin care, including colour cosmetics within the latter. Some of its
products can also create some very
neat effects in sunscreens; the problem in this market is that, although
people are increasingly aware of the
need to use sunscreens to protect
them from UV rays, they are not particularly loyal to brands and the downward pressure on price is remorseless.
Silsoft AX conditioning agent, of
which few details are yet available, will
extend the company’s trademarked
range of hair care products. “We are
launching this in response to the growing trend towards smoother hair,”
Blanco says. “It has shown the ability to
deliver very smooth hair in addition to
shine and a bit of comb-resistance. The
product is especially good for use in
leave-on products.”
Another new product that is due
for commercial launch immediately
before In-Cosmetics will be Silsoft
200-EF silicone, an amino emulsion
with differentiated benefits. The ‘EF’
stands for ‘ethylene oxide-free’, which
Momentive sees as a real competitive
advantage. Most emulsions still contain ethylene oxide groups but many
customers, especially in Europe, no
longer wish to work with products
containing it.
Topearl AQ microspheres is another
new Momentive product based on proprietary technology that creates very
small spheres with different particle
sizes to give a soft feel and outstanding
lubricity. In this product, the surface has

Dow Corning SW-8005 C30 could find uses in colour cosmetics

been modified with a cationic polymer
to make it hydrophobic and thus able
to be incorporated into the water phase
of a formulation, making it particularly
interesting for the Asian market.
Finally Velvesil 034 gel is a line
extension for the current range of hair
care gel products. This, Blanco
explains, is based on a silicone gel
network that gives it “outstanding skin
feel and enhanced spreadability”.
Because of these attributes, it can also
be used in colour cosmetics and sunscreens
Wacker, meanwhile, has no specific
products to launch but will present its
whole silicone portfolio for the cosmetic industry, focusing on the effects
which can be achieved by applying
them. In particular, says Fransehn, it
will showcase Wacker-Belsil P101 and
Wacker-Belsil RG 90.
The former builds on Wacker’s
recent milestone in silicone chemistry
in introducing silicone hybrids that consist of two building blocks, an inorganic silicone and an organic vinyl acetate.
This combines the positive properties
of two completely different chemical
ingredients, enabling it to offer completely new kinds of products.
Wacker-Belsil P101, it is claimed,
allows the formulation of hairsprays
with good flexibility, high curl retention, short drying times and outstanding softness. It is non-hygroscopic, so,
unlike conventional organic hairstyling polymers, it is ideal for formulating hairsprays with a high water
content while avoiding any sticky film.
“Thus, the product can be used to
make aerosol and pump sprays.
Formulations with Wacker-Belsil P 101
produce a fine spray that provides
optimum distribution on the hair.
Despite the high water content, such
formulations dry faster than hairsprays
based on organic polymers,”
Fransehn says.

Wacker-Belsil RG 90, meanwhile, is
a silicone elastomer gel that can be
added to various different cosmetic
formulations, acting as a binder in
powders and as a film-forming additive in creams and sticks. The silicone
polymer used in it forms a coherent
and water-repellent elastic film that
adheres readily to the skin but does
not feel tacky.
Due to the gel’s ready film-forming
and adhesive properties, lipsticks,
mascara and foundation keep their
decorative effect for a long time; it
also increases or enhances water and
transfer resistance, the company says.
Applications include kiss-proof lipsticks, sunscreens and other skin protection and skin care preparations.
The gel stabilises the film that forms
after the cosmetic’s application, thereby improving its water resistance.
All three companies are continuing
to expand not just their capabilities
but their capacities, with personal care
among the key driver. Wacker and
Dow Corning are currently building
an integrated manufacturing site in
Zhangjiagang, China. This will make
siloxane and pyrogenic silica intermediates for finished silicone products as
a joint venture, though downstream
facilities will be run separately and the
two will continue to compete in the
regional silicones market.
Momentive, meanwhile, is in the
process of opening new plants in
China and India, both of which will
serve the global personal care markets. Despite the many cultural factors
that make globalising a two-edged
sword in this sector, Blanco says that
one of the company’s strengths is to
have globalised at every level, including production, R&D and marketing.
“We are also globalising our commodity products,” she adds, having
recently launched Element 14, a globally standardised product whose
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trademark name refers to silicon’s
place on the Periodic Table. This is not
a channel to market like Xiameter but
a way of offering customers the assurance of buying to the same specifications and quality standards all over
the world.
All three companies are confident,
as Fransehn puts it, that “there is still
lots of innovative potential in silicone
chemistry”. Hybrids have been the
single most important advance at
Wacker itself in recent years.
Blanco, meanwhile, sees strong
potential for the increased use of silicones in the water phase. To date,
most applications have been in the oil
phase, such as esters in sunscreens,
but this market has become increasingly crowded. The next step, she
believes, should be to look at ways of
enhancing the sensory feel of the
water phase. The Tospearl AQ line of
microspheres is an important step in
this direction.
Oehl adds that, although 2009 was
a difficult year, Dow Corning came
through well and sees good prospects
for the next few years. “We will keep
on innovating and talking with customers to see what they are asking for
in general before introducing new
products to the market,” he says.
Adds Fransehn: “For silicones, it is
hard to identify a niche which lacks
growth perspectives. To us, all segments are promising, simply because
of the versatility, the widespread use
and the innovative potential of our silicones. And of course we are committed to grow in all segments.”
For more information, please
contact:
Dow Corning
Volker Oehl
Tel: + 49 611 237 309
Email: volker.oehl@
dowcorning.com
Website: www.dowcorning.com/
personalcare
Momentive Performance
Materials
Nancy Pitts
Tel: +1 203 801 0836
E-mail: nancy.pitts@
momentive.com
Website: www.momentive.com
Wacker Chemie
Patrik Fransehn
Tel: +49 8962 7901
E-mail: patrik.fransehn@
wacker.com
Website: www.wacker.com
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Twenty years of beauty
In-Cosmetics returns to Paris next month as it enters a third decade. SCM takes a look ahead

F

irst launched in 1990 in
Birmingham with 60 exhibitors
and 900 visitors, In-Cosmetics
has risen to become the largest global business platform for the personal
care industry, bringing together many
cosmetics suppliers, R&D, production
and marketing specialists. Since the
demise of Personal Care Ingredients
Europe, its dominance in this market
is unassailable.
In-Cosmetics 2009 in Munich saw
525 exhibitors and more than 4,500
visitors, despite the recession. The
20th anniversary event returns to one
of its regular venues, the Porte de
Versailles in Paris, on 13-15 April and
the organiser, Reed Exhibitions,
expect this year to be as busy. There
are also more side events alongside
the exhibition than ever before.
Among the exhibitors from some
35 countries will be many giants of
the speciality chemicals sector, such
as BASF, Lanxess, Dow Chemical,
Clariant, Rhodia Novecare, DuPont,
Evonik, Lonza, Dow Corning, ISP,
Croda and Cognis, together with
many more specialised suppliers, distributors and ingredients suppliers
from different fields. To see the full
list of exhibitors and their products
and services, go to www.in-cosmetics.com/exhibitors.
Among the side events likely to be
of most interest to visitors from the
chemicals industry are the two
Regulatory Seminars. These are
designed for visitors with technical
knowledge who are involved in R&D
and regulations. Each is based
around a discussion between a panel
of experts.
The first, ‘The New European
Regulation on Cosmetic Products’,
takes place on Wednesday 14 April
from 09:15 to 13:15. Dr Annelie
Struessman of Conusbat, Dr Werner
Schuh of Henkel and Dr Chris
Newsome
of
the
European
Federation for Cosmetic Ingredients
will cover such topics as the impact
of the new Regulation on product
safety assessment and product information files, updated definitions and
responsibilities and the replacement
of animal testing.
The second, ‘Asian Cosmetics
Regulations’, is presented by Dr. Alain

Khaiat of Seers Consulting, who is
also vice-president of the ASEAN
Cosmetic Association, with Le Chau
Giang of J&J Asia Pacific and Roger
Montigny of L’Oréal. It will run from
14.30 to 18.00, also on 14 April.
This session will look at cosmetic
regulations in the major Asian markets, notably the ASEAN Cosmetic
Directive, new regulation requirements in China and recent developments in Korea, Japan and India. It will
also examine how a product could be
positioned as a cosmetic, an active
cosmetic, a quasi-drug or a functional
cosmetic depending on the country
and the claims made.
Also of interest should be the
Scientific Workshops, in which
industry experts look at some of the
current issues influencing the industry.
On 13 April, from 09.30 to 13.00,
Judi Beerling of Organic Monitor will
look at ‘Preservatives in Cosmetics:
The Alternatives to Parabens’, covering the controversy surrounding
parabens, their effectiveness and the
rise in natural alternatives.
On the same afternoon, from
14.00 to 17.30, Professor Gerd Kutz of
the University of Applied Sciences
HS-Ostwestfalen-Lippe will focus on
‘Formulating for Efficacy’. He will
examine how to formulate optimal
delivery systems and micro-emulsions, how to choose the best emulsifiers and how to substitute silicones
and preservatives with naturally
derived raw materials.

Judi Beerling returns on 15 April
from 09.30 to 13.00 to discuss
‘Formulating Ethical Cosmetics: How
to Get the Fairtrade Mark’ This workshop will look at the potential of the
fair trade cosmetics market, investigating what makes a product fairtrade,
the major formulation and technical
issues when using fairtrade ingredients and how these can be overcome.
France is one of the heartlands of
the cosmetics industry, having
Europe’s largest number of product
manufacturers in everything from natural and organic to high-performance
cosmetics. Reflecting this, there will be
two locally-based pavilions: Cosmetic
Valley pavilion will feature more than
30 French companies and Bretagne
International will have another ten
from the Brittany region.
And, because Paris is the fashion
capital of the world, this year’s InFocus area, in which future trends
affecting the industry are discussed,
takes as its theme “the science of
beauty through the prism of fashion”.
This will highlight how the two are
converging, for instance in the similar
sensorial effects of certain beauty
products and high fashion items.
“Breakthrough technologies, novel
formulations and creative ideas will be
displayed in dedicated areas, whilst
samples of new colours, hair styles
and textiles will also be available,”
Reed says. Among those signed up to
this are some of the major players in
synthetic chemicals, notably Arch
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Personal Care Products, BASF, Croda,
Dow Corning and Merck KGaA.
Another recurrent feature at InCosmetics is the Innovation Zone,
showcasing the latest ingredients by
exhibitors and beauty products as
selected by Mintel. Air Products,
Clariant and Rhodia are among those
exhibiting there.
The zone’s finished product section
is divided into three themes. Fountain
of Youth focuses on next-generation
anti-ageing technology especially for
middle-aged people, while Beauty
Garden highlights actives derived
from herbs, fruits and vegetables and
Instant Beauty focuses on those offering convenience and speed
Within the Innovation Zone, Mintel
will be holding free half-hour consultancy sessions and interactive demonstrations each day at 11.00 and again
at 16.00. Among these will be the
Beauty Food session on the newest
nutricosmetics and beauty food and
beverage from around the globe and
Cosmetic Sparks on the most important new products.
Also free to attend and perennial
events at In-Cosmetics are the
Innovation Seminar sessions. These
run in parallel and all 44 have been
booked. In these, the exhibitors present their latest ingredients and formulation techniques and the subjects are
extremely varied. Full details are available on the website.
Finally, the Marketing Trends
Presentations will seek to offer
insights into important issues in the
industry. Among the key presentations are Organic Monitor Monitor on
‘Corporate Social Responsibility &
Sustainability Initiatives’ and Lush on
‘Cosmetics, Ingredients & Ethics’.
For more information, please
contact:
Cathy Laporte
Marketing Manager
In-Cosmetics
Reed Exhibitions Ltd.
Gateway House
28 The Quadrant
Richmond, TW9 1DN
UK
Tel: +44 20 8910 7976
E-mail: cathy.laporte@
reedexpo.co.uk
Website: www.in-cosmetics.com
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In the driving seat
Riku Rinta-Jouppi of REACHLaw looks at the issues in taking on REACH as a lead registrant

I

n REACH, the Lead Registrant (LR) ‘holds the keys to the
kingdom’. No registration is possible without one. And successful lead registration is ultimately the key to keeping substances available on the European market.
However, the LR takes on substantial legal and technical
responsibilities by accepting the role. These span from the timely execution of a joint registration to managing compliance after
registration when the authorities demand further data. A wellplanned process and often the help of an external service
provider can see LRs through the critical path to registration
and beyond.
As of 20 January 2010, only 2,261 lead registrants had
informed the European Chemicals Agency (ECHA) of their nomination and substance information exchange forum (SIEFs) formation. SIEFs are the formal mechanism defined in the REACH
regulation for information exchange on any given substance.
The ECHA had been expecting at least 9,000 joint submissions, notably those of High Production Volume (HPV) chemicals and those defined as carcinogenic, mutagenic or reprotoxic (CMR) for the 2010 deadline. The recommendation had been
to submit joint registration dossiers to the ECHA by September
2010 at the latest for the individual registrants to be able to follow suit before the 30 November 2010 deadline.
Many companies are simply waiting for major manufacturers
to take the lead in their pre-SIEF, a loose body which automatically includes any companies that have pre-registered a particular substance. However, these key players are often hesitating
to do so, due to the financial and legal uncertainties as well as
the organisational challenges associated with the LR role.
A pre-SIEF is simply a contact list of companies that have
expressed interest in a substance by pre-registering it; it does
nothing on its own. Moreover the ECHA has no mandate to
interfere, even if it knows that a particular joint registration will

not be completed in time. Therefore, it is up to the company/ies
with the greatest industrial interest in the substance to decide
how best to organise and carry out the registration work.
In most cases, the first step is to nominate a LR to take
responsibility for taking the process forward and take the legal
responsibility for submitting the joint dossier. The co-operation
between companies committed to registration should always be
based on a written SIEF, a co-operation agreement, a consortium agreement or a combination of them to formalise the rules
of co-operation.
After agreement on substance sameness, all the pre-registrants have become members of the same substance SIEF.
Each SIEF must nominate a LR to submit the information. Once
the LR dossier has been submitted, the other members of the
joint submission may submit individual registrations according
to their individual deadlines.
As described in Table 1 and Figures 1-4, the LR registration
process as a whole requires a lot of legal and scientific expertise and an understanding of the underlying chemical business.

The Lead Registrant process

Table 1 - Practical tasks a Lead Registrant

LR Nomination
SIEF consultation on nomination as LR
SIEF operations
Agreement of substance ID
Agreement on SIEF rules via SIEF agreement
Liabilities & contractual arrangements
Decision on the scope of JS (e.g. CSR as part of the JS)
Definitions & timing for all actions
Centralisation of data sharing with data owners
Setting up a system for invoicing & payment
Establishment of data availability
Agreement on classification & labelling (C&L)
SIEF communication
Keeping SIEF members regularly informed
Keeping open communication with SIEF & the SIEF distribution list updated
Preparation of the Joint submission for Registration dossier
Creating a joint submission in REACH-IT
Ensuring that registration dossier passes the completeness check
Setting up internal systems in order to ensure that the registration fees are paid by the
deadline defined by the ECHA

The first step in the LR process is to analyse the role and nomination of the LR for the same substance for each SIEF (Figure
1). At this stage, it might be necessary to consult a lawyer in
order to ensure that the agreement and all joint registration
activities are been executed in a way to comply with EU competition law and to meet the standard of being fair, transparent
and non-discriminatory.
The major activities in the lead registration process, are related to generation of the joint registration dossier which includes
the data collection and evaluation, as well as hazard and exposure assessment and risk characterisation of the registration
substance when needed according to the REACH regulation
(Figure 2).
In the practical lead registration work, physicochemical, ecotoxicological and toxicological knowledge are essential to fulfill
the REACH requirements. Therefore, it is usually more costeffective and reasonable for companies acting as LRs to use
external assistance for the work instead of recruiting a separate
project organisation for the task.
As described in Figure 3, the data gap evaluation requires an
understanding of whether the study reports and literature are
valid for registration purposes, and what information is missing.
Expert judgment is also required if non-test methods (Figure 4)
are used instead of laboratory testing.
REACH Technical Guidance Document Chapter R.6 states
that: “The obligation to carry out vertebrate testing only as a last
resort and to consider all other options before performing (or
requiring) testing is laid down in REACH Article 25. This
includes the need to gather all existing information on physicochemical, toxicological and ecotoxicological properties of a substance, including information generated by (Q)SARs and chemical grouping methods.”

Influence of CLP
REACH is said to be arguably the most challenging piece of
chemicals legislation worldwide. However, EU Regulation (EC)
No. 1272/2008 on the Classification, Labelling & Packaging
(CLP) of Substances & Mixtures, which implements the UN’s

Post registration
Follow-up of the examination of testing proposal by the ECHA
Keeping the joint submission updated
Source - CEFIC
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1. Analyse role of lead registrant
Pre-SIEF
study

Pre-consortium study

Legal
issues

Cost
study

2. Solve co-operation & cost sharing issues
Land registrant
nomination

Scope of joint
registration

Consotium
agreement

great extent whether or not the individual registrants can continue to supply the substance to the European market after the
registration deadline.
The purpose of joint registration agreements is to agree in
writing how to execute the work needed for the joint registration of a substance. The scope of co-operation may vary,
because potential registrants can choose to prepare certain
parts of the registration either together or separately.
It is also good to keep in mind that in a typical pre-SIEF only
about 10% of the companies are actually committed to registering the substance. For successful co-operation it is important
to understand:
The number of committed registrants out of all the pre-SIEF
members
The relative market position of the main committed registrants (though without breaching competition law)
The concentration of ownership of existing data
The common interests and willingness among the committed
registrants to co-operate
Considering these four factors together will give the prospective LR a good idea of the possible scope of co-operation and
help in choosing the right instrument to fit the desired level.

•

SIEF
agreements

•
•
•

Globally Harmonised System (GHS) of classification and
labelling of chemicals (UN GHS), could well turn out to be one
of the most underestimated EU laws.
The deadlines set by the CLP are 1 December 2010 for the
classification, labelling and packaging of hazardous substances
placed on the European Economic Area (EEA) market and 3
January 2011 for the notification of certain groups of substances
to the classification and labelling inventory established and
maintained by ECHA.
The LR in a SIEF will need to take into account CLP for his
joint registration. CLP classification and labelling of the substance should already be included in 2010 registrations, after it
has been agreed in the SIEF, otherwise a charged update of the
registration dossier could be due immediately.
The CLP is also likely to push later registrants (those with
deadlines in 2013 or 2018) to register in 2010, including CLP
classification and labelling, in order to fulfill their individual CLP
notification obligation.
Manufacturers and importers not participating in joint registration submissions 2010 have to notify the classification and
labelling of substances subject to (later) REACH registration and
hazardous substances regardless of tonnage they place on the
market on or after 1 December 2010, either on their own or in
a mixture above specified concentration limits.
To this end, they may approach the lead registrant for their
substance to obtain classification and labelling information. The
LR should consider this potentially increased workload. He may
also have a role in organising joint notifications as a group for
non-2010 registrants.

Figure 1 - (above)
Administrative actions
related to a LR registration
process
Figure 2 - (below) Activities
related to the more
scientific part of the LR
registrant process

Choosing the right instrument:
The lightest form of co-operation is a SIEF agreement-based
co-operation. In practice this means that, if there is just one
dominant manufacturer in possession of key studies and funds
to start and prepare the joint dossier on its own, this company
completes the registration work alone with the help of a project
manager from a company like REACHLaw.
The SIEF agreement is offered to SIEF members to define
the terms on which the other potential registrants can gain a
licence to refer to the joint dossier without actual ownership of

3. Collect/generate joint registration information
Gather &
evaluate
existing data

Consider
data needs

Identify
total data
gap

Close data gap
using tests &
non-test methods

4. Conduct Chemical Safety Assessment
Hazard
assessment

Exposure
assessment

Risk
characterisation

Joint registration agreements
The key to REACH joint registration is the one substance one
registration (OSOR) requirement. OSOR stipulates that for
each substance there is to be just one joint registration (joint
dossier) submitted by one company - the LR - on behalf of all
of the registrants.
When the joint dossier has been submitted, the other registrants can then register by submitting their company-specific information (individual dossiers) making reference to the
joint dossier. Registration is not possible without referencing
the joint dossier, although it is possible to choose to opt out
of some parts.
In practical terms, therefore, the OSOR requirement forces
manufacturers and importers of the same substance to select
one among them as the LR. The LR then needs to proceed to
co-operate with the other companies in sharing information and
costs. The success or failure of the co-operation determines to a

5. Document & submit Joint Registration Dossier to ECHA
Joint registration
dossier

Chemical
safety report

eSDS

6. Enable other SIEF members to refer to joint dossier & submit
their own

7. Comply with ECHA decisions under dossier evaluation
scheme
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Study reports from SIEF

The major benefit of this kind of consortium agreement is
that the manufacturers are able to join forces to get the registration work done in an orderly fashion and share the costs
between members within a large group of registrants.
Regardless of the type of joint registration agreement, the
agreement and all joint registration activities must be executed
in a way to comply with EU competition law and to meet the
standard of being fair, transparent and non-discriminatory. The
agreements are drafted to be as clear and concise and to the
point as possible, covering the key points in a limited number
of operative clauses to avoid protracted negotiations over contractual complexities.

Literature search

Organising existing data

Evaluation of compliance

Data requirement waiving possibilities

Summary
Most commonly, a simple co-operation agreement is recommended if there is a relatively small group of committed registrants who are determined to form a leadership team to
contribute actively to the work and to share costs from the
beginning.
A relatively high number of registrants with a low level of
input to the joint registration can be covered effectively by
means of a SIEF agreement-based co-operation, if there is a single dominant manufacturer ready to take sole legal and financial responsibility for completing joint registration with the practical work being executed by an external service provider.
A formal consortium agreement is needed if the number
of registrants wishing to participate actively in the process is
high or if several substances are to be registered as a substance group. Time is of the essence, regardless of the choice
of instrument. The first registration deadline for the submission of the joint dossier is now only months away.

Data gap identification

Testing requirements

Testing requirements

Testing requirements

data (a Letter of Access) by paying a fee to the lead registrant
at the end of the project when they are about to register.
The major benefits of SIEF agreement-based co-operations
are that the company with the greatest industrial interest and the
best available resources can complete the technical work practically alone without spending resources on working in a group
and consulting with other registrants. Of course, competition law
needs to be taken into consideration and SIEF members need
to be informed of the progress of the work periodically.
A co-operation agreement is often the simplest way of
organising joint registration when there is a relatively small
group of key registrants. These firms are invited to agree on the
terms of co-operation and to share costs all the way from the
beginning to the end of the project, under the leadership of the
LR. Again, most of necessary work can be done with the help
on an external project manager.
In this case, the co-operation can be managed quite flexibly
on the basis of the co-operation agreement without the need to
create the complex decision-making structures that are usually
needed when the number of participants is high. The key characteristics for LR-driven co-operation are that:
The co-operation covers only one or a few substances
The lead registrant manufacturer takes most of the responsibility for the work
The project team will be assembled by the LR
There is only a very light project organisation
The major benefits of this kind of agreement are that the
costs can be reduced, the LR can be sure that the costs will be
shared on the basis of the co-operation agreement and there is
a lower risk of disputes between the major manufacturers during the registration process.
A consortium agreement for a large group of registrants, by contrast, creates a formalised legal structure, within which a multitude of companies can participate in a joint
registration. The consortium, which might be run by the
REACHLaw secretariat, can undertake the technical and
administrative tasks necessary to produce the joint registration
dossier for the members.
It is always possible to expand the scope later if the members
of the consortium find it necessary but the original scope should
be just the bare essentials so as to minimise the time spent on
negotiating the agreement. The consortium often uses a trustee
to make it easier to manage confidential information which is
needed for the registration.

Figure 3 - Data gap
identification in the LR
registration process

For more information, please contact:
Riku Rinta-Jouppi
Partner & Head of Regulatory Competence
REACHLaw Ltd.
HTC Keilaniemi
Keilaranta 15
FI-02150 Espoo
Finland
Tel +358-44-2856 793
E-mail: riku.rinta-jouppi@reachlaw.fi
Website: www.reachlaw.fi

Figure 4 - Non-testing
methods to consider before
animal testing

•
•
•
•
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Sharing your suites
Using the right data sharing IT system is crucial to successful registration in December, says
Malcolm Pollard of Baytouch

R

EACH places responsibilities on all European manufacturers and importers to identify and manage the
risks that their substances may pose to human health.
The formation of the Substance Information Exchange Forum
(SIEF) is central to the REACH process, allowing SIEF members to share their toxicological data and prevent further animal testing.
The fact that shared studies have value and further
research costs means that the exchange of contracts and the
reconciliation of these costs occur when substance registration is due, the deadline being 1 December 2010. Effective IT
systems are needed to manage this in order to reduce the
significant administrative overhead.
Progressive consortia and SIEFs are now quickly moving
towards successful REACH registration, thanks to new software developments, such as REACHsuite from Baytouch, a

Aluminium REACH consortium
The European Aluminium Association (EAA)
is the European trade organisation for the
aluminium industry, representing the complete production chain for aluminium in
Europe. It has organised the Aluminium
REACH Consortium, which comprises all of
the major producers active on the European
market (in effect, all of the world’s major producers) and a number of smaller speciality
producers.
As the representative of the major producers, the Aluminium REACH Consortium
was determined to take the lead in the registration process. However, the process of
SIEF formation and SIEF communication
presented a major challenge.
After the pre-registration phase for
REACH, according to Eric Nordheim, the
association’s EHS director, the EAA was
faced with the situation of 5,200 pre-registrations for aluminium metal, 2,500 for aluminium oxide and 1,350 for aluminium
hydroxide, a total of over 9,000 SIEF contacts. Many of these are not consortium
members and many are only interested in
the cheapest and most efficient way of being
part of a registration process.
The consortium secretariat looked at different tools for organising the SIEF work and
communication with all the SIEF members. It
selected REACHsuite for this task, considering this to be an efficient tool and with the
potential to develop additional functions as
need, Nordheim says.
The consortium is now using the
REACHsuite SIEF Management tool for all of
its SIEF surveys and communication. It has

also worked with Baytouch to develop a
web-based system for signing up to Letters
of Access for companies who do not want to
join the consortium but do want to be part
of a joint registration.
The Letter of Access means that the company will be part of the joint registration
from the LR, which will contain all the necessary data for the REACH registration and
the GHS classification of aluminium metal,
aluminium oxide and aluminium hydroxide.
The company in this case only has to fill in its
own details, substance information and the
use information, and for the rest of the file
refer to the LR file, which will also include a
joint CSR.
The LR will issue a security token as soon
as his registration file is submitted, and the
other registrants will use this for their own
registration submission. The intention is for
the LR to submit the registration before end
of September 2010.
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supplier of IT systems for REACH consortium and SIEF management. However, others are still grappling with inadequate
software systems.
The path to REACH registration is being made even more
difficult by overloaded IT systems that do not facilitate the
essential communication between SIEF members that would
allow the safety data to be collected and positions clearly
communicated. These problems are exacerbated by the general malaise of the majority of the 2010 substances which are
yet to notify lead registrants (LRs).
The European Chemicals Agency (ECHA) stated in
December 2009 that around 75% of the estimated 9,000
substances that have to be registered by the December 2010
deadline had yet to nominate a LR. SIEFs can still form and
begin operating immediately, but only by making use of the
right software will they be able to facilitate SIEF operations
quickly and collect safety data for the registration dossier on
each chemical substance in time
Lack of communication between prospective SIEF members has proved to be the major stumbling block in the registration process. As well as inadequate software systems,
companies have also struggled with the complexity of establishing, running and participating in a SIEF - which could
logistically involve communication between hundreds, if not
thousands, of members.
Part of the problem is that REACH software programmes
have had to be revamped. The number of pre-registrations
was hugely underestimated and IT systems designed for
much smaller numbers were unable to cope when the preparations for drawing up registration dossiers started. Software
has also struggled to keep pace with the rapidly evolving
requirements of REACH.
Two significant barriers for SIEF members to start collaborating through online systems are the cost frequently
involved in accessing the IT platform and the often protracted ‘sign-up’. REACHsuite gets round these by barriers by
adopting a different cost model. The consortium or LR picks
up the cost of the IT platform, then redistributes this as a reasonable operational cost when the dossiers or the Letters of
Access are made available to purchase.
In this way, there is no upfront cost for any SIEF member
to access the system, so response rates are much higher than
the industry average for communications and surveys - typically 10-20%, with one consortium regularly reporting a 25%
response rate. REACHsuite also has no sign-up process for
SIEF member access, making it much easier for members to
get involved.
All that said, IT solutions are not the be-all-and-end-all of
substance registration. No matter how good the IT platform,
it will not support poorly designed business processes or
cover for a lack of REACH knowledge and understanding.
This is a major challenge at present, as there are too few
experts around to help facilitate this process.
To address this, Baytouch has developed a network of service provider partners who can provide the support necessary
to expedite registration and who use REACHsuite to support
their processes and methodologies. This is being used in
some major consortia where companies have established
March 2010 Speciality Chemicals Magazine
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Lower olefins and aromatics
The Lower Olefins & Aromatics (LOA) REACH
Consortium is one of the larger consortia preparing
for REACH and its plans to assist their membership
to register those substances that are due in 2010
are well advanced. Formed in 2008 by the
European producers, it has attracted almost all of
the major world manufacturers, growing from a
membership of 16 to 48.
The LOA consortium has used REACHsuite to
manage the data, reporting and workflow requirements demanded by REACH. According to executive project manager Mike Penman, it is on schedule to enable its members to register for all 130
LOA substances in the summer, despite the enormous challenges, both technical and operational,
posed by REACH.
Because the LOA consortium manages many of
the basic building block substances in the industry,
there is huge interest in its work and there are over
37,000 pre-registrants of these substances. These
go to make up the SIEF members, so the amount
of information to be managed is huge - and that is
not only the case for the technical data.
The consortium intends to develop the common
parts of the registration dossiers and make them
available to non-members for a fee. This would
cover the data rights to the information in the
dossier, as well as the effort required to prepare

SIEF Overview
Build list of SIEFs
Super-SIEF look-up categories
Compile member company list
Action tracking & follow-up
facility

them. To be able to buy the Letter of Access, nonmembers will have to agree to terms and conditions defining how the data can be used.
The consortium uses REACHsuite for information on REACH registration including substances
under management, category approached for data
provision, proprietary data use patterns and data
evaluations, but also for communication to the 48
SIEF members and data owners, enabling surveys
to be conducted and data to be collected.
It regards REACHsuite as essential to the logistical process, particularly because of the recent
extension of its capabilities to include the issuing of
contracts and their digital signature and then the
subsequent distribution to those that have paid into
the process.
The data is organised into distinct modules
accessed by the consortium members and service
provider teams, grouped into task forces. The consortium or substance management part consists of:
Substance Management, covering the substance details, registration plan, uses and exposure data, substance action plan, information
requirements and costs
Consortium Members & Service Providers,
which lists all the consortium members and provides the basis for access to the substances, as
not all members are interested in all substances

•
•

Email Tool
Able to email to
all or selected
SIEF members,
and by category

• Supporting Documents, a repository for all documents which can be shared across substances

• Proprietary Data, offering secure storage with
access only by the data holder and the highest
level administrator
Action Tracking, giving common access
throughout the entire system to store project
plans and actions attributed to individuals
monitored in real-time for delivery dates by
the system
Figure 1 shows the functionality of the SIEF
Management Module. This comprises SIEF
Management, with downloaded details of SIEF
members
from
REACH-IT,
and
SIEF
Communications, where communications, both
emails and customised forms, are managed by the
consortium or the LR, along with responses.
Access for those SIEF members that are not the
LR or consortium members is to their own information portal, the SIEF Report Pages. All the documents ever communicated by the consortium relating to the SIEF member are available here, including survey results, position papers, classification
and labelling information, contracts for signing and
so on - everything that a SIEF member should
have access to in order for the consortium workings to be seen to be fair, transparent and non-discriminatory.

•

SIEF Report Pages
Enables SIEF data &
information sharing
via username &
password system
Document release

Forms Tool
Manages
discussions
surveys, etc.
through polling
process to all SIEF
members

Contracts Tool
Standard contracts
to co-registrants
Link to billing

Download centre

IUCLID 5
Letter of access
Terms & conditions
SIGN

Dossiers

Guidance

Excel
Billing information
Purchase order number.
Excel

Approval/Acceptance
billing information
Purchase order number

Joint submission object
Token - XXX-SDF-XXX-XXXXX

Invoicing

Download

€

Consortia & SIEF members

Invoice
purchase order

SIEF member
Payment

ECHA
Figure 1 - SIEF Management Module
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leadership roles in SIEFs and are bearing the major part of
the workload towards registration.
One customer has been Stephanie Barrett, project manager for ICF International Environmental Services in Brussels.
She has used REACHsuite for a sizeable REACH consortium
managing 126 substances, 19 service providers, 37 consortium members and 1,100 SIEF contacts.
For a small number of substances, however, buying
REACHsuite outright may not be the most cost-effective
option, particularly if those managing the SIEF lack the time
to administer it and feed in data. For example, Graham Robb
of Penman Managed Services (PMS) has used it selectively in
the management of SIEFs, in SIEF communications, work
planning and cost sharing management.
The usual model, according to Robb, is such that PMS is
contracted by the lead registrant, but the costs will later be
shared between all active participants. This works much better than trying to get all SIEF members to contribute up-front.
Someone, he adds, needs to bite the bullet but the overall
result is that all can see a plan towards registration and a
means to get there.
Recently Baytouch showcased new technology that meets
legal guidelines enabling contract development, billing and
document and dossier distribution to be done online, which
will allow thousands of SIEF members to sign online and
download all the documents required for their registrations
without the need for lengthy paper-based processes. Other
recent enhancements have included improved taskforce
management facilities extending support for securely managing multiple substances within consortia, IUCLID integration and the secure handling of proprietary data.

For further information,
please contact:
Malcolm Pollard
CEO
Baytouch Ltd.
Ribble Court
1 Mead Way
Padiham
Lancashire
BB12 7NG
UK
Tel: + 44 1282 687000
Email: malcolm.pollard@
baytouch.com
Website:
www.reachsuite.com
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Another REACHsuite customer has been Mike Neal, of
Petkonsept Polymer Consulting, who uses it to manage two
consortia: Epoxy Resins and Polyester Monomers. He says
that he has found it quick, easy and the best way to generate responses from within SIEF. By contrast, working via email
has proved to be very costly from a time point of view and is
also logistically difficult to manage.
At the moment there are only about 9,000 substances
going for a 2010 registration. For the 2013 deadline, that figure could be over 50,000, perhaps with less data available to
assist the registration process. I believe that people will look
at those substances that make it through to 2010 and, hopefully, reflect on the organisation, the service providers and
the software platform used when evaluating the success factors and these will guide them with their 2013 choice of partners and IT platforms.
There is no doubt that REACH has had an impact far
beyond the EU and is now influencing the thinking and
approach to chemical safety in many other emerging international regulations, notably the US, where the Obama
administration is signalling its review of chemical safety legislation. Baytouch already has US-based partners acting as
Only Representatives for US companies importing into the
EU who want experience with REACHsuite to be ready for
when the call comes for similar services and tools.
We are now at an early stage of discussions with partners
about how to repackage our expertise for the Chinese market. There is a growing awareness of REACH in China and
one day a similar regulation may come into being there.
There is no doubt at all that demand for services like this will
continue to grow across the globe.
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REACH supply chain communic
REACH requires manufacturers to learn much more about their materials, says Jean-Grégoire
Manoukian of Atrion International

W

ith REACH, manufacturers and importers are required
to have a thorough knowledge of every substance
used in the manufacture of an article or preparation.
This means that the manufacturer needs to know whether his
upstream suppliers have registered or intend to register any substance subject to REACH used in quantities over 1 tonne/year. If
they have not, then the manufacturer will have to register the
substance in order to continue using it.
Manufacturers also need to communicate with downstream
users to understand how their products are used and provide
appropriate safety information. The key to complying with
REACH, therefore, is effective communication between
upstream suppliers and downstream users to pass information
on chemical hazards and risks up and down the supply chain
(Figure 1).
There is an old saying that ‘the devil is in the detail’. With
REACH, the devil is in the substance. Because REACH is a substance-based legislation, organisations must now be aware of the
REACH registration status of all the substances present in raw
materials, including substances manufactured further upstream.
They also must be aware of who has purchased their products so
that information and safety precautions regarding hazardous
materials can be passed on.
Many firms have pre-registered most of their substances but
this does not mean that they will all proceed with full registration.
Pre-registration was relatively easy; it only required a few pieces
of information, such as the name of the substance and the name
and address of the pre-registrant. Full registration is much more
complex and costly. It requires significantly more information,
including testing, safety and specific uses of the substance.
Depending on the quantity of the substance and the amount
of information already available, KPMG estimates that the full
registration costs can range from €15,000 to €2 million/substance. As a result, product costs are expected to increase by an
average of 10%.
KPMG also predicts that 30% of firms will eliminate certain
products as a result of the increased testing costs required for full
registration, while 10% of them will drop products as a result of
registration costs. This has two implications for members of the
supply chain that could possibly impact operational continuity.
First, some companies may not take the next step of registering every pre-registered substance fully, thus removing the sub-

stance from the supply chain and leaving downstream members
scrambling for alternative sources. Secondly, substances need to
be registered for the specific uses made by members of the supply chain. A substance may be fully registered but if it is not registered for the specific uses, then it cannot legally be used in that
manner (Figure 2).
Firms need to understand which substances are fully registered and which raw materials represent a supply chain risk from
upstream suppliers. Communication with downstream users is
essential for understanding how products are used and under
what conditions to develop the appropriate exposure scenarios.
Over the next eight years, as REACH is fully implemented, there
will be a need for iterative communications both upstream and
downstream.

IT challenges

Figure 1 - Use & exposure
scenarios under REACH

Manufacturer/importer
Notified
uses

Identified uses
& exposure
scenarios
Formulator

Notified
uses

Identified uses
& exposure
scenarios

Iterative communication up
& down the supply chain
Exposure scenarios required
for downstream uses
Relevant uses & exposure
scenarios required on:
Registration dosssiers
Extended Safety Data
Sheets (eSDS)

Downstream user
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All of this puts significant stress on existing IT systems.
Information from various sources needs to be gathered, managed and shared among supply chain members. To automate
supply chain communication, several IT challenges exist. These
are covered below.
A key challenge is to extract data from existing systems.
Since a significant amount of the data necessary to establish a
supply chain communications process already exists in ERP systems, organisations need a way to leverage their existing ERP
investments by extracting composition and BOM data, raw material sourcing data and client purchasing information.
A second is to ensure product data is structured and multilayered to the substance level. Today, most companies store
their finished products and their purchased raw materials that are
components of their finished products in their ERP system.
REACH is a substance-based regulation, so companies need to
know more about the specific substances that are in their raw
materials. They may not be aware that a substance subject to
REACH is buried somewhere in the raw materials that go into
their finished products, affecting these products’ compliance status. IT needs to provide a way to store all of the raw material
information down to the substance level.
It is also necessary to capture use information and connect
it to substances. For each substance, REACH-relevant data, such
as substance properties, uses and exposure scenarios, need to be
maintained and used for the creation of safety assessments,
reports and Safety Data Sheets. Each of these documents must
reflect the risks and safety measures necessary for handling or
working with that substance in a safe manner.
Use information gathered from downstream clients needs to
be validated for registration. If a previously unidentified use is
reported downstream, companies will have to register the particular use themselves, find another supplier for a similar raw material who has registered the use for component substances or discontinue the product.
IT systems thus need to make connections between:
Downstream clients & their uses
Finished products & the reported uses associated with them
Uses of the finished products & the component raw materials
Uses of the component raw materials (‘inherited’ from the finished products) & the substances included in those same raw
materials

•
•
•
•
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cation: Devil in the substance
Finished product

Purchased raw material

Mixture

Uses: A, B & C

Purchased raw material

Substance

Substance

Substance

Registered uses:
A, B & C

Registered uses:
A, B & C

Registered uses:
A, B & C

Substance

Substance

Registered uses:
A, B & C

Registered uses:
A, B & C

Without the ability to see these connections, organisations
will have difficulty in seeing the impact on their supply chain
when their downstream clients report new uses using their
products.
Creating structured communication with suppliers and
customers is also vital. The built-in interrelations between products, raw materials, substances and uses dictate the sequence of
communication within the supply chain. The system should be
able to determine what needs to be communicated and confirmed with both customers and suppliers.
For example, when a downstream user brings a new use to
your attention, the system needs to flag component raw materials and substances present in these raw materials automatically. This will alert you that you need to go back to your
upstream suppliers and, for each substance in the raw material, confirm whether the reported use will be registered.
These communications should be done electronically and
tracked so that follow-up activities meet the business and regulatory deadlines.
Throughout the process described above is the common need
for a contextual presentation of the information that allows companies to make informed decisions. In concrete terms, this means
that the tool must give dashboard views and advanced reporting
capabilities to see, for example, the impacts of raw material
changes, the addition of a substance to the Candidate List of
Substances of Very High Concern or the complete replacement
of a raw material or a substitution.
A final IT challenge concerns security and segregation of
private data. Since suppliers or downstream users will be providing sensitive information, they must be convinced that the portal through which they are providing information is fully secure.
Data transmission should be securely encrypted and the data
fully secure once obtained but suppliers and downstream clients
should also be restricted to viewing only their raw materials and
purchases.

The ideal solution - and the reality
The ideal solution would address all of the previous stated challenges and provide a ‘substance view’ by integrating the relationships between finished products, raw materials and individual
substances. It would allow a company to identify easily the raw

Figure 2 - Registration
requirements under REACH

For more information,
please contact
Jean-Grégoire
Manoukian
Atrion International, Inc.
4777 Levy Street
St Laurent
Québec
Canada
H4R 2P9
Tel: +1 514 337 2114
x234
E-mail: jmanoukian@
atrionintl.com
Website:
www.atrionintl.com
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materials and products that are affected by a substance that
needs to be registered, including registered uses, either by the
suppliers or by the company itself.
Such a solution would have the capability to indicate tonnage
information for finished products and raw materials, which would
allow the system to calculate substance-specific volumes to see if
the 1 tonne threshold is exceeded for REACH registration. It
would provide tools for structured communication upstream and
downstream and track the results.
In addition, this solution would capture the necessary information for the next phase of REACH-related requirements including
an assessment of raw material replacement scenarios and the
communication of final exposure scenarios. It should allow a user
to see the REACH compliance impacts on a finished product if a
raw material is replaced by another. In all, it would provide a holistic substance view, alerting organisations if any of their finished
goods, raw materials, or substances are not in compliance, so that
they can take action to mitigate their risk.
The reality is that many companies are tactically complying
with REACH in a reactive way and have not had the time or
resources to implement REACH compliance strategically
throughout their entire business processes. Any IT system that will
aid supply chain collaboration should take this into account
Systems such as Atrion’s REACHtracker have been developed
to initiate supply chain collaboration strategically and facilitate the
otherwise complex and time-consuming process of gathering
and managing supplier substance registration intentions. A large
global photographic materials company recently chose
REACHtracker to collaborate with its supply chain as well as track
joint substance registrations and substance statuses.
This particular company participates in a large number of
Substance Information Exchange Forums (SIEFs) for joint substance registration. It plays a variety of roles in these, depending
on the SIEF, and needs to track its participation. Additionally, it
needs to know and track with ease which suppliers are Only
Representatives working on behalf of non-EU companies.
The company also uses a large amount of substances in its finished products and raw materials. Given the type of information
that needs to be captured for each and every substance, the
amount of data can grow exponentially. This increases the risks
of human error and potential non-compliance. Therefore the
company wanted an IT system to store, manage and report on
REACH-specific information.
In particular, the company needs to know the following for
each substance: its CLP notification status and number, its
REACH pre-registration and registration status or exemption,
whether it is classified as CMR category 1 or 2, as R50/53, as a
PBT or a vPvB, etc. This information helps the company to determine the potential REACH registration requirements for each
substance. REACHtracker successfully addressed all of these business challenges.

Summary
Companies are only beginning to understand the daily complexities of supply chain collaboration for REACH compliance and
most have taken a very reactive approach to initial REACH compliance. It is now time for companies to take a closer look at their
business operations and specifically how their IT systems can help
minimise the complexity, costs and risks to their business operations as they integrate REACH compliance and product compliance throughout all of their business processes.
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Navigating through REACH
Marc Kiener and Michael Botzian of Likedeelers introduce the Fit4REACH Navigator

T

Figure 1 - Product Overview Mask in Product Module

specific obligation of the regulation,
like the registration deadline.
Useful information can also be
added and stored to the dataset,

The operating principles of the F4R
Navigator is illustrated in the following eight examples:
1. The company itself makes a ‘substance’. An obligation for registration arises at amounts of >1
tonne/year. In this case, the
address of the supplier of the substance is that of the company, the
base address. Registration obligations must then be fulfilled.
2. The address of the ‘substance’ supplier is located inside the EU. The
company acts as a downstream
user. In this case, the system indicates that there are no registration
obligations to be fulfilled.

The Fit4REACH Navigator: Features & functions, structures & specifications

Phase-in-substance

Supplier inside EU

Ma

Only representative

Isolated intermediate
Transported intermediate
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Supplier outside EU

Product

Non-phase-in-substance
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Only
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database
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database
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Substance
database
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d

Tonnage

L

Timeline

SIEF role

REACH-IT
database
XML file
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Article

Substance

the manufacturers or suppliers and
the annual tonnage of the product
are captured. The address of the
software-licensing company itself is
the defined basis address. These
data can be entered manually or
imported electronically with interfaces or import files from existing
company systems.
REACH relevance is triggered if a
product consists of or contains a
chemical substance on its own or in
mixture with other substances or is
included in an article. In this case,
the chemical substance is identified
by searching from over 107,000
substance entries of the European
Chemical Substance Inventory
(ESIS), which is embedded in the
F4R Navigator database.
After selecting the substance, the
percentage in the product has to be
entered. The tonnage of the substance will then be calculated by the
system. This depends on the nature
and status of the contained chemical
substance in relation to the quantity
and the different product types, i.e.
substances, mixtures, polymers, articles, transported, isolated and nonisolated intermediates.
Additional factors determining
REACH obligation are the origins
and the annual volumes of the products. According to REACH, each
substance in the company’s products is identified in the system and
can be monitored according to the

Address

The F4R Navigator is a programme,
designed according to the REACH
regulation
for
manufacturers,
importers and downstream users. It
supports companies in the whole
chemicals industry, consultants and
Only Representatives (ORs).
It also applies to other industries
affected by REACH, like importers
or producers of articles, who are
obliged by REACH to track, evaluate
and communicate the occurrence of
Substances of Very High Concern
(SVHCs) in their products, e.g.
clothes, shoes, household articles
and toys. Linking the substance to
the company products is the main
objective. Therefore the Product
Overview Mask (Figure 1) is the
main page in the Product Module of
the software.
The user starts by entering a
product that his company manufactures, imports or otherwise purchases or trades. Then the addresses of

Operating principles

REACH module

Software features

such as the pre-registration number
or other valuable documents, like
the submission report or studies.
The user can attach these documents in relation to the company,
the product or the substance.

SIEF module

he REACH Regulation focuses
on data acquisition and risk
assessment for chemical substances. Thus many companies have
to fulfil obligations like registration,
notification and information at a very
high level. These obligations are
strictly oriented towards chemical
substances, whereas in reality factories produce, import and distribute
products.
The Fit4REACH (F4R) Navigator,
which Likedeelers has developed
since 2007 especially for REACH,
aims to support all REACH processes and to integrate legal compliance,
chemical knowledge and functional
design. It also seeks to close the gap
between practice and regulation by
starting at the product level and further refining at the substance level.
The F4R Navigator does not substitute IUCLID 5, the software
designed to submit registrations and
notifications via REACH-IT to the
European Chemical Agency (ECHA).
However, it does enable users to
prepare and document all necessary
processes within their company so
as to fulfil their obligations and verify their compliance with the enforcing authorities.

Status (A/I)

Figure 2 - Feature, functions, structure & specifications of F4R Navigator
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3. The address of the ‘substance’
supplier is located outside the EU.
The company acts as an importer,
so again registration obligations
are triggered.
4. The supplier outside the EU has
appointed an OR, whose address
is entered to the F4R Navigator.
The system indicates that the
company becomes the downstream user again, which removes
the registration obligations.
5. The company makes a ‘mixture’.
Its composition is entered on a
table, the ingredients (components) are identified and the
amounts calculated. The volumes
of the substances are not REACHrelevant. The company remains a
downstream user and does not
have to fulfil registration obligations.
6. The ‘mixture’ is formulated not by
the company itself but by another
supplier located inside the EU.
The company is classified as a
downstream user with no registration obligations.
7. The address of the ‘mixture’ supplier is outside the EU. The calculated amounts of components
become REACH-relevant and the

Importer

representative

Registration
REACH obligation

anufacturer

Notification
Classification

Information

wnstream user

Document
database

Leading

SIEF status

Involved
Passive

Dormant

SIEF communication

Address
database

Substance identity
Data quality
Letter of Access

company gets importer status,
with registration obligations.
8. The ‘mixture’ supplier outside the
EU has appointed an OR inside
the EU. After entering the OR’s
address to the F4R Navigator the
company becomes a downstream
user again and so gets rid of the
registration obligations.
If more than one product contains
the same substance, the amounts
are summarised and examined for
REACH relevance. If a substance is
manufactured or imported for three
consecutive years then the threeyear-average is calculated and
proved on REACH relevance.
The system indicates what tonnage
bands are given, in the case of phasein substances (those in EINECS) what
registration timelines are to be
observed and what data requirements
- physical-chemical, toxicological and
eco-toxicological data - as listed in the
REACH annexes are to be accomplished on registration.
Starting at 10 tonnes/year, a manufacturer or importer of chemical
substances not only has to submit
the annex test data but also a
Chemical Safety Report (CSR)
describing exposure scenarios and
risk-minimising measures on all uses
of the substances. These requirements are supported by the capture,
storage and display of product and
substance related information and
documents.
The F4R Navigator also provides
the legal classifications of substances
with dangerous properties. Thus
substances with carcinogenic, mutagenic and reprotoxic (CMR) categories 1 and 2 properties and waterdamaging substances with the riskphase R50/53 are identified and
indicated. CMR and risk-phrase
R50/53 substances have to be registered by 1 December 2010 at volumes of 1 and 100 tonnes/year
respectively. REACH obligations in
general are mapped out by the data
structure of the F4R Navigator
(Figure 2).

Programme modules
The F4R Navigator consists out of
several modules. The main one is
the Product Module, which holds
the core functionality of the software. Basic data like product name
and quantity and related substances, documents, tasks, addresses of suppliers and customers and
uses are processed in its programme mask.

ECHA
REACH-IT
IUCLID 5

Authorities
REACH
enforcement

Company at
the centre of the
REACH Process

SIEF
Communication

Fit4REACH
Navigator

Customers
Information on
obligation & uses

Suppliers
EU/Non-EU/
OR

Figure 3 - Report Module of F4R Navigator

Management information can be
accessed by the Cockpit Module. It
is divided into a Substance Cockpit
and Product Cockpit and will give an
overview on all substances in the
company. By selecting one substance
in the Substance Cockpit, the system
will open the Product Cockpit, where
all products are listed.
The Report Module (Figure 3)
contains spread sheets and list generators to outline all REACH relevant
products and chemical substances,
to show their identifiers (name, EC,
CAS and REACH reference number)
and display their REACH status (preregistered, registered, intention to
pre-register or to register, tonnage
and timeline). This will enable the
user to observe and evaluate all
company REACH processes in order
to make choices of preference and
decisions.
The F4R Navigator also supports
companies working to register substances via Substance Information
Exchange Forums (SIEFs) via its
SIEF Module. For these purposes,
the substance and registrants’ data
can be exported from the REACH IT
System as an XML file and imported
by the F4R Navigator.
Thus the address data of all SIEF
members are substance related and
displayed in a spreadsheet. The SIEF
status, the importance and relevance
of single entries, the persons of the
SIEF formation facilitator and the
lead registrant are indicated and
documented.
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Business case
The F4R Navigator was applied by a
large manufacturer of chemical substances that are consumed within
the EU market at volumes in the
range of >1,000 tonnes/year.
Initially, 47 high-volume substances
had been pre-registered and the
decisions had been made for registration ahead of the short time until
1 December 2010.
By applying the F4R Navigator
with the help of an external consultant, the formation processes, substance streams and handlings, distribution paths and product uses were
analysed. As a result of this, the
number of substances to be registered was reduced from 47 to seven.
All these results are documented
in the system so it is the legal basis
for REACH compliance of the company. This best practice case shows
the potential of the F4R Navigator to
minimise REACH expenses significantly. It has also secured the legal
position and the future marketability
of the products.

For more information please
contact:
Dr Wolfgang Pahlmann
Likedeelers GmbH
Hallbergstrasse 10
D-40239 Düsseldorf
Germany
Tel: +49 (211 669648 71
E-mail info@fit4reach.eu
Website: www.fit4reach.eu
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REACH implementation = inform
Substance Information Management Systems are vital to company strategies to implement REACH,
says Dijana Spasojevic of Trasys

R

EACH presents a single regulatory system for dealing with
chemical substances. It aims to
close the knowledge gap and places
greater responsibility on industry,
including a requirement to inform consumers about the presence of the most
hazardous substances in products.
The legal obligations resulting from
the REACH regulation depend both on
a company’s role in the supply chain,
as a manufacturer and/or importer
and/or downstream user (DU), and its
substance portfolio. They affect substances that are manufactured, imported or used as intermediates and placed
on the market in amount of more then
1 tonne/year on their own, in preparations or in articles.
REACH defines several processes
of importance to industry, with clear
deadlines. The first is the registration
process, requiring all substances that
are manufactured and imported in
volume more then 1 tonne/year to be
registered with European Chemicals
Agency (ECHA).
The deadline for registering all
substances manufactured or imported in the range of over 1,000
tonnes/year, those of over 1,000
tonnes/year
and
defined
as
Carcninogenic,
Mutagenic
or
Reprotoxic and those of over 100
tonnes/year defined as very toxic to
aquatic environments (R50/53) is 30
November 2010. As described below,
preparing registration dossier is cumbersome work, requiring significant
amount of data, in particular for Lead
Registrant (LRs), but also for co-registrants.
The second major process is
authorisation, requiring the preparation of authorisation applications for
substances included in Annex XIV of
REACH. This is also a lengthy process,

requiring the preparation and collection of significant amount of data.
It all begins with the inclusion of
substances in the so-called Candidate
List, with the reasons for this given in
Annex XV. There are currently 29 substances on the Candidate List, following the latest update on 13 January
2010. The ECHA sent its recommendation to the European Commission
(EC) for seven substances on 1 June
2009 and a decision on their inclusion
is expected soon.
The third process is restriction,
with specified conditions of restriction
of a substance in Annex XVII. This
annex was updated by the EC’s
amendments to the regulation on 22
June 2009. At present, 58 substances
are subject to restriction but three
more are expected to be added
(dichloromethane, lamp oils and
organostanic compounds) following
EC decisions adopted in 2009.
REACH also specifies communication requirements along the supply
chain, to ensure that manufacturers,
importers and also DUs have the
information they need to use chemicals safely. A structured approach is
needed for this process to work efficiently.
Manufacturers are obliged to
inform DUs about the identified uses
of a substance and intentions for its
registration and authorisation (if needed) and/or uses that are advised
against, while DUs have the right to
request the inclusion of its use of substances at least 12 months before the
relevant registration deadline. DUs
using a substance subject to authorisation are required under Article 66
to notify the agency within three
months of first supply.
Although the first registration deadline of 30 November 2010 is

Jointly

Optional

Individually

• Classification & labelling
• Study summaries &
robust study summaries
of information derived
from application of
Annexes VII & XI
• Proposals for testing
where listed in
Annexes IV & X
• Indications about review
by an assessor

• Guidance on safe use
(section 5 of Annex VI)
• Chemical Safety Report

• Identification of
manufacturer or
importer
• Identification of
substance
• Information on
manufacture & use
• For substances at 1-10
tonnes/year, exposure
information (section
6 of Annex VI)
• Indication about
review by an assessor

Figure 1 - REACH registration dossier - Joint submission

approaching, many issues are still
open, such as: collaboration in
Substance Information Exchange
Forums (SIEFs); the registration of certain types of intermediates (on-site
isolated and transported); and, the
finalisation of formats for exposure
scenarios and Extended Safety Data
Sheets (eSDS), etc.
REACH is a work in progress. The
text has been amended several times,
notably by Commission Regulations
Nos. 987/2008 of 8 October 2008,
2008134/2009 of 16 February 2009
and 552/2009 of 22 June 2009.
These respectively amended Annexes
IV and V, XI and XVII.
Moreover, several REACH guidance
documents, popularly known also as
REACH Implementation Project (RIPs)
are still being finalised. Their current
status is summarised on the ECHA
website at http://guidance.echa.
europa.eu/index_en.htm.
In addition to REACH, companies
need to take into account the new
Regulation on Classification, Labelling
& Packaging (CLP, EC No. 1272/
2008), which entered into force on
20 January 2009 and will ultimately
replace the Dangerous Substances

REACH & CLP in a nutshell

Table 1 - Progress of registrations to November 2009

Type of
registrations

On-site isolated
intermediates
Transported isolated
intermediates
General registrations
Source: EChA

Submitted

Directive (67/548/EEC) and the
Dangerous Preparations Directive
(1999/45/EC).
The deadline for the classification of
substances and mixtures under the
CLP are 30 November 2010 and 31
May 2015 respectively. For products
placed on the market on or after 1
December 2010, it is 3 January 2011.
All substances that are subject to
registration in accordance with
REACH need to be notified for classification and labelling (C&L), irrespective of tonnage. However, if the information required for notification has
been submitted to the ECHA as part
of a registration dossier, or if a substance has been already notified, then
notification is not needed.
Taking into account the vast
amount of information required by
REACH and CLP and the fastapproaching deadlines, the key question is how to get the work done in
most efficient and effective way. This
article aims to overview the key information obligations and to describe the
Substance Information Management
Systems (SIMS) that can help in this
work.

Technically
complete

162

Format
check/
Business
rules
90

64

Registration
# assigned
(payment
received)
61

537

255

168

166

844

302

166
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A registration dossier is ultimately
required under REACH for all substances manufactured or imported in
amounts over 1 tonne/year, unless
they are exempted from REACH or
the registration process.
A dossier under REACH consists of
two parts: the technical dossier (for all
substances) and the Chemical Safety
Report (CSR, for those made or
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mation: What and how?
•
•
•
•
•
•

•
•
•

can be made by the manufacturer(s),
importer(s) and/or DU(s) of the substance and may be made by one or
several persons, for one or several
uses. The information to be included
is the following:
Identity of the substance(s)
Name & contact details of the person or persons making the application
Request for authorisation, specifying for which use(s) this is sought
A CSR, unless one has already
been submitted as part of the registration
Analysis of the alternatives considering their risks & the technical &
economic feasibility of substitution
& including, if appropriate, information about any relevant R&D
activities by the applicant
A substitution plan, if analysis indicates the availability of suitable
alternatives
There is no tonnage threshold for a
substance subject to authorisation, so
the procedure applies independently
of any volume bands. The deadline
for the submission of authorisation
applications will be given in Annex
XIV for each substance, specifying the
date(s) at least 18 months before the
sunset date, i.e. the date(s) from which
the placing on the EU market and the
use of the substance shall be prohibited unless an authorisation has been
granted. This should take into
account, where appropriate, the production cycle specified for that use.

•
•
•
•
•

•

Industry systems

ECHA

SIEF management system
(Industry portal)
IUCLID 5
system
SIMS
CHESAR
Supplier
Supply chain
communication
Customer

HSE
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IH/OH/
EM
system

Fin.
system

CRM
system

ERP
system

SDS
system

R&D
system

Risk
Purchasing
Manu/SRM
facturing mngmnt.
system
system
system

Industry IT platforms (Consortium, OR, SME)
Figure 2 - An IT landscape for REACH
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IUCLID 5
system

•

In the case of joint submissions
(JSs), defined sets of data have to be
submitted jointly. Some data might be
submitted jointly, subject to agreement between co-registrants, while
some may have to be submitted individually by each registrant. This is
summarised in Figure 1.
A LR will create a JS dossier and
token number, distribute the token
number to co-registrants and submit
the dossier on behalf of all members.
A co-registrant’s obligations include
confirmation of JS membership,
preparation and submission of the
‘mini’ dossier after the LR has submitted the JS dossier.
After the submission of a registration dossier, the ECHA checks the socalled Business Rules, a set of pre-requisites that must be fulfilled before it
can establish that the dossier can be
handled properly and that the
required regulatory processes can be
carried out successfully. Next it carries
out a Technical Completeness Check
(TCC) and ensures that payment has
been made in full.
All being well, it then issues a registration number; if not, it may
request additional information from a
registrant and carry out a second
completeness check. Table 1 shows
the progress made in the registration
of on-site and transported isolated
intermediates and other registrations
to November 2009.
Applications for the authorisation
of substances included in Annex XIV

REACH-IT workflow system
• Substance registration, evaluation, authorisation...
• Dissemination

imported at over 10 tonnes/year). The
technical dossier needs to contain the
following information:
Identity of the manufacturer/
importer & identity of the substance
Information on the manufacture &
use(s) of the substance
Classification & labelling of the substance
Guidance on safe use of the substance
Study summaries from application
of Annexes VII to XI
Robust study summaries
An indication as to which of the
information submitted has been
reviewed by an assessor chosen by
the manufacturer/importer & having appropriate experience
Proposals for testing, where listed
in Annexes IX and X
Exposure information as specified
in Section 6 of Annex VI for substances manufactured or imported
in amount of 1-10 tonnes/year
A request as to which information
should not be made available on
the internet, including justification.
All registration dossiers have to
be prepared using IUCLID 5 and submitted to the ECHA using the REACH
IT system. On 4 February 2010, the
ECHA issued an advance warning to
registrants using IUCLID 5.0 and 5.1
versions that they have until March
2010 to submit their dossiers. After
that date, all registrants need to use
IUCLID 5.2, which was made available from 15 February 2010.

The CLP notification process
applies to all substances that are subject to registration, irrespective of tonnage. However, if the information
required for notification has been
submitted to the ECHA as part of the
registration dossier, or if a substance
has been already notified, then notification is not needed.
As per the CLP regulation, ‘notifier’
means the manufacturer or the
importer or group of manufactures or
importers notifying the Agency. DUs,
including formulators of mixtures, distributors and producers or importers
of articles, do not need to notify.
Industry is looking into the possibility
of submitting notifications through
associations as group of manufactures
or importers, based on ECHA estimates of some 2 million notifications.
The information to be notified in
line with Article 40 of CLP regulation
includes the following:
Identity of the notifier(s) responsible
for placing the substance or substances on the market
Identity of the substance or substances as specified in sections 2.12.3.4 in Annex VI of REACH
Classification of the substance(s)
Reasons for ‘no classification’ under
Article16
Specific concentration limits or Mfactors & justification
Label elements (hazard pictograms,
signal words, hazard statements &
any supplementary hazard statements)
The ECHA is currently examining
different submission tools to answer
industry’s potential needs, according
to a presentation by Gabriele
Schöning at its CLP Conference in
Brussels last June. One option is to
create C&L notification using IUCLID
5.2; it estimates that about 200
IUCLID 5 fields are needed for one
notification. Another is an online form
on the ECHA website designed specially for SME, a third option is directly to REACH-IT using an XML form
for bulk submission.

•
•
•
•
•
•

SIMS: What & why?
‘SIMS’ is a concept coined by a CEFIC
IT working groupthat sought to highlight the need for an ‘umbrella’ system and database that will serve as a
master IT system for data related to
REACH, CLP and related regulations.
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REACH implementation
SIMS act as a master for the regulatory-related substance data and a
bridge to company IT systems, such
as Enterprise Resource Planning
(ERP). Its main purpose is to create
integrated information on all substances subject to REACH and CLP
regulation, allowing the identification
of substance-specific data gaps, substance volume tracking, etc.
As illustrated in Figure 2, SIMS is
one of the systems for managing data
for REACH and CLP compliance. It is
necessary for the system to be connected to other systems, such as those
managing Environment, Health &
Safety (EHS), ERP, Safety Data Sheets
(SDS), manufacturing, R&D, etc. that
might be integrated with the SIMS in
order to use this information.
In addition, companies need to
incorporate information collected
from and/or exchanged with relevant SIEFs, industry consortia and
other working groups. However, it is
necessary for a company to collect
and analyse all data studies in-house,
including carrying out data gap
analysis to know which studies need
to be purchased through SIEFs and
which can be sold to other SIEF
members.

Two of the systems that meet the
required functionalities of a SIMS system are SAP REACH Compliance
(SAP RC) and Lisam ExESS.
The former is a comprehensive,
integrated SIMS system that is part of
the SAP Governance, Risk &
Compliance (GRC) package. In terms
of system requirements for using SAP
RC, it is necessary to have in place the
SAP ERP Central Component (ECC)
6.0 system and SAP EHS system, or at
least the modules on product safety
and hazardous substance management. SAP RC consists of the following components:
Organisational Data Management,
to maintain organisational structures
Material Assessment & Substance
Management, to assess material,
maintain substances for REACH
and endpoint documents
Substance Volume Tracking
Supply Chain Collaboration, to
request registration status from
suppliers & uses & exposure information from customers
Legal Process Management, offering gap analysis on endpoint coverage with required key studies to
maintain the status of dossiers.

•
•
•
•
•

The ExESS system, meanwhile,
meet the SIMS requirements and its
functionalities support companies in
meeting their REACH obligations in
relation to:
Chemical substance data collection
& tracking
Legal Entity management
REACH data entries & property settings
REACH filters & search criteria
REACH volume tracking
REACH data gap & cost analysis
Reporting & data exchange
Chemical Risk Assessment tools
REACH compliancy monitoring:
business process flow, alarm triggering & task management related
to registration, authorisation, SIEF
activities, etc.

•
•
•
•
•
•
•
•
•

Instead of a conclusion
Accurate and cost-efficient management of reliable and quality data is a
cornerstone for regulatory compliance. If we try to calculate a company’s costs in order to be REACH-compliant, whether or not it is using a
SIMS system, an important component needs to be taken into account the continual development of REACH
regulation.

The requirements of REACH have
not been finalised and many issues are
still under discussion. This situation
demands close monitoring by companies and a swift response regarding
data management. This is one of the
key differentiators that make REACH
such a difficult challenge.
Companies do not have many choices, since the costs of non-compliance
with REACH are simply too high - discontinuity of business and lost market
positions. Using a SIMS system will help
them to lower operational costs and
ensure timely and controlled submission
of accurate dossiers. It will facilitate the
generation and exchange of large volumes of data, minimising the risks related to business discontinuation. Now is
the time to act. The clock is ticking.
For more information, please
contact:
Dijana Spasojevic
Trasys
Terhulpsteenweg 6C
B-1560 Hoeilaart
Belgium
Tel: +32 2 893 1746
E-mail: dijana.spasojevic@
trasys.be
Website: www.trasys.be/themes/
reach

Your partner of choice for
Environmental Sciences
JSC International
Since 1992 we have been helping chemical
companies solve regulatory problems and
bring their products to market. With over 200
years’ combined regulatory expertise we will
maximise your opportunity to gain regulatory
advantage and meet the challenges
presented by REACH.

Covance offers world-class expertise
and capabilities to conduct studies,
compile reports and prepare regulatory
submissions to support product
registrations around the globe.

Contact us for help on all your REACH issues!
For further information on how JSC can help
you please contact Richard Elsmore or Stuart
Burrow.
Email: enquiries@jsci.co.uk

To learn more, contact
Covance at
1+888.COVANCE (US)
+44.1423.500888 (Europe)
or visit
www.covance.com

Web: www.jsci.co.uk
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Thailand special report

The Thais that bind
This report was written and researched by Oliver Cushing and Daniela Severino of Global
Business Reports

L

ocated between China and
India, and at the heart of the
ASEAN free trade zone,
Thailand is well placed to benefit from
the economic transformation of Asia.
For the foreign chemicals company
looking for new clients, partners or a
new production or distribution location, Thailand has much to offer. It has
open doors to foreign capital and has
demonstrated strong commitment to
the foreign investor.
With a GDP per capita of $8,100/
year, Thailand offers substantially
cheaper labour rates than the West,
albeit not the cheapest in the region.
However, chemicals bosses, Thai and
foreign alike, claim that employers and
customers can rely on high quality standards in Thailand. According to
Ramesh C. Saboo, managing director
of Thailand’s largest APIs producer,
Linaria Chemicals, productivity per
worker is higher than in India and the

‘Made in Thailand’ tag adds value to
the product.
Thailand should not be considered
as a manufacturing base alone. Part of
its attraction lies in its substantial
domestic market, with a population of
65 million that is rapidly urbanising and
gaining in purchasing power. Another
is its access to 580 million people in
ASEAN. Many chemicals products
enjoy tariff-free status within the
ASEAN, a community including fastdeveloping markets such as Vietnam
and Indonesia.
S&J International, which contract
manufactures for the international personal care and cosmetics market and
deals with production, logistics and distribution for third parties in Thailand,
saw revenue grow by 15% in 2009.
Managing director Thirasak Vikitset
argues that, whilst the economic crisis
has had a negative effect on the cosmetics market as a whole and the lower

price sector in particular, there are
wider social and demographic trends
driving consumption in Thailand.
A young and increasingly wealthy
and sophisticated middle class is
emerging with a healthy appetite for his
products. The same factors will also
have a positive effect on a wide range
of consumer goods serviced by the
chemicals industry, in his opinion

Sector overview
The evolution of the Thai chemicals sector is entwined with the discovery and
development of large natural gas fields
in the Gulf of Thailand during the
1980s, according to Chaveng Chao,
chairman of the Federation of Thai
Industry’s Chemicals Club.
Adds Sanpong Bumpensanti, president of the Chemical Business
Association: “The government of the
day chose to use Thailand’s gas as part
of their wider import substitution policy

Speciality Chemicals Magazine March 2010

by making chemicals rather than electricity with the gas”.
The state oil and gas giant PTT was
tasked with developing downstream
chemicals plants. The country succeeded in attracting major players such as
Dow and Aditya Birla in the earlier
years, offering the carrot of investment
promotion incentives and the stick of
heavy import tariffs on many categories
of product.
The Thai chemicals sector at the turn
of the new decade is a sophisticated
and diverse industry driven as much by
direct exports as by the burgeoning
domestic OEM and consumer markets.
Petrochemicals still dominate the landscape but Thailand has also developed
substantial pharmaceuticals, personal
care and coatings sub-sectors.
In 2008 Thailand was estimated to
have produced in excess of $34 billion
of chemicals products, though the true
figure is likely to have been higher. The
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industry is heavily focused on exports,
be it directly or serving Thailand’s
numerous export-oriented finished
goods producers. Some 40% of its production in 2008 was exported.

Current sentiment
Nearly four years on from the coup that
deposed Prime Minister Thaksin
Shinawatra, the ramifications are still
very much in evidence on the streets of
Bangkok, with rival demonstrations by
pro- and anti-Thaksin ‘red shirts’ and
‘yellow shirts’ competing to testify their
allegiance to the universally venerated
king. During our two months of on-theground research in Thailand, political
instability was the concern most often
raised by the 40+ CEOs we interviewed.
Aman Bhattacharjee, managing
director of Merck Thailand says: “The
biggest challenge is the stability of government. But there is a mood of optimism here. Thailand has a history of
bouncing back.”
The military-installed government
sent shivers through the international
business community in 2006 when it
imposed capital restrictions and openly
talked of changing the laws regulating

foreign investment. However, these
restrictions were rapidly eased and subsequent governments have worked
hard to demonstrate Thailand’s commitment to investor rights.
Vinod K. Gupta is keenly aware of
the investor’s attitude to Thailand in
general and the Thai chemicals sector
in particular. This Indian national, a 22year veteran of the sector is head of
Indorama Chemicals.
“We are getting a good response
from international investors, they are
not nervous about the political situation,” says Gupta. “The government
and the prime minister are very proinvestment. The basic principles of
investor rights and respect for property
rights remain stable.”

Map Ta Phut & CSR
As it happens, the 2006 coup has had
massive, if unforeseen, ramifications for
the chemicals industry. The military
government introduced a new constitution in which Clause 64 reformed the
environmental permitting process but
this proved to be a crude fit with existing codes.
Subsequently, in 2009, a local NGO
sought an injunction to suspend 64

industrial projects under development
at Map Ta Phut, the centre of Thailand’s
chemicals business which had failed to
gain the environmental permits
required under the new constitution.
“There was no mechanism for
administering the new permitting
process,” claims Chao. “These projects
had already been approved under the
existing regulations.”
The case has gone as far as the
Supreme Count and the prime minister
has appointed a special panel to
resolve the issue. Some believe that an
early resolution to the issue could add
0.5% GDP in 2010.
Amongst the projects planned are
$1 billion worth of Siam Cement Group
projects including a new polyethylene
catalyst and eighteen PTT schemes,
including a sixth gas separation plant.
The courts have already given the
green light to some, but until the legal
situation is clarified, they are unlikely to
leave the draughtsman’s board.
Those within the industry say that
they are happy to comply with the law
and are keen to meet their environmental obligations. The issue is one of
process rather than any concerted effort
on the part of law makers to stifle industrial development, according to Gupta.
“The situation at Map Ta Phut is not
a political issue. The constitution written
after the coup was muddled and the
relevant clauses were in conflict with
existing laws,” he says. For future
schemes, though, the government
needs to establish a clear process for
environmental permits and bring the
two conflicting laws into harmony.

Thais go global
There are many clichéd views regarding Asian business practices. Perhaps, it
takes a Thai with an international perspective to confirm what makes the
Thai business environment special.
Weerasak Suthapong, country director of the giant American water treatment and environmental services company Nalco, says that relationships have
traditionally been very important in the
Thai business world.
In this Buddhist country, it is considered important not to come into conflict
or to push others into making decisions.
This is a way of thinking that can put
Thais at a disadvantage when trying to
do business abroad.
Suthapong adds that, whilst relationships are still hugely important and a
non-confrontational approach is still valued, Thais are learning how to prosper
in the global business environment.
Today, Thai companies, large and small,
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operate in the global marketplace and
have learned to compete on merit
alone.
“Some 70% of our GDP is generated from exports,” says Veerasak
Kositpaisal, president and CEO of
Thailand’s largest chemicals company
PTT Chem, “The Thai market is too
small for us. Today 50% of our products are exported.”
PTT Chem is primarily an olefins
company, producing some 1.28 million
tonnes of ethylene and 440,000 of
propylene in 2008, and this remains
the focus. However, the first action of its
international subsidiary PTT Chem
International was to acquire the oleochemicals business of Cognis in partnership with Sime Derby of Malaysia
and rename it Emery Oleochemicals.
“We are reviewing the company and
turning it around. The strategy is to
focus on industries that we know well
and opportunities that offer synergies
with our existing businesses,”
Kositpaisal explains. “We are interested
in any opportunity, whether it is a grassroots project, M&A or a JV.”

SMEs look for growth
Although the likes of PTT grab the
headlines, Thailand’s shift towards global integration will be driven by the multitude of medium-sized companies that
have outgrown their small domestic
markets. In a sector dominated by small
and medium-sized family firms, fear of
international markets and an overwhelming desire to retain family control
of businesses often stifles opportunities
for growth.
Ek Suwatthanaphim of Selic
Chemical, a family-owned producer of
adhesives for the shoe industry that has
diversified into food and tannery chemicals, recognises that his company must
both open its doors to external expertise and capital and chase his market. He
and his father, who founded Selic some
30 years ago, have therefore taken the
rare step of selling part of the company
to a private equity firm with the intention of listing by 2015.
This move has as much to do with
opening the doors to new talent as it
does with raising capital. The
Suwatthanaphim family realises that
smaller companies struggle to retain
top-level employees as career paths are
limited, especially when senior positions
are monopolised by family members.
By mapping out a clear growth strategy, fuelled by new capital and external
expertise and with an end goal of
becoming a public company, Selic
hopes to attract and retain the best tal-
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very busy in Thailand and the major
projects are mostly due to be completed in 2011. There are also many Korean
firms pursuing contracts.
Hironobu Iriya, President and CEO
of Thailand’s largest indigenous EPC
firm Toyo Thai, believes that Thailand is
well placed to capitalise upon the flow
of inward investment: Indeed, he adds,
it is a reflection of the strength of the
Thai chemicals EPC industry that Toyo
Thai has undertaken work in the USA
and is pursuing projects in Central Asia,
the Middle East, Africa and Russia.
Kositpaisal - Focus on synergies

ent. However, Suwatthanaphim realises
that it must seek new geographical
locations in order to stay in its core market of adhesives for shoes.
“We have been driven to focus on
the international market by the fact that
our key markets, the footwear and
clothing sectors, are highly footloose,”
he says. “Clothing is a sunset industry in
Thailand. It follows cheap labour and
that is now found in places like
Bangladesh. We will follow the market
wherever it is.”
Thai chemicals manufacturers are
going to the most surprising of markets
in their desire to grow revenue and
profits, though the process has not
always been smooth and the learning
curve has often been steep. Selic for
one took four years to build a foothold
beyond its traditional Asian markets.
“In the past four years we have started focusing on new markets such as
Ghana, Madagascar and Ethiopia. We
have also expanded into Latin America
and are working on the Middle Eastern
market,” Suwatthanaphim says.
He adds that this cannot be undertaken alone and that finding a strong
local partner is vital. Selic, like PTT,
intend to build an international operation, rather than rely solely on exports.
“Thailand is just a base for us now. I
hope that within five or six years
Thailand will be one small unit of a larger international business. We will start
building a plant in Bangladesh in the
near future”.

Conclusion
There is a mood of optimism amongst
the leaders of Thailand’s chemicals
industry. Although this is not a country
free of problems and the chemicals
industry is facing its own special crisis at
Map Ta Phut, Thailand’s political situation should be viewed in context. Many
other developing markets face far
worse instability and some of those that
do not, such as Vietnam or China, are
outright dictatorships.
The situation at Map Ta Phut is damaging, but it reflects a respect for the
rule of law and a desire to do things
properly in terms of quality standards
and the environment. As one of the
founding fathers of the Thai chemicals
industry Kian Chaisuparakul, founder
and head of the DOP and DINP producer South City Group, notes,
Thailand has never had a major chemicals disaster. Perhaps the stand-off on
Map Ta Phut suggests why.
As the chemicals industry in Thailand
has matured, so it has evolved from a
simple base chemical production centre
for the domestic market into a producer of specialist products for markets
across the globe. Today Thailand offers
the attraction of an increasingly affluent
domestic market, privileged access to
580 million people in the ASEAN and
proximity to the mega-markets of
China and India. Thai companies, small,
medium and large, are seizing the
opportunity presented by their location
and are can be found aggressively pursuing market share across the world.

New plants
In 2007 investment in the Thai chemicals market hit a peak with billion dollar
mega-projects from PTT, Siam
Chemicals and Dow being announced.
The global recession which is seen very
much as a product of the West in general and the USA in particular, has
inevitably dampened the flow of new
projects being announced.
However, engineering, procurement
and construction (EPC) firms are still

For more information, please
contact:
Mungo Smith
Global Business Reports
Cihannuma Mahallesi
Cihannuma Çikmazı No: 32/11
80700 Beikta
Turkey
Tel: +90 212 327 24 64 65
E-mail: mungo@gbreports.com
Website: www.gbreports.com

www.specchemonline.com

Chemspec India preview

Full steam ahead for Mumbai
The sixth Chemspec India takes place in April. We take a brief look ahead

L

aunched in Hyderabad in 2005, Chemspec
India returns to the NSE Goregaon Exhibition
Centre in Mumbai on 15-16 April this year. This
is still the only dedicated event for the fine and speciality chemicals community in India.
As ever, many of the world’s largest suppliers of
fine and speciality chemicals and associated products
and services will be located here in one spot. The
show also features a range of new features this year.
For full details, including an exhibitor list and
advance registration for visitors (anyone who has been
before will know that this is a seriously good idea; the
queues to register on-site can be mind boggling),
please go to the website www.chemspecindia.com.
This also contains useful information about visas,
accommodation and how to get around Mumbai, a
chaotic but always fascinating megalopolis.
The week of Chemspec India begins with the 11th
Annual Business Outlook Conference, held by
Quartz Business Media’s partner, Chemical Weekly.
This takes place on 13-14 April in the ITC Grand
Maratha Sheraton Hotel in Mumbai and has as its
theme ‘The Indian Chemical Industry: Meeting the
Challenges for the Decade’.
The conference is a vital introduction to the Indian
market, overviewing just about every area of the fine
and speciality chemicals in one of the world’s fastest
growing producer and consumer regions. Attendance
at both days cost Rs. 8,000, one day Rs 4,500. Full
programme details and information on how to register can be found at www.chemicalweekly.com.
On Tuesday 13 April, Raj Nair of Avalon Consulting
will look at macro-economic trends for the Indian
chemicals industry, followed by Biswanath
Bhattacharya of KPMG Advisory Services on
‘Preparing for Growth & Improving Competitiveness’
and R. Sankariah of Jubilant Organosys on strategies
for taking Indian business to the world. The morning
also features presentations on human resources from
BASF and on sustainability from Dow Corning.
The day continues with further presentations on
chlorine and bromine chemicals from Aditya Birla
Group and Solaris Chemtech respectively. The later
speakers focus more on the life sciences, with Rajesh
Srivastava of Jubilant Organosys on CRAMS, Pramod
Karlekar of Cheminova on agrochemicals and a final
presentation on APIs.
For more information, please contact:
John Lane
Sales Director - Chemicals Division
Quartz Business Media
Westgate House
120-130 Station Road
Redhill, RH1 1ET
UK
Tel: +44 1737 855076
E-mail: johnlane@quartzltd.co.uk
Website: www.chemspecindia.com

On Day Two, Wednesday 14 April, Ravi Raghavan,
editor of Chemical Weekly, will give a performance
review of the industry, followed by Partik Kadakia of
Tata Strategic Management Group on competing in
speciality chemicals and Dr M.G. Palekar taking a similar look at fine chemicals.
K.R. Sekhar of Bayer CropScience will look at sustainability in the supply chain, and the day continues
with market-specific papers on personal care, food
ingredients, dyes and textile chemicals, pigments and
construction, among others.
Chemspec India 2010 is open from 09.30 to
18.30 on Thursday 15 April and from 09.30 to
17.00 on Friday 16 April. The international contingent on the exhibition floor begins with Dow
Chemical International at Stand C4, representing
the Indian arm of one of the world’s largest chemicals companies.
Other Western fine and speciality chemicals companies, CROs and distributors that re present in their
own right or via their Indian subsidiaries include
Huntsman International (R3-4) FMC Lithium (E7),
Brenntag (C7), Croda Chemicals (D24), Johnson
Matthey Chemicals (B2), Notox (D18), Intertek (R8),
Vertellus Pharma (B8), Thermo Fisher Scientific (D8),
Connect Chemicals (D19), the Muller Group (D3) and
Manchester Organics (D23), plus nine others at a collective Chemical Industries Association (CIA) stand
(D22).
There is also a strong East Asian presence, most
obviously through the Chinese pavilions organised by
the CCPIT Sub-Council of Chemical Industry and the
China National Chemical Information Centre.
However, some major Chinese players have large
stands of their own, such as Sinochem Jiangsu (D1)
and Sinochem Shanghai (E1). Also present are the
Taiwan External Trade Development Council (B13-18),
hosting various Taiwanese firms, and Japan’s TCI
Chemicals at G14.
Most of the companies present at Chemspec India,
of course, are Indian and the show has always pulled
in a large contingent of leading players from the
domestic industry. Among those present this year are
Atul (G7), Balaji Amines (C6), Corey Organics (C17),
Gujarat Alkalies & Chemicals (E3), Kutch Chemical
Industries (G3), Laxmi Organics (E9), Nerwreka
Green Synth (E13), Punjab
Chemical & Crop Protection
(D6), S. Amit (D5) and
Solaris Chemtech (B1), to
name just a few.
Perhaps the most
important new addition to Chemspec
India, this year is
ChemProTech India,
a new exhibition organised jointly by Chemical
Weekly, Kölnmesse, YA
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Tradefair and Chemspec India Expo that runs alongside the show in separate halls on the same days. It is
intended to be a complimentary event and will give
attendees the chance to connect and network with
some of the major players in an important sister
industry.
ChemProTech India will focus on chemical plant
equipment, process instrumentation, process control
and automation engineering, project management
and construction services, process licensing, environmental technology and products, consulting services,
packaging equipment and quality and safety management. For full information, please visit
www.chemprotechindia.com.
Also new this year is the Agrochemical Zone,
which targets suppliers to the crop protection
industry in one of the world’s largest agrarian producers. This debuts alongside REACH Corner,
which returns after a successful debut at
Chemspec India 2009.
Organised by the REACHReady, the UK
Chemical Industries Association’s REACH compliance body, REACH Corner will unite suppliers of
REACH compliance services in a single area. It also
features a free-to-attend seminar programme in a
purpose-built lecture theatre running for the duration of the event. For a full programme, please consult the main website.
In addition, John Knight and Will Watson from
Scientific Update, the recognised leaders in training
and conferences for the fine chemicals sectors, will
give three brief presentations and invite discussion
from the audience on the showfloor. The subjects for
discussion are:
Scale-up - What Goes Wrong?, looking at the typical failings processes go through as they are scaled
up, types of failure modes and safety issues and
what makes a good process
Green Chemistry, discussing the technology and
tools available to facilitate the achievement of environmental and sustainability goals, with an emphasis on measurement and metrics, green chemistry
concepts and principles
Outsourcing - What Goes Wrong?, focusing on
where projects have gone wrong, strategies to
guard against the recurrence of problems and how
to manage client expectations

•
•

•
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The UK Trade and Investment organisation,
in association with the London-based
Chemical Industries Association, is pleased
to sponsor the UK pavilion at this
year’s Chemspec India. The pavilion will feature the following
UK speciality chemical product, service and equipment suppliers:
A M Technology

Exwold Technology

Carbosynth

Greenstar

Contract Chemicals

N E Process Industry Cluster

Dow Haltermann

Robinson Brothers

Edinburgh Pharma Process

You are cordially invited to visit us on Stand B22 to see how
we can meet your chemical trading and investment requirements

Forthcoming events
Date

Event

Location

Organiser

Contact Details

March 22

The Effect of REACH on the
Marketing of Chemicals
- conference

RSC Headquarters,
London,
UK

Mike Maunder,
RSC,
UK

Email: rscmg@speedibrews.com
Website: www.rsc.org

March 24-25

Classification, Labelling &
Packaging of Substances &
Mixtures - conference

Sheraton Brussels Hotel,
Brussels,
Belgium

Informa Life Sciences,
UK

Tel: +44 20 7017 7481
Email: registrations@informa-ls.com
Website: www.informa-ls.com/ghs

March 29-30

Chemicals Forum Europe 2010
- conference

Sodehotel,
Brussels,
Belgium

Samir Temara,
Trasys,
Belgium

Tel: +32 2 893 1765
Email: samir.temara@trasys.be
Website: www.chemicalsforumeurope.org

March 29-31

GlobalChem 2010
- conference

Baltimore Mariott
Waterfront Hotel,
US

SOCMA,
US

Tel: +1 202 721 4182
Email: info@socma.org
Website: www.globalchem.org

April 8-9

Advances in Synthetic
Chemistry - conference

Munich,
Germany

Aaron Woodley,
Select Biosciences,
UK

Tel: +44 1787 315129
Email: a.woodley@selectbiosciencs.com
Website: www.selectbiosciences.com

April 13-14

11th Annual Chemical Weekly
Business Outlook Conference

ITC Grand Maratha
Sheraton,
Mumbai, India

Chemical Weekly,
India

Tel: +91 22 2404 4477
Email: conferences@chemicalweekly.com
Website: www.chemicalweekly.com

April 13-15

In-Cosmetics 2010
- exhibition & seminars

Paris Nord-Villepinte,
Paris,
France

Cathy Laporte,
Reed Exhibitions,,
UK

Tel: +44 20 8910 7976
Email: cathy.laporte@reedexpo.co.uk
Website: www.in-cosmetics.com

April 15-16

Chemspec India 2010/
ChemProTech India 2010
- exhibitions

NSE Goregaon,
Mumbai,
India

John Lane,
Quartz Business Media,
UK

Tel: +44 1737 855076
Email: johnlane@quartzltd.co.uk
Websites: www.chemspecindia.com

April 19-22

Process Plant Scale-up
- training course

Amsterdam,
Netherlands

Centre for Professional
Advancement,
Netherlands

Email: amsterdam@cfpa.com
Website: www.cfpa.com

April 20-22

Logichem - conference

Hilton Hotel,
Düsseldorf,
Germany

Sian Folkford,
WB Research,
UK

Tel: +44 20 7368 9465
Email: enquire@wbr.co.uk
Website: www.wbresearch.com

April 22

BACS AGM, Forum & Luncheon

London,
UK

BACS,
UK

Tel: +44 1423 700249
Email: enquiries@bacsnet.org
Website: www.bacsnet.org

April 21-23

CPhI Japan 2010/ICSE Japan
2010/P-Mec Japan 2010/
BioPh Japan 2010 - exhibitions

Tokyo Big Sight
Exhibition Centre,
Japan

UBM International Media,
Netherlands

Tel: +31 346 559444
Website: www.cphijapan.com

April 26-27

Implementing the GHS
- conference

Cologne,
Germany

Diana Grbic,
Akademie Fresenius,
Germany

Tel: +49 2317 5896-81
Email: dgrbic@akademie-fresenius.de
Website: www.akademie-fresenius.de

April 26-28

Scale-up & Post-Approval
Changes (SUPAC & API Changes)
- training course
Scaling from Milligrams to

Amsterdam,
Netherlands

Email: amsterdam@cfpa.com
Website: www.cfpa.com

Barcelona,

Centre for Professional
Advancement,
Netherlands
Scientific Update,

1-2 Kg - training course

Spain

UK

April 27-28

Tel: +44 1435 873062
Email: sciup@scientificupdate.co.uk
Website: www.scientificupdate.co.uk

April 28-30

Advances in Process Analytics
& Control Technologies
(APACT) 2010 - conference

Deansgate Hotel,
Manchester,
UK

Natalie Driscoll,
CPACT,
UK

Tel: +44 141 548 4836
Email: natalie@cpact.com
Website: www.apact.co.uk

May 2-7

45th Bürgenstock Conference

Brunnen,
Switzerland

Professor E. Peter Kündig,
University of Geneva,
Switzerland

Tel: +41 22 379 6093
Email: peter.kundig@unige.ch
Website:
www.stereochemistry-buergenstock.ch

May 3-6

BIO 2010 - convention

McCormick Place,
Chicago,
US

BIO,
US

Tel: +1 202 962 6655
Email: reg2010@bio.org
Website: http://convention.bio.org

May 4-6

Environmental Toxicology

St Raphael Resort,

Wessex Institute of

Tel: +44 238 0293 223

2010 - conference

Limassol,

Technology,

Email: cshiell@wessex.ac.uk

Cyprus

UK

Website: www.wessex.ac.uk/10-conferences

Philadelphia,
US

Eric Lang,
Novasep,
France

Tel: +33 3 83 49 6496
Email: eric.lang@novasep.com
Website: www.prepsymposium.org

May 9-12

Prep 2010 - symposium
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Products & Services Directory
For more information please contact
Christine Atkinson on Tel: +44 (0)1737 855461
Email: christineatkinson@quartzltd.com

RECRUITMENT

FINE CHEMICAL EQUIPMENT

FULL-SCALE

MANUFACTURING FACILITY
FOR FINE CHEMICAL INTERMEDIATES
Located in Scotland
:: Batch Sizes :: 1 – 4.5 cubic meters
:: Materials of Construction ::
Hastelloy, Glass-Lined, 316L SS
:: Late Model, many ATEX & CE Certified ::
www.EquipNet.com
Sales@EquipNet.com

LABORATORY EQUIPMENT

ANALYTICAL SERVICES

Offer us your surplus chemicals

Surplus Chemicals Specialist
47 Birch Road, Congleton, Cheshire, UK
Tel: +44 (0) 1260 299996
Fax: +44 (0) 1260 298149
Email: trader@commoditychemicals.com

US +1.781.821.3482
UK +44.118.901.6161

3-5 May 2011 Philadelphia, USA
call John Lane now for more information
on +44 (0) 1737 855076

PORTS

www.commoditychemicals.com
PRE - OWNED
EQUIPMENT

PRE-OWNED EQUIPMENT
Chemical Process & Lab Assets
from Industry Leaders

w w w. Equi pNet.co m/ che mical

Call now to discover our exciting range of packages
available! 01737 855461
www.specchemonline.com

Your total Supply Chain Partner for
Customized Raw Materials
and Regulatory Compliance

SAFC Supply Solutions® recognizes that as products move
through the pipeline compliance requirements evolve.
To meet your individual needs and deliver consistent
products SAFC® has put an industry-leading quality
assurance program in-place. We not only manufacture
over half our 100,000 products, our experts also offer
advice on your ever-changing compliance requirements for
Flavors & Fragrances, Starting Materials and Diagnostics.
Strict evaluation and control procedures for all our
suppliers, an efﬁcient change control notiﬁcation process,
and the delivery of appropriate supporting documentation
are all part of our service.
From development through commercialization,
SAFC Supply Solutions anticipates your needs and
evolves to support your requirements.

www.safcsupplysolutions.com

