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A NEW DECADE has begun. Inevitably we 
tend to look for patterns around dates and 
the fact that the current year ends in zero – 
leaving aside that there is no rational reason 
for organising the calendar the way we do – 
means that is bound to happen now. And, as 
it happens, these tumultuous times have lasted 
about a decade, since the crash of late 2008.

When it comes to looking ahead for the 
industry that underpins all industries, a year ahead is as far as we tend  
to look these days. There is simply too much uncertainty in the world to  
do otherwise.

In late 2019, the CEFIC, the ACC and Germany’s VCI all released 
year-end figures. These were based on different methodologies and 
underlying assumptions – the ‘business of chemistry’, for instance, takes 
some explaining to Europeans – but some generalisations can be made, 
most obviously that 2019 saw a small decline in production and 2020 is 
expected to be static.

CEFIC said that it expected chemical production in the EU to have 
declined by 1% from 2018 to 2019. Slower global economic growth, 
political uncertainty around Brexit and ongoing trade conflicts all had 
an impact. The automotive and appliances sectors saw much reduced 
demand, although construction demand was up 2.5%.

“While rising real incomes should keep demand in manufactured goods 
stable, the continuous political uncertainty and hostile trade environment 
are unlikely to promote significant growth,” CEFIC said.

Germany, the EU’s largest chemicals producer, saw a 7.5% fall in 
chemical-pharmaceutical production and a 5.0% fall in sales to €193 
billion, the VCI said. This was largely down to pharma; for the rest, 
production was 2.5% down. Volumes were lower in most chemical-
consuming sectors, with detergents and personal care products a  
notable exception.

“The global economic downturn and the trade disputes between 
China and the USA adversely affected the industry’s foreign business 
both overseas and in Europe – while the domestic demand for chemical 
products from industrial customers declined,” the VCI said. For 2020, a 
slight (0.5%) increase in production is forecast, but not immediately.

The ACC’s Year-End 2019 Chemical Industry Situation & Outlook, 
finally, found that the US chemical production, excluding pharmaceuticals, 
“expanded at a slower pace in 2019 due to trade challenges and 
slower growth in several key end-use markets for chemistry”. The weak 
automotive market was a significant marker of this.

“Production was expected to end the year only 0.6% up, in line with 
general slowness in industrial output. It will slow further to 0.4% in 2020 
before accelerating in 2021, due to weakness in global manufacturing and 
uncertainty in trade policy … On the other hand, output from new capacity 
linked to the shale gas advantage will provide tailwinds,” the ACC said.

At the risk of getting on my hobby-horse again, the fact that the UK 
general election in December made it certain that Brexit will happen has 
not clarified what form it will take. That can will still be kicked down the 
road a while longer and the uncertainty that has hung over us since 2016 
still has some time to go. And on that note, happy New Year (and, indeed, 
decade,) to you all anyway.

Dr Andrew Warmington
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head of marketing & sales at 
Saltigo. 

“HPAPIs with smaller quantities 
are even more challenging, 
hence they require a thorough 
evaluation also in terms of future 
developments and commercial 
potential. There needs to be a 
specific case to make it worthwhile. 
The pharma companies who want 
this are looking for completely 
different kinds of services compared 
to classic CMO businesses.”

Despite SafeBridge Consultants 
setting the gold standard that 
most aspire to and the general 
widespread use of its bandings to 
describe the occupational exposure 
levels (OELs) of containment 
for different classes of HPAPIs, 
there is still no universally agreed 
nomenclature. Moreover, the 
technology is still evolving rapidly, 
as are the compounds that are 
entering the pipeline. 

According to one company 
executive, about 80% of the  
market is in the 1-10 μg/m3 OEL 
range, while the rest is mostly 
slightly below 0.1 μg/m3. That 
said, there is growing interest 
among some CDMOs with most 
experience in the field in what they 
variously call ‘ultra-pure’, ‘ultra-
high potency’ or ‘hyper-potency’ 
products. These have their own 
containment challenges that require 
very different engineering skills.

Mirror image
Lonza, one of the longest-
established companies in the 
field, had announced a major 
investment in HPAPIs at its site  
at Visp, Switzerland, in June, 
adding two 4 m3 multi-purpose 
production lines. This was to be 
followed by capacity optimisation 
to improve flexibility in existing 
production lines. 

The new capacity is now in its 
qualification phase and should 

be online by July 2020. Speaking 
in Frankfurt, Dr Maurits Janssen, 
senior director and head of 
commercial development for APIs, 
said that it also features some 
new technologies in high potency 
in terms of containment. Part of it 
is dedicated to AstraZeneca, with 
oncology still the main driver of  
the market.

Janssen – Lonza looking closely at assets

The company can safely handle 
HPAPIs down to 0.1 μg/m3 OELs at 
all manufacturing scales, and also 
has ADC payload facilities down 
to 1 ng/m3. Related capabilities 
include micronisation and spray 
drying to improve bioavailability 
and formulate final dosage forms 
under full containment, plus 
specialised oral dosage forms  
for HPAPIs.

“We are looking quite intensively 
at our asset portfolio. What facilities 
do we have and are they still fit 
for purpose for the next couple 
of years or do we need to make 
changes? There, we are having a 
dialogue with the engineers and 
the SHE team who have the first-
line responsibility for designing 
occupational health to maintain safe 
working conditions,” Janssen said.

CMOs continue to invest heavily in the booming market for high 
potency APIs. Andrew Warmington spoke to some of them at CPhI 
Worldwide 2019

More power to you

THE HIGH POTENCY APIs (HPAPIs) 
market has been growing 
exponentially for some years 
and is obviously of interest to 
pharmaceutical C(D)MOs, whether 
or not they are already active in 
the field. Many of those who were 
present at CPhI Worldwide 2019 in 
Frankfurt in early November had 
made some recent investments 
and/or were planning them.

By some accounts, the HPAPIs 
market is verging on saturated, 
with large numbers of CMOs – the 
very precise figure of 23 has been 
quoted – investing. HPAPIs are not 
a simple sub-set of APIs: as some 
pointed out at Frankfurt, it involves 
a very different skill-set and a 
substantially different customer 
base, so some are wary of getting 
into this market without specific 
customer demand.

“Today’s requirements, such as 
GMP for standard potency volumes 
in the pharmaceutical market, 
are often challenging and are 
increasingly often applied also 
to intermediate steps too, though 
we can offer solutions because 
of our flexible asset structure, 
technological portfolio and broad 
expertise,” said Andreas Klein, 

Klein – Saltigo needs specific case for 
investment
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within the Health Care business 
line. “We can now produce up to 
seven HPAPIs at Tippecanoe in 
parallel,” he said.  In addition to 
these CMO services, the company 
offers clinical and commercial 
sterile drug product manufacturing, 
filling and handling for HPAPIs 
at its facilities at Birmingham, 
Alabama, and Vancouver, Canada. 

Big business
HPAPI manufacture is a small-
volume business, but not always 
as small as some think. Ampac 
Fine Chemicals, now united with 
SK’s pharma activities within SK 
Pharmteco, is long established in 
high potency and on a very large 
scale. Much of the capacity at 
the company’s ex-BMS facility at 
Swords, Ireland, is high potency, 
according to CEO Dr Aslam Malik. 

The company is now looking 
towards 3.8-5.7 m3–scale 
manufacture in the 1-10 μg/
m3 range, plus further isolation 
capability at other sites. This was 
driven, Malik said, by a mixture 
of existing projects and growing 
pipeline of projects that have 
been increasing in their molecular 
complexity as well as their potency.

Similarly, James Faust, director of 
API business development in North 
America for Fareva, said that the 
company has invested nearly 30 
million in high potency at the La 

Vallée site in France that it acquired 
from Merck & Co. in 2015 and has 
now finished validation of its first 
product. This now has 0.1, 0.4 and 
4 m3 reactor suites, plus others of 
0.25 and 0.8 m3 at another site 
 in Germany. 

“We have a very dominant 
position in the high potent side,” 
Faust said. “Our value proposition 
is the experience we have. We are 
now looking to fill our new capacity 
with commercial programmes that 
have the right fit for our capacity 
for various phases.”

Dr Markus Blocher, CEO, 
chairman and majority shareholder 
of Dottikon ES in Switzerland, 
also highlighted the tendency for 
some products thought to come in 
as HPAPIs that turn out not to be. 
“The prediction that we would get 
more potent compounds at lower 
quantities doesn’t hold true. What 
we are seeing is blockbusters and 
high volumes, in particularly in 
oncology,” he added.

This, in his view, raises one of 
the key future questions. China is 
becoming an important market 
for oncology products, so the 
potential is huge, but there is 
also great uncertainty about how 
regulation might change, plus 
many innovator compounds are 
going into development for similar 
indications. There is also a “high 
volatility” in customers’ forecasts of 
their volume needs.

Targeting ADCs
Piramal Pharma Solutions 
has just completed a relatively 
modest, double-digit million-
dollar investment at its former Ash 
Stevens site at Riverview, Michigan, 
said Peter DeYoung, CEO of the 
holding company, Piramal Global 
Pharma. A QC and analytical 
laboratory and two kilo labs were 
added and office space doubled, 
enabling the company to make 
HPAPIs at 1 ug/m3 exposure and in 
some cases as low as 20 ng/m3, all 
at commercial scale.

Another such investment is 
beginning at an adjacent site to 
the existing HPAPI facility. Following 
permitting, further progress was 
expected by the end of 2019. Both 
investments were customer-led, with 

company strategy “to offer a 
continuum of capabilities in potent 
SafeBridge 3b manufacturing”. 
This will range from laboratories 
and kilo labs at Porcheville, west of 
Paris, to existing commercial HPAI 
capabilities at up to 1,500L scale 
at this site.   

“This major investment has been 
designed to support the global 
launch of a new generation of 
contraceptive with an improved 
side effect profile,” Combis said. 
“It is the culmination of a six-year 
collaboration with a European 
pharmaceutical company to 
support Phase II and III clinical trials 
up to filing and global launch.”

Evonik is another major player 
in HPAPIs. Indeed, it claims to 
have the world’s largest capacity in 
the field, 170 m3, at its former Eli 
Lilly site at Tippecanoe, Indiana. 
The reactors here support pilot- to 
commercial-scale production up 
to 8 m3. In addition, the company 
has another HPAPI facility at Hanau 
Germany, where it has capacity 
for process R&D and lab-scale 
production, including ultra-HPAPIs 
with OELs down to 5 ng/m3. Like 
Lonza, it has been active in the 
field for over 20 years.

High potency was among the 
special technologies on which 
Evonik invested 36 million in 
2018, according to Dr Andreas 
Meudt, VP of Exclusive Synthesis 

P

Blocher – Many compounds end up not 
being highly potent
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an anchor customer contributing 
to the investment in return for first 
rights of access. In some instances, 
DeYoung said, customers have 
Phase III programmes at its sites 
and want to ensure that capacity 
will be available to them.

“In ADCs, we have a bunch of 
customers who have decided to 
invest more in the development 
pipeline because of the commercial 
success of several ADCs,” 
said DeYoung. “Several of our 
customers are at the point of 
registration. They’ve looked at their 
patient models and decided that 
the way to meet that is have us 
build out some additional suites, 
so that’s what we’re going to do at 
our Grangemouth site in Scotland.”

Johnson Matthey (JM) is 
expanding its high potency 
capacities in North America on two 
fronts, according to Tom Sturgeon, 
assistant director of business 
development. It has invested to 
supply the warhead and the linker 
for Immunomedics’ triple-negative 
breast cancer treatment and is also 
planning speculative expansion to 
address growing general demand. 
JM has another HPAPI facility at 
Edinburgh, UK. 

“There’s a strong opiates side to 
what we do. Fentanyl compounds 

have a lot of bad press but they 
also have important clinical uses,” 
Sturgeon said. “Their potency is 
part of the risk in their misuse 
and it is absolutely critical how we 
manufacture it. We have decades 
of experience in compounds where 
2 mg is a lethal dose. Potency is 
critical right across the spectrum of 
what we do.”

JM links its offer in HPAPIs 
back to other capabilities it has 
been investing in particle design, 
including crystallisation and  
spray drying, milling and 
micronisation, all under 
containment. Customers often 
demand this, particularly at the 
early stages where molecule 
potency is not clearly known yet.

Asian base
China- and US-based STA 
Pharmaceutical, a WuXi Apptec 
company, has been making  
HPAPIs at up to 10 kg-scale in  
its kilo lab for the past five years, 
according to Dr Xiaoyong Fu, 
senior VP of API development  
and commercialisation. The 
company is now adding another 
kilo lab and, in response to  
market demand, is also building  
a multi-purpose HPAPI pilot  
plant with capacity of up to 1,000L 

that should come onstream in 
2020. 

Alcami made an investment 
of about $7 million in two high 
potency suites two years ago and 
has seen business grow year on 
year. It is now seeing an increasing 
market focus on compounds with 
OELs of <10 ng/m3, noted Mark 
Millar, director and business unit 
head for APIs. 

Others to have expanded 
in recent years include 
CordenPharma, with HPAPI 
development lab capabilities  
at Boulder, Colorado, and GVK 
Bio, which put up an HPAPI block 
at its site in Vizag, India. “It’s still 
small, but we are one of the few 
companies in India that has such 
a facility, including isolators,” said 
CEO Manni Kantipudi. 

A few weeks after the show, 
finally, Heraeus Pharmacetical 
Ingredients announced an 
expansion of its platinum-based 
HPAPIs capacity at Hanau. 
Commercial production is due  
to begin in 2020, once regulatory 
certification is complete. This  
came in response to “rocketing” 
demand for such APIs, which  
are used in lung, colorectal, 
testicular and ovarian cancer 
treatment, the company said. 

The aisles at CPhI Worldwide 2019 in Frankfurt
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safety (OHS) risk is good business 
and also what the law demands.

Core principles that form the 
basis of good potent drug safety 
management are neither complex 
nor exotic. Health and safety 
rules for managing exposure 
risk of workers to other ‘regular’ 
hazardous substances have been 
established for a long time and 
have always applied to APIs. There 
are no special laws just for APIs.

So why do so many companies 
struggle in managing API OHS 
effectively? Some of the factors are:

£ Lack of regulatory safety limits 
(pharmaceutical toxicological 
hazard)

£ High toxicity – safe limits for 
APIs can be many orders 
of magnitude higher than 
‘regular’ chemical substances. 
For example, the safe limit for 
paclitaxel (a common, small-
molecule chemotherapy drug 
that is potent but not ‘highly’ 
potent) is about 5,000 times 
lower than the safe limit for 
sodium cyanide.

£ Risk is often presented in the 
form of a non-homogeneous 
matrix (particles in air) and at 
levels beyond human  
perception

£ Lack of readily available, low-
cost, reliable and robust ‘tools’ 
for OHS

Justin Mason-Home of HPAPI Projects overviews the occupational 
health and safety challenges in manufacturing high potency APIs

HPAPIs: A systematic, 
scientific endeavour

IRONICALLY, THE HIGHLY potent 
APIs (HPAPIs), given to patients in 
very small, sometimes microgram, 
quantities, in highly controlled 
circumstances like tablets, closed 
syringes or closed sterile infusion 
bags in liquid, highly diluted form, 
may also be handled, at scale, by 
healthy workers, not diluted, in the 
open and in dry powder form.

Risks of serious illness to worker 
health from handling HPAPIs are 
real. Company management of 
worker potent drug safety needs 
the same standard of science 
that is applied throughout the 
(bio)pharmaceutical commercial 
process. Understanding and 
managing occupational health and 

High potency manufacture 
using PPE at Cambrex
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over many years and this is unlikely 
to change in the near future.2,3 

Risk assessment
HPAPI hazards are just part of 
the story. What translates hazard 
into a problem or business 
liability is risk. It is no surprise 
that hazardous substance OHS 
laws are underpinned by risk 
assessment. Risk assessment, at 
its core, is whether the hazard is 
presented to a target: in the case 
of biopharmaceutical OHS, this is 
workers handling APIs. 

The level of worker ‘exposure’ 
to APIs, and whether it takes 
place at health-relevant levels, 
depends on many factors, each of 
them often with many sources of 
significant uncertainty. Furthermore, 
uncertainty in hazard assessment, 
control and containment 
effectiveness, and many other 
relevant aspects of potent drug 
safety, make managing API OHS far 
more difficult than other hazardous 
substances. There is no such thing 
as zero exposure or zero risk.

Worker exposure can take place 
via various pathways. Inhalation 
of airborne particulate material is 
the primary route of concern. Both 
regulatory and in-house developed 
OELs represent a safe mass of 
inhalable material in air that a 
worker can be exposed to. Dermal 
exposure is another significant 
route of exposure and other routes 
are also present.

Robust quantitative risk 
assessment and techniques, 
such as air dispersion modelling, 
equipment performance and 
failure rates, and continuous 
monitoring, which might be 
available elsewhere, are rarely, if 
ever, available in the API world. 
Risk assessment thus tends to be 
more qualitative. 

Approaches to potent drug risk 
assessment vary, including, matrix-
type approaches through semi-
quantitative ‘algorithms’. Factors 
that contribute to workers exposure 
risk include:

£ Quantity
£ Physical form
£ Physicochemical properties
£ Facility- and process-scale   

The traditional measure of 
chemical substance hazard is 
the occupational exposure limit 
(OEL), expressed as an airborne 
concentration over a time-weighted 
average (TWA) period, typically 
eight hours. OELs then represent a 
limit that a worker can be exposed 
to for eight hours/day over five 
days/week, over a working lifetime, 
without a significant risk to health.

Governments do not set OELs for 
biopharmaceutical substances. This 
is left to the parties handling those 
substances and can be determined 
by suitably qualified and 
experienced biopharmaceutical 
occupational toxicologists.1 

As a rule of thumb, toxicology 
information obtained by late 
clinical trial stages is sufficient 
to develop a quantitative OEL 
and this should be seriously 
contemplated at that time. The 
quality of OEL setting and related 
hazard assessments can be highly 
variable and benchmark standards 
are not really available. 

Poor hazard assessment can 
present major business and 
commercial risks. Believing 
that an API is more potent and 
toxic than it really is can result 
in over-designing facilities and 
equipment and related operational 
complexities. 

Conversely, concluding that an 
API is less potent and toxic than it 
really is can result in inadequately 
controlled risk and increased risk 
of worker exposure, which can also 
have major business impact. I have 
experience of some very poor API 
OEL setting in recent years.

OELs can be developed for late-
stage clinical APIs and beyond, 
but what about early clinical 
and pre-clinical (including R&D) 
substances? Many R&D biopharma 
pipelines are delivering some very 
highly potent and toxic APIs. 

Most commonly, companies 
use ‘banding’ or ‘categorisation' 
systems which typically place APIs 
in four or five hazard bands, which 
can then be used, along with 
process information to establish 
control/containment strategies for 
handling APIs in different working 
environments. Banding has been 
the subject of variable application 

£ Poor perception of hazards and 
risks. The rather non-intuitive 
nature of potent and highly 
potent drug safety and the 
paucity of OHS management 
data in this area, leaves open 
gaps often filled by poorly 
informed intuition, guesswork 
and assumption 

OHS elements
The OHS elements that must be 
managed within any API project are 
the same as in any work involving 
hazardous substances. The key 
differentiator is that the steps 
involved are more difficult and the 
‘tools’ typically used elsewhere are 
not available here.

Substance hazard is an intrinsic 
property of a material and 
does not change with dilution, 
formulation, physical form, etc. 
Pharmaceutical substances differ 
in that their fundamental function, 
that is to affect human (or animal) 
physiology, is ‘designed in’. 

More recently, researchers 
have been designing in higher 
therapeutic potency. Whilst this may 
be good for the patient, risks to 
healthy workers handling HPAPIs 
are increasing.

On the positive side, the 
biopharmaceutical development 
process involves gaining detailed 
toxicology-relevant information, 
all the way along the drug delivery 
timeline. Accordingly, more safety 
information is gathered about 
pharmaceutical substances than 
would ever be the case for a newly 
developed ‘regular’ fine chemical.

In the case of potent and highly 
potent APIs, very small therapeutic 
dose levels can impart profound 
and radical human physiological 
effects. For example, a 20-μg dose 
of an oestrogen can be sufficient 
to render a woman infertile within 
contraception. 

Even smaller doses readily have 
the potential to precipitate adverse 
health effects in healthy people. For 
nominally healthy workers handling 
APIs, it follows that one needs to 
know the occupational potency and 
toxicity of a substance – that is, a 
measure of its intrinsic hazard – so 
that effective decisions can be made 
in terms of protecting worker safety. P
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health effects in workers handling 
APIs have been in laboratory 
settings, handling very small 
quantities of material.

Control
Regulations like the UK’s Control 
of Substances Hazardous to Health 
(COSHH) and its equivalents 
elsewhere invoke a ‘hierarchy of 
control’ that describes how OHS 
protection of workers can be 
achieved. This also makes scientific 
sense. 

These hierarchical approaches, in 
practice, place primary emphasis 
on using engineering control at 
the point of emission, thereby 
encouraging effort ‘close to the 
action’. Accordingly, controls can 
be applied in a minimal space and 
volume, where they can be most 
effective and protect all workers. 

The most effective process, 
facility, equipment and containment 
approaches recognise the benefit 
of engineering controls at source 
(hardware). The next element is to 
use procedural and organisational 
measures to deliver control and 
only then contemplate using 
personal protective equipment 
(PPE), which, by definition, protects 
only the individual.

Engineering controls may be 
applied close to the process, 
principally in two ways; control 
measures based around ventilation 

(ventilated enclosures, local 
exhaust ventilation, downflow 
booths, etc.) and higher levels 
of control, based around barrier 
containment. Further levels 
may take the form of API facility 
measures, including facility 
layouts, personnel and equipment 
transitions, HVAC systems, airlocks, 
workplace air filtration and more.

Procedural and organisational 
measures include a need for 
excellent standard operating 
procedures (SOPs), process 
scrutiny, excellent potent drug 
safety training, maintenance, 
workplace culture and other 
‘software’ elements, such as worker 
medical surveillance.

Effective HPAPI safety needs 
a combination of all the above 
control methods, acting in concert, 
to deliver worker protection. With 
an absence of ‘tools’ and multiple 
uncertainties present, however, 
establishing, maintaining and 
demonstrating the presence of a 
safe working environment is far 
from straightforward.

Occupational hygiene
High risk, potential company 
liability, regulatory requirements, 
multiple uncertainties and other 
aspects indicate a need to 
monitor the working environment 
empirically, and to confirm 
the presence of safe working 
environments and the performance 
of engineering control and 
containment systems scientifically.

To the best of my knowledge, 
no specific continuous monitoring 
system for API particulate 
substance in air has ever been 
developed, mainly because it 
is impossible to present a non-
homogeneous particulate in air to 
a sensor. In contrast, monitoring 
for true gas-phase (diffusion-
controlled) substances in air, such 
as volatile organic compounds and 
reactive or toxic gases, is robust, 
straightforward and relatively 
cheap.

As would be the case for 
monitoring exposure to workers for 
‘regular’ hazardous substances, 
monitoring worker exposure to APIs 
should also form part of HPAPI 
OHS management. An API OEL is 

control & containment
£ Frequency of handling
£ Effectiveness of procedures (H&S 

SOPs)
£ Worker competence
£ Managerial oversight, 

competence & culture

The core physics principle at 
work is that of mass transport 
(or mass transfer) – that is, the 
transportation of a mass of 
material from one place to another 
under the influence of a force. The 
risk-relevant mass in this context 
is very small and cannot easily be 
measured or modelled. 

Accordingly, small particle, 
high energy, high mass transport 
activities, such as micronisation 
or milling, present the highest 
potential risk. However, it is all too 
common to see significant risks 
discounted for many non-scientific 
reasons, such as where amounts 
perceived to be ‘small’ are 
handled, for example in laboratory 
settings. The science seems to get 
lost! 

One gram of material is 
1,000,000 μg. With an API that 
has an OEL of 1 μg/m3, handling 
1g and releasing one part in 
1,000,000 into 1 m3 of air would 
represent working just at a ‘safe’ 
limit. Some of the most profound 

P

High potency unit at Alcami in the US
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of limited value in the absence of 
a validated air monitoring method 
and having such a method is of 
limited use, without testing the 
workplace to assess if workplace 
levels are safe. 

Validated air monitoring 
methods are available for many 
APIs. In their absence, surrogate 
substances may be used. All 
methods should have all the usual 
analytical validation parameters 
of sensitivity, accuracy, precision, 
sample preservation, etc.

Air sampling devices (typically 
the IOM Multidust sampler or a 37 
mm air monitoring cassette) have 
significant limitations, in terms of 
human health-relevant inhalation 
sampling efficacy, post-sampling 
sample acquisition and other 
limitations. This contributes to one 
of the many sources of uncertainty 
present in assessing workplace 
safety in API environments.

Biopharmaceutical OH 
workplace monitoring has two 
key elements: worker exposure 
assessments versus OELs or 
other robustly determined safe 
limit values; and, (particulate 
material in air) engineering control 
and containment equipment 
performance testing against a 

target.3 Assessing the performance 
of API engineering controls is 
described in the widely used and 
industry-recognised, International 
Society for Pharmaceutical 
Engineering (ISPE) Good Practice 
Guide, Assessing Particulate 
Containment Performance.4

Summary
Effective management of HPAPI 
OHS needs to draw together the 
professional skills of occupational 
toxicology, biopharma process 
understanding, facility, process and 
containment chemical engineering, 
analytical chemistry, OHS and 
safety management, and to apply 
the same degree of systematic 
science that is necessary to develop 
and deliver a drug to a patient.

Rigorous OHS management, 
delivering evidence-based, 
data-driven work, can deliver 
facilities, processes, equipment 
and operations where risks and 
uncertainties are understood, 
where defensible business decisions 
are made and where liabilities are 
understood and controlled.

Integrating OHS into HPAPI 
projects at the outset, using the 
same structural principles that 
support development and delivery 

of therapeutic biopharmaceutical 
projects, can deliver business 
investment decisions, based on 
sound systematic science, protect 
workers, protect investments and 
comply with the law. 
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£ Secondary: a controlled 
environment around the process 
equipment (a facility with air-
locks and a pressure cascade 
towards outside areas)

£ Third: personal protective 
equipment

Primary containment has to be 
a reliable first line of protection 
that can ensure that the OEL of 
the substance can be met. The 
second and third levels should 
provide additional safety, should 
the primary level fail during the 
handling of these highly potent 
compounds. 

Evonik has recently qualified 
a small-scale facility in Hanau, 
Germany that can safely handle 
ultra-HPAPIs. This article describes 
how primary and secondary 
containment levels there were 
qualified through the application 
of International Society for 
Pharmaceutical Engineering (ISPE) 
principles to assess particulate 
containment performance.2,3

Occupational hygiene 
qualification is the main 
quantitative method to verify the 
tightness to which installations 
can control the emission of potent 
compounds into the air. When a 
new HPAPI facility is planned, a 
control performance target (CPT) 
needs to be established. This is 
generated by risk assessment 
and should typically be half of 
the lowest OEL of the compounds 
expected to be handled at the 
facility. 

Case study
In this case, the user requirement 
specification (URS) of the facility 
anticipated the handling of HPAPIs 
with an OEL down to 5 ng/m3. 
Accordingly, the CPT was set to  
2.5 ng/m3. 

The process to verify the 
conformance of a facility 
and containment within it in 
terms of meeting its CPT can 
be performed by measuring 
the concentration of the drug 

Jochen Becker, global project manager at Evonik, shares how a 
facility for handling extremely potent pharmaceutical ingredients 
was qualified by occupational hygiene measurements

Qualification of a 
small-scale facility for 
ultra-HPAPIs

HIGH POTENCY APIS (HPAPIs) are 
typically defined as compounds 
with an occupational exposure 
limit (OEL) of less than 10 μg/m3 
over an eight-hour time-weighted 
average (TWA). However, an 
increasing number of compounds 
under development require control 
of exposure levels down to an OEL 
range of 1-20 ng/m3. 1 These are 
sometimes called ultra-HPAPIs. 

It is essential for companies  
who manufacture HPAPIs to  
design and maintain robust  
hazard assessment and risk  
control systems for their facilities 
and equipment. In order to  
achieve compliance for compounds 
with extremely low OELs, like 
ultra-HPAPIs, all operational 
activities must be performed in 
accordance with a strict hierarchy 
of containment controls. These 
comprise three levels: 

£ Primary: use of sealed equipment 
(rigid isolators, flexible glove 
bags or laminar flow cabins)

Figure 1 – Laminar flow weighing cabin SMEPAC qualification 
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external partners who are able to 
analyse filters with this surrogate at 
low LOQs. These are necessary to 
prove via airborne measurements 
that the CPT of 2.5 ng/m3 for an 
eight-hour working day has been 
achieved. 

The in-house analytical method 
was refined from an initial LOQ  
of 1 ng/filter to an LOQ of 0.25/
filter (Figure 3). The LOQ and 
the limit of detection (LOD) were 
validated according to ICH Q2 (R1). 
The actual LOD was at 0.04 ng/
filter and the LOQ was at 0.12 ng/
filter and thus lower than the LOQ 
validation target of the method.

Airborne measurements were 
performed with a calibrated pump, 
which distributed a defined air 
volume of 0.21 m3/hour over a 
filter. The particles of the surrogate 
were captured on PTFE membrane 
filters 37 mm Ø, 1.0 μm, Pall Type 
TF 1000. 

The filter was then extracted 
with 10 ml of methanol, using 
a validated extraction protocol. 
The breathable dust fraction 
was determined by analysis of 
the methanol PTFE filter extract, 
while the airborne concentration 
was calculated with the detected 
amount and the air volume that 
passed through the filter.

The sampling points were 
planned according to ISPE 
principles. As well as stationary 
sampling points, the breathing 
zone of the operators was 
monitored. The operations for the 
measurements were defined and 
executed according to standard 
operating procedures, as used 
during routine work. 

In addition to routine workflows, 
deviations, such as high dust 
generation within the isolator or 
the accidental contamination of an 
operator at containment breach, 

substance or a surrogate in the air 
using a validated measurement 
technique. The Hanau facility 
and associated apparatus were 
qualified using Naproxen sodium 
as surrogate material for the 
airborne measurements. This is 
a suitable surrogate for testing 
many operations, given its particle 
properties and good detectability 
by analytical methods. 

Key containment systems for 
handling potent compounds in 
solid form in the facility include a 
flexible glove bag, a laminar flow 
safety weighing cabin (Figure 1), 
a biosafety cabin and an isolator 
(Figure 2). The SMEPAC sampling 
plans and analytical measurements 
were performed according to the 
ISPE Good Practice Guide.3 

For the surrogate material, a 
validated HPLC method with a limit 
of quantification (LOQ) of 0.25 ng/
filter is available in-house and at P

Figure 2 – Isolator SMEPAC qualification 

Figure 3 – HPLC-UV Fluorescence detection of Naproxen sodium after extraction from filter

0.25 ng Naproxen 
sodium, extracted from 

air sampling filter
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trials are starting earlier in the drug 
development process, especially for 
oncology therapies, and regulatory 
approvals are coming quicker than 
in the past. The faster a product is 
approved, the larger its potential 
market share. 

Pharma companies of all 
sizes are pursuing orphan and 
breakthrough designations for their 
innovative drug products, leading to 
accelerated development timelines. 
Speed is particularly important for 
smaller companies, which may rely 
on just a few compounds in their 
pipeline for their revenue stream 
and therefore their survival.

Many pharma and biotech 
companies are turning to external 
manufacturing partners to assist  
with development of complex 
molecules, including ADCs. This is 
sometimes due to capabilities and 
scale; small or emerging biotech 
companies often lack the resources 

in-house for complex molecular 
production. 

Working with an external service 
provider can also help shorten 
drug development timelines and 
costs by reducing or removing the 
need for time-intensive technology 
transfer upon progressing through 
clinical phases. Due to their broad 
manufacturing capabilities, CDMOs 
are increasingly helping to develop 
ADC products that will hopefully 
bring great benefits for patients 
around the world.

A complex proposition
Since ADCs hold such promise, 
especially in cancer treatment, 
they are receiving a lot of attention 
from pharmaceutical companies 
and manufacturers. The market for 
HPAPIs – a crucial component in 
ADC production – is growing at over 
10%/year, outpacing the overall 
small molecule API market segment, 

Dr Maurits Janssen, head of commercial development – API, and Dr 
Bernhard Stump, head of process development – bioconjugates, at 
Lonza Pharma & Biotech, look at the advantages of outsourcing in 
one of the boom areas of pharma

Addressing complexity 
in ADC production

PHARMACEUTICAL MOLECULAR 
DEVELOPMENT is growing more 
complex, molecules are becoming 
more potent and drug target profiles 
more precise and challenging. 
One example is antibody-drug 
conjugates (ADCs), an emerging 
class of molecules which are 
generally used in cancer treatment. 

ADCs bind a highly potent API 
(HPAPI) with an antibody, allowing 
for targeted delivery of cancer 
therapies and potentially fewer side 
effects than generalised treatment, 
such as chemotherapy. These 
molecules, which are both highly 
potent and structurally complex, 
hold real promise for revolutionising 
cancer treatment; they also require 
advanced capabilities to be 
manufactured safely and effectively.

Another trend shaping the drug 
development landscape is the need 
for speed, both to clinic and to 
market. More and more, clinical 

Lonza carries out ADC production at its main site 
in Visp, Switzerland
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use-discard model of how we 
consume.

The need for more sustainable 
production methods is equally 
pressing. Many products are 
made in chemical ways today, 
said Remmers. “Microbes are 
incredibly good chemists: they 
can do stereochemistry and chiral 
structures much better than we 
can do”. Industry must also look to 
innovative feedstocks like methane, 
CO and CO2, while reducing the 
amount of water it wastes in its 
processes.

The third is the role of 
technology, said Remmers, and 
this is advancing at “breathtaking” 
speed. All four steps of the 
engineering cycle in biotechnology 
– design, build, test and learn – 
have been massively disrupted by 
technology in recent years, leading 
to the emergence of synthetic 
biology.

Fourth is the role of venture 
capital. In the last ten years, 
$12 billion has been invested in 
synthetic biology. There is a lot 
of money looking for disruptive 
technologies, with particular 
interest in agriculture, meat 
transition, cannabinoids and 
consumer products like skincare 
actives that are difficult or costly  
to synthesise.

Finally, there is the regulatory 
framework of the EU. As the old 
saying goes, Remmers noted, “the 
US innovates, China imitates and 
Europe hesitates”. Relatively little 
of the vast amount of money being 
raised and spent in this field is  
in Europe. 

“The regulatory framework 
we are giving ourselves does 
not necessarily enable a vibrant 
ecosphere,” he said. Examples 

are the extremely stringent GMO 
labelling requirements and the 
revolution in sequencing that has 
made much of the Nagoya Protocol 
redundant. Meanwhile, the US is 
actively encouraging innovative 
players to break the system.

Europe falling behind?
This observation certainly 
corresponded with what the 
attendees – of whom two thirds 
were from business – thought. 
Asked via an interactive poll 
whether they agreed with the 
statement ‘With the current 
regulatory framework, Europe will 
be out of the game ten years from 
now’, 56% agreed, 18% disagreed 
and the rest were neutral.

“Innovation and new ideas 
are not favoured by regulation,” 
said Jennifer Holmgren, CEO 
of LanzaTech, a US-based firm 
specialising in carbon recycling 
technology in which microbes 
convert waste into fuels and 
chemicals. In today’s environment, 
she said, governments take a long 
time to allow new ideas to come to 
the table. 

CEOs see huge potential for industrial biotechnology going forward. 
We report from the European Forum on Industrial Biotechnology

What will bring the 
breakthrough?

THE CONTRIBUTION 
BIOTECHNOLOGY can play to 
addressing the climate emergency 
was naturally to the fore at the 
European Forum on Industrial 
Biotechnology (EFIB) in Brussels 
in October, not least at the CEO 
forum that opened it. The event 
took place in the wake of Climate 
Week NYC and the demonstrations 
it inspired across the globe. 

The world, said moderator 
Marcus Remmers, CTO of DSM, is 
“on the cusp of a tectonic change 
that will create very big winners 
and very big losers.” The biotech 
industry has a key role to play in 
shaping this “and, if we get it right, 
I think we have a major opportunity 
and a major responsibility to play 
there”. 

Remmers identified five key 
trends that are critical for the 
biotech industry to get right, 
starting with the growing demand 
for biotech products. This refers 
above all to the need to ensure  
that 9 billion people on Earth by 
2050 can be sustainably fed,  
but also changing the produce-

Remmers – World on the cusp of a tectonic 
change

NatureWorks’ Ingeo biopolymers
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“The level of understanding 
and education on issues like 
sustainability and climate change is 
far more sophisticated in Europe,” 
he said. 

From push to pull
The second poll question was 
‘If we want to live in a healthy 
and sustainable planet in 2030, 
biotechnology is by far the most 
promising technology to make that 
happen’. Perhaps not surprisingly, 
given the audience, 57% agreed, 
11% disagreed and 32% were 
neutral.

In 2013, Bagshaw said, his 
IBLF colleagues were mainly 
bioevangelists pushing biotech 
in their companies and regions. 
Many of them are still there 
– in companies like Unilever, 
AkzoNobel, P&G and GSK, as well 
as SMEs – but they are now part 
of the company meetings where 

biotech solutions are demanded 
for new products.

“In every case, I would say, 
the group in that room in 2019 
is basically now having biotech 
dragged from them. The pull from 
the company is much bigger and 
that is in no small measure due to 
the desire of marketers to use the 
sustainability and biotech brands,” 
Bagshaw said. 

Biotech is certainly in a good 
position for the 2020s to be a very 
different decade to the 2010s, he 
concluded. Investments still need 
a payback so there is still far to go 
“but the mood music is definitely 
changing”.

Schilling agreed that profitability 
still matters when talking to 
investors. The story he most often 
tells them is about the power 
of biology. “We are really only 
scratching the surface in terms of 
our ability to gain command and 
control of our biological systems 
and do it more rapidly and at 
lower cost,” he said.

Telling stories
Fabrizio Calenti, executive director 
of Italy’s Aquafil, noted that 
his company, which produces 
polyamide fibres, including 
recyclates from sources such 
as carpets and fishing nets, is 
not a biotech firm. Rather, it 
discovered biotechnology through 
its partnership with Genomatica. 
It is also a small firm, without 

 “You have a workshop, then a 
study group, then a report – and 
then you do it again in five- or 
ten-year cycles. We need to take 
a step back and realise the world 
is on fire. I think we’re all out of 
the game if we continue with the 
systems we have that are slow in 
encouraging new ideas.”

Richard Altice, president and 
CEO of bioplastics producer 
NatureWorks, commented 
that the key is to leave room 
for innovation rather than have 
mandates. In policy, outcomes are 
usually the result of compromise. 
By its nature, policymaking is 
not really geared to the kind of 
extreme innovation we need.

The UK’s Industrial Biotech 
Leadership Forum (IBLF), said Steve 
Bagshaw, CEO of biologics and 
vaccines CDMO Fujifilm Diosynth 
Biotechnologies, has spent most 
of the last six years influencing 
government to take industrial 
biotechnology seriously. Three were 
needed to get it to formulate a 
bioeconomy strategy.

“The British government’s a really 
good example of how local issues 
can dwarf any other debate on 
anything,” added Bagshaw. “You 
might think the world’s on fire but 
you would never know if you read 
the British press. And there will 
always be something else coming 
up. It takes years and years to 
make things happen.”

Christophe Schilling, CEO of 
California-based industrial biotech 
giant Genomatica, was surprised 
by the general pessimism, however. 

Holmgren – We are all behind the curve

P

Bagshaw – User ‘pull’ replacing technology  
‘push’

Fujifilm Diosynth microbiological suite at Billingham, UK
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into synthetic biology, which is not 
the same thing at all, and much of 
the money is from larger investors. 

LanzaTech, said Holmgren, is 
partly funded from China; the rest 
are global and strategic, including 
oil and chemical companies who 
“are trying to work out what the 
future looks like”. It is now down 
to consumers to make the choices 
that will lead to a fundamental 
transformation, she said.

“None of us can address the 
challenges coming our way alone,” 
Remmers had concluded in his 

the marketing clout or skill of 
a P&G, yet it has got its Econyl 
material into 900+ fashion brands.

“We proudly tell the market 
‘There’s plastic inside’. This did 
not happen five or even ten years 
ago,” said Calenti. “It shows that a 
good nylon with a simple story can 
get consumers’ attention. When it 
comes to biotechnology, I am still 
a bit confused – there is too much 
science and not enough of a clear 
message that can be pushed.”

When the IBLF was putting its 
bioeconomy strategy together, 
said Bagshaw, it did some street 
polling about what people thought 
the bioeconomy was: 85% had 
no idea, while the remaining 15% 
thought it was a ‘very important’ 
or ‘fairly important’ for the future, 
as did most of the 85% when the 
concept was explained to them.

“The chemicals industry has 
struggled for years explaining 
what it is and we mustn’t fall 
into the same traps of trying to 
define ourselves by the technology 
we use,” he said. “We’re about 
sustainability, zero or low carbon 
solutions, and we need to think 
about how we say it. It should 
be less about one solution, more 
about what impacts society.”

The situation in the US is very 
similar, said Schilling and this 
reinforces the need for a “really 
good story” to create traction in 
consumer brands. “Consumers 
care more about sustainability, 
less about biotechnology. 
Investors, on the other hand, are 
more interested in the power of 
biotechnology. That’s the balance 
that we have to address, as leaders 
in our companies, when talking to 
different constituencies.”

Finding funding
Echoing what was said about 
regulation, 60% of delegates 
said that they expect most of the 
investment to take place in China 
in the next ten years, as against 
29% in the US and 11% in Europe. 

Before the financial crash, 
Schiling noted, there was a huge 
wave of investments in industrial 
biotech, led by US venture capital 
and driven largely by energy 
security. Now, far more is going 

P

opening presentation. Clearly the 
room agreed. When asked ‘Who 
should be leading the transition 
to a biobased circular economy?’, 
75% said that everyone – business, 
government and academia – 
should. 

This is clearly right, Altice 
observed. “Academia is about 
the art of the possible. From 
the business world I have a very 
different perspective. To make the 
kind of changes we want to see, 
we must have business models 
that attract, and deliver a return 

Altice – Benchmark returns must be made

The CEO panel opened last year's EFIB
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on, capital. There’s a lot of money 
available out there but there’s 
always a ‘but’: ‘but’ we need to 
make benchmark-type returns.”

“We don’t do anything alone,” 
Holmgren agreed. “Our biggest 
investors and our biggest sites 
are with big steel and chemical 
companies. Government has given 
us a lot of support. Academia is a 
big part of lifecycle assessment and 
everything else we do.”

The problem with many of the 
funds, she said, is that “they won’t 
take risks. So how do you cross 

the ‘valley of death’ and go from 
pilot to demo to commercial?” 
Government really needs to play a 
bigger role in this, in her opinion, 
though Schilling countered that 
governments picking technology 
‘winners’ has often produced 
disappointing outcomes.

“We’ve been saying this for 
years, but it’s a difficult message 
to get home,” Bagshaw said. “It 
means significantly more money 
at risk to governments than in the 
early stages, and it’s also much 
more specific to technology. These 

are multiple asks of any one 
government that we are struggling 
to articulate well.”

Who takes the lead?
The last proposition to be made to 
the audience was perhaps the most 
provocative. ‘The chemical industry 
is responsible for the unsustainable 
world we currently live in, so we 
are the ones who should also feel 
responsible for changing the world 
for the better’. To this, 44% agreed, 
30% disagreed and 26% were 
neutral.

The consumer also has 
responsibilities, Altice said, but  
“I think there is no better group 
to lead us through the challenges 
we face today than the chemical 
industry. It’s a gigantic and 
complex problem, which needs 
collaboration from many different 
constituents, but it also takes 
individual leadership to drive 
substantial change.”

As to how to drive the change 
that so many want but everyone 
wants someone else to do, Schilling 
remarked that industry’s key 
role is to show examples of what 
can be done and to persevere. 
“Partnership between government 
and industry is crucial here,” said 
Bagshaw. “Having seen the impact 
net zero as a commitment makes 
on a business community and the 
recognition that you’ve got to do 
something does help.” 

Business has real trouble 
with setting an artificially high 
standard that others might not 
follow, so a global approach is 
really important, he added. Moral 
obligations on industry are one 
thing, but sometimes shareholders 
pull in the other direction. Thus, 
setting ground rules like net zero 
by 2050 is important, even a  
game changer.

Rather than having a specfic 
responsibility, industry, in 
Holmgren’s view, is best placed 
to help make this happen. “The 
chemical and fuels industry has 
the right infrastructure to help 
accelerate the new economy. 
There are assets on the ground 
that will accelerate change if these 
industries get, or choose to have, a 
seat at the table.” 
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£ A better environmental profile 
during production, often due 
largely to the use of renewable 
feedstocks and generally less 
energy-intensive production

£ Product differentiation and 
market advantages for 
companies using renewably 
sourced biobased chemicals in 
their formulations

£ Lower capex/tonne of production 
capacity and/or contract 
manufacturing options for 
producers 

Biotechnology has particular 
advantages over conventional 
chemistry in terms of: 

£ Specificity, for instance making 
specific enantiomers or isomers, 
and avoiding by-products

£ Production of molecules with 
oxygen or nitrogen atoms  
using fewer unit operations  
and/or milder reaction 
conditions

£ Facilitating a new set of 
feedstocks, such as plant-derived 
sugars or agricultural residues

Biotechnology can also be used 
to produce novel chemicals not 
readily produced with conventional 
chemistry, with the potential to 
make new, higher-performance 
products. This article discusses 
the implications for both speciality 
chemical users and producers, 
while providing an introduction to 
how biotechnology is applied. 

We highlight three examples of 
bio-based chemicals spanning 
cosmetics, surfactants and 
fragrances, which are all in early 
or full commercial status. For users 
of chemicals, we discuss issues 
like application qualification, 
the impact on production and 
marketing. For producers, we see 
the possibility of rapid adoption 
of these new biobased production 
technologies, starting in sectors 
that most value sustainability. 

Biotechnology is now delivering for cosmetics, surfactants, 
fragrances and more, says Steve Weiss of Genomatica

Biotech breakthroughs

Figure 1 – Petrochemical & bio-based processes for butylene glycol

FOR MANY OF the thousands of 
applications in which speciality 
chemicals are used, end users are 
demanding greater sustainability 
and/or natural sourcing. In a 
survey of 1,000 consumers in the 
US, 95% said sustainability is a 
good goal, 55% were surprised 
by the fossil-derived origins of 
ingredients in everyday products 
like some baby sunscreen lotions 
and 71% felt ‘bothered’ or 
‘disgusted’ when they learned of 
these origins. About 70% would 
prefer more sustainable choices, 
depending on product category. 

Increasingly, biotechnology 
provides an advantageous 
approach to producing chemicals 
with substantial existing markets. 
The pressures facing speciality 
chemical producers and users 
– including sustainability, 
costs, purity, and customer 
acquisition and retention – can be 
addressed through the benefits of 
biotechnology, including:
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greenhouse gas equivalents.1 
Formulators incorporating Brontide 
can highlight its natural origins and 
smaller environmental footprint 
as marketable advantages, which 
they can support with real data in 
the form of the LCA and conformity 
to the ISO 16128 definition of a 
natural ingredient with a natural 
index of 1. 

Conventional chemistry results in 
a 50:50 racemic mix of BG’s two 
isomers. Genomatica has designed 
its process with the ability to 
produce only the R isomer, taking 
advantage of the specificity possible 
in biological reactions. This isomer 
has the potential for high-value 
nutraceutical applications and new 
polymers, but is very difficult and 
prohibitively expensive to produce 
through conventional chemistry. 

As of late 2019, in its first 
year of commercial production, 
Genomatica has made well over 
1,000 tonnes of bio-BG to support  
market introduction. It plans to 
further scale up production to 
supply a substantial part of the 
world market.

PKO-free surfactants
The surfactants used in many 
cleaning products and personal 
care items are mostly molecules 
with a backbone of eight, ten or 
more carbon atoms (C8s, C10s, 
etc). These have a huge range 
of applications, depending on 
the family of chemicals (such 
as fatty acids, alcohols, esters 
and oleochemicals), branching, 
additional groups and saturation. 

The starting point today for 
most C8 and C10 production 
is palm kernel oil (PKO) and 
coconut oil. While these are 
technically renewable feedstocks, 
many sources are not grown and 
harvested sustainably, resulting 
in deforestation, displacement of 
endangered animals, water 
management issues and 
consequences for local 
economies. 

Additionally, these 
are inefficient sources, 
as C8s and C10s are 
essentially by-products of 
the production of C12 
and C14 fatty acids and 

alcohols, leading to availability 
issues and price fluctuations. 
For example, the processing of 
palm fruits result in a broad set 
of molecules with different chain 
lengths. 

Only 10% of the oils from a palm 
fruit are PKO and of that, only 
5-11% are C8s and C10s. The more 
of these products we need, the 
worse the environmental impact. 
These molecules are also used in 
many food ingredients in the form 
of oleochemicals. 

Biotechnology can now be used 
for the targeted production of 
specific C8 and C10 molecules, 
starting from plant-based sugars 
rather than palm fruits. These 
include fatty esters, fatty alcohols 
and fatty acids useful for personal 
care, dishwashing and laundry 
detergents. 

For example, in 2019, 
Genomatica acquired technology 
from the REG Life Sciences division 
(REG LS) suitable for developing 
a wide range of medium- and 
longer-chain products that can be 
tailored for specific applications 
(Figure 2). REG LS had already 
shipped multiple tonnes of specific 
C8 and C10 products. 

Genomatica now plans to 
scale these offerings rapidly over 
the next few years. Internal LCA 
estimates suggest an 80% reduction 
in greenhouse gas emissions 
compared to conventional 
processes. 

Making fragrances
Most fragrances are relatively 
complex molecules. They require 
potentially inefficient, land-intensive 
cultivation, gathering and extraction 
and/or multiple steps to synthesise 
them. 

Unlike much higher-volume 
monomers, like caprolactam 
and 1,4-butanediol, where 
markets are served by dozens of 
production plants worldwide and 
a few competing technologies, 
the smaller markets for a given 
speciality chemical mean that each 
one is produced at one or a few 
plants. Thus, opening a single 
commercial-scale biobased plant 
can reshape downstream markets, 
set a new standard for customers, 
and rapidly address substantial 
and growing opportunities. 

Better BG
Butylene glycol (BG) has a 
worldwide market of about 50,000 
tonnes/year or over $200 million. 
It is widely used in cosmetics 
and personal care for moisture 
retention and as a carrier for plant 
extracts. 

Conventional fossil-based BG 
production presents increasingly 
serious problems. Firstly, it relies on 
fossil-derived acetaldehyde, which 
is a toxin, an irritant and a Group 
1 carcinogen. Secondly, suppliers 
are leaving the acetaldehyde 
business. 

Moreover, the customers for BG’s 
primary applications represent 
one of the segments demanding 
naturally sourced ingredients and 
sustainable processes most vocally. 
Not many conventional producers 
would want to be transparent about 
their current fossil-based origins; 
many consumers would probably 
be aghast at the idea of a skincare 
product that started with a toxic 
carcinogen. 

In contrast, bio-based processes 
can be simpler, cleaner and 
friendlier, encouraging supply 
chain transparency by chemical 
producers and product formulators. 
For example, Genomatica’s 
Brontide* natural BG (Figure 1) 
converts sugars to 1,3-BG entirely 
within a microorganism, avoiding 
the capital intensity and yield 
losses of multiple corresponding 
conventional steps. 

The environmental impact is cut 
by half: a detailed, independent 
lifecycle analysis (LCA) shows 
a 51% lower global warming 
potential, as measured in 

P
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Microorganisms can be  
programmed to make molecules 
with very specific characteristics. 

For example, the presence of a 
cis unsaturation generally lends 
a tenacity and noble character to 
a musk, placing its value above 
its saturated counterpart. This 
tailorability is one of the reasons 
that Genomatica acquired REG LS 
technology in 2019.

Outlook
Biotechnology is now something to 
get familiar with and to integrate 
into the short- and long-term 
plans of both chemical users and 
producers. Users of speciality and 
fine chemicals, including major 
consumer brands, should pay 
particular attention to the growing 
calls from their customers for 
more sustainable offerings and 
natural sourcing, while also noting 
the opportunity to distinguish 
themselves from their competitors. 

Additionally, this is a good time 
to engage and expand your supply 
chain, both to understand what 

is available and to identify new 
potential sources. You can also 
make your interests known directly 
to biotechnology firms regarding 
particularly problematic chemicals 
with high environmental impacts, 
such as dyes and animal feed 
ingredients. 

For chemical producers, this is a 
good time to consider the potential 
to implement new biobased 
production technologies, whether 
for adding capacity or to replace 
existing assets, with an eye toward 
gaining leading market share as 
demand for sustainability continues 
to increase. 

We recommend discussions with 
biotechnology firms, especially those 
with a track record of successfully 
scaling up to commercial production 
levels. That can help you determine 
the practicality, economics, timelines 
and business models for evolving 
your product offerings. 

References
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In addition, particular 
extraction sources, like animals or 
insects, may prevent a fragrance 
from being marketed as vegan, 
while small changes in a target 
molecule, with respect to bond 
location or additional groups, 
can result in substantial changes 
in scent characteristics. Finding 
or developing variants can be 
challenging. 

Biology is now able to produce 
commercially useful fragrances 
without the inefficiencies of 
traditional approaches, potentially 
removing supply constraints 
and stabilising market prices. 
An example is the technology 
developed by REG LS to make cis-
iso-ambrettolide precursor (CIAP). 
REG LS has made tonnes of CIAP. 
A customer uses this to make cis-
iso-ambrettolide, which it sells for 
use in consumer fragrances. 
    The specificity afforded by  
bio-production provides a  
particularly useful ‘tailorability’  
for the fragrance industry.  

P

Figure 1 – Petrochemical & bio-based processes for butylene glycol

Shellac and flowers are used in traditional production 
of ambrettolide-based fragrances
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Figure 2 - Designing microorganisms to 
produce varied longer-chain molecules
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microorganism and this was the 
first commercial product in the 
world resulting from the use of 
gene technology. 

Soon after, more biotechnology 
products were launched. Some 
of those could only be produced 
because of the new technology, 
while others, such as genetically 
modified crops, could be regarded 
as extensions of existing products 
but with significant improvements, 
such as higher yields. 

About ten years ago a new set of 
technologies, collectively known as 
gene-editing techniques, emerged. 

These technologies enable the 
modification of genomes to be 
done with unprecedented speed 
and precision. 

An organism’s genome can be 
modified in a way that resembles 
natural evolution but in a highly 
accelerated form. This means that 
it is now possible to design and 
construct organisms that, in a 
matter of months, are essentially 
identical to those resulting from 
decades of classical breeding. A 
few examples of such developments 
applied to applications for 
microorganisms include:

Giant technology leaps in biotechnology hold great promise for the 
world – is the EU willing to reap the benefits?, asks Carsten Hjort of 
Novozymes

Gene editing & regulatory 
compliance in Europe

MANKIND HAS DEPENDED 
on biotechnology to feed it for 
thousands of years. Throughout 
that time, different varieties of grass 
have been developed into high-
yielding varieties of grain, animals 
have been domesticated and 
microorganisms have been put to 
use in the making of cheese, bread, 
beer and many other foods.

With the development of the early 
genetic engineering methods in 
1973, a revolution was initiated in 
biotechnology. In 1988, Novozymes 
launched its first industrial enzyme 
produced by a recombinant 

Animal feed is one among many sectors that could benefit from gene-editing technologies
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the end of the 1980s to develop a 
directive to suit this purpose.

In order to regulate GMOs, 
it was necessary to develop a 
functional definition of one. That 
turned out to be difficult and the 
solution was to define as a GMO 
any organism (except humans) 
resulting from a deliberate activity 
to improve on any property. By 
implication, any grain variety and 
any domesticated animal used in 
our food chain was a GMO. 

This was obviously a politically 
and practically unacceptable 
outcome, so it was necessary 
to find a way to keep existing 
organisms out of the new 
regulation. That was handled 
by simply exempting organisms 
that had been developed 
using traditional breeding and 
mutagenesis methods.

In 2001, the EU Directive on 
GMOs was revised. At the time, 
various risk assessment methods 
for GMOs were in place, generally 
based on the set of technologies 
and modification process steps 
used to improve the organism. 

The thinking was basically that, 
if you used a safe organism as 
the starting point and only made 
modifications that could be 
assessed as safe, using methods 
considered as safe, then the 
resulting organism would be safe. 
Thus in 2001, Directive 2001/18 
could be seen as an adequate tool 
to regulate GMOs.

With the emergence of the 
new gene-editing methods, the 
interpretation of the directive 
and the exemptions became 
complicated. Using certain  

gene-editing methods, it became 
possible to develop organisms 
that are essentially identical to 
organisms potentially developed  
by classical mutagenesis or 
breeding. This can be done at 
a much faster pace and with 
much more precision than these 
technologies offer. 

As such, organisms could be 
regarded as similar to classical 
mutants, which were exempted 
from Directive 2001/18, several 
developers interpreted the 
exemption rules to include them 
too. So, they were regarded as 
exempt from the scope of the 
Directive, as were their classical 
mutagenised counterparts. 

However other stakeholders 
disagreed and regarded these 
organisms as GMOs. In one 
particular case, a group of French 
NGOs rallied against the use of 
a gene-edited herbicide-resistant 
plant. This situation escalated and 
ended at the Court of Justice of the 
EU (CJEU). 

On 25 July 2018, the CJEU 
ruled that the Directive should 
be viewed in the light of the 
precautionary principle and that 
no technology developed after 
2001 could be regarded as exempt 
from its scope. The consequence 
of this ruling is that any organism 
developed using technologies 
that are not specifically exempted 
in the Directive – and thereby 
all technologies developed after 
2001 – automatically results in 
GMOs that are in the scope of the 
Directive.

Since the Directive was 
implemented, only one GMO has 
been authorised for use in fields. 
It has proven a prohibitively long 
and expensive process to obtain 
approval for such GMOs in the  
EU. Even if it is obtained at EU 
level, individual member states 
may oppose cultivation on their 
territory. In addition, the resulting 
products must be labelled as 
GMO, further limiting the incentive 
to develop them.

The CJEU ruling makes it 
practically impossible to develop 
such organisms for use in the 
EU, which means that all of the 
economic and environmental 

£ Agriculture, improving 
agronomic yields, nitrogen and 
phosphorus utilisation, and crop 
protection, reducing the need for 
fertilisers and pesticides

£ Animal health and nutrition, 
improving the utilisation of feed, 
reducing the need for antibiotics 
and improving survival rates

£ Improving human health, for 
example by positively impacting 
the gut microbiome

£ Production of fuel and chemicals 
based on renewables

Gene editing can also be used 
for the development of plants and 
animals that will help facilitate 
more sustainable agriculture. 
Together these applications can 
pave the way for a biobased and 
sustainable society. 

The technologies are strong 
enablers for highly efficient 
solutions to all of the sustainability 
challenges that the world is facing, 
such as climate change, increased 
use of land to feed the population, 
access to clean water and several 
other of the UN’s Sustainability 
Development Goals.

Many countries are going ahead 
and leveraging these technologies 
to heal the world. It seems, 
however, that Europe is not willing 
to follow suite.

Regulatory situation in Europe
When the first genetically 
modified organisms (GMOs) 
were developed, the EU realised 
that a new regulatory framework 
was needed to oversee their use. 
Experts and policymakers from the 
member states were summoned at P

The UN’s 17 Sustainable Development Goals
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to the products from these 
technologies without regulatory 
supervision.

Other countries like Japan and 
Australia have in different ways 
also opened up for the use of 
many gene-editing formats and 
embraced the technology.

What can be done?
The development of new gene-
editing tools and new technologies 
for the biobased society keeps 
accelerating. Most major 
economies outside the EU  
have embraced this development 
and used it to develop their 
economies and to improve 
sustainability.

The EU, on the other hand, is 
essentially limited to using the 
solutions of the past century. 
The CJEU ruling very clearly 
illustrates the weaknesses of the 
Directive used to regulate GMOs 
and demonstrates that the EU 
regulatory system is no longer fit 
for purpose.

advantages of the biobased 
society escape Europe.

Regulation elsewhere
The regulatory situation outside 
of the EU varies by country, but 
in general the bigger economies 
seem to take a very different path 
from the EU. In the US, a GMO 
authorisation is not required unless 
exogenous DNA is inserted into an 
organism. This means that many 
gene-editing formats are not in the 
scope of the US GMO regulations 
and can be put on the market 
without authorisation. 

As such, organisms cannot 
be distinguished from naturally 
occurring organisms or classical 
mutants, products from such 
organisms can be exported to 
Europe, since no methods for 
detection and control can be 
established. So, while the EU does 
not enjoy any of the advantages  
in terms of jobs, economy and 
more sustainable agriculture, 
European consumers are exposed 

P EU member states now need to 
react and initiate a process leading 
to a sustainable, knowledge-
based regulatory framework. Risk 
assessment of the final organism 
must be made independent of the 
technologies used to construct it. 
Organisms that are essentially 
similar to naturally occurring 
organisms or mutants of such 
organisms should be regulated in  
a proportionate way, so that the  
EU too can reap the benefits in 
terms of sustainability, economy 
and jobs. 
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expensive exercise for those not 
practised in the art. 

At a time when exciting new 
innovations using the unique 
properties of nanomaterials are 
entering into the market, new 
adopters must bear in mind the 
critical aspects of nanomaterials 
and the degree of customisation 
required to ensure fitness of use, 
as well as the prerequisites for 
commercialisation.

Why nano?
The generally accepted definition 
of the nanoscale is where a 
material is 1-100 nanometers 
(nm) in at least one dimension. 
While this cut-off is somewhat 
arbitrary, as we approach these 
smaller sizes the surface area of a 

material increases exponentially, 
and new electronic properties 
are expressed. Compounding 
this, further manipulation of the 
material can often express unique 
and unexpected behaviours. 

To demonstrate this, we can 
evaluate one of the most abundant 
metals in the periodic table, 
aluminium, which we all interact 
with daily. At bulk scale, aluminium 
is generally benign. However, 
at nanoscale, it becomes highly 
reactive and pyrophoric, which has 
allowed researchers to explore its 
use as a next generation solid-state 
propellant for rocket engines. 

When tin is alloyed into the 
microstructure of an aluminium 
particle, the material can be 
made to off-gas significant 
quantities of hydrogen in the 
presence of water. Paired with 
a fuel cell, this allows for on-
demand electricity generation, 
where 1 kg of nanomaterial has 
the same energy density as 13 
kg of batteries. Finally, when the 
surface of aluminium is properly 
stabilised, it can be used as a cost-
effective means to increase thermal 
conductivity in heat transfer fluids 
for products such as refrigerators, 
air conditioners and heat pumps. 

This is just one example among 
many, where materials can be 
made to express a wide variety of 
commercially useful behaviours. 
Due to this, nanomaterials are 
considered to be an enabling 
technology, which, broadly 

TO BORROW FROM an old 
idiom, the field of nanotechnology 
continues to demonstrate that good 
things come in small packages. 
What sets nanomaterials apart 
from their larger sub-micron and 
micron-sized cousins is not simply 
their size per se, but the unique 
behaviours they exhibit at this 
smaller scale. 

How these behaviours are 
leveraged forms the foundation 
for enhancing existing products, 
or creating new market-disrupting 
products. Getting nanomaterials 
to work properly in products, 
however, is a complex proposition. 
Further, ensuring that they will 
work consistently outside of a lab 
environment, when manufactured 
at scale, can be a frustrating and 

P

One size does not fit all
Landon Mertz of Cerion Nanomaterials puts the case for 
nanomaterial customisation

Scaling up an 
experimental 
nanoparticle formula 
for a customer

Mesoporous silica
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the way to clinically significant 
performance with high tolerability.

Commercialisation 
from the lab
For decades, the nanomaterials 
industry has been plagued 
with bold statements around its 
disruptive nature, though only in 
the past decade has it begun to 
deliver on that promise. In order 
to transition a material to the 
commercial marketplace, three 
core competencies are required: 

£ Precise control over the design 
of the material

£ Scaling up the quantity 
produced progressively, while 
preserving the desired material 
features and attributes

£ Manufacturing consistently and 
cost-effectively at the required 
volumes 

Generalising, more often than 
not those experienced in the art 
of nanomaterial science have 
expertise in one or two of these 
functional areas, with a select 
number of companies possessing 
all three. Cerion has sought to 
take this approach, by combining 
its own R&D and engineering 
expertise with industrially available 
equipment to enable us to pick 
the synthesis pathway with the 
best technical and cost fit for the 
customer. 

There are multiple pathways to 
synthesise nanomaterials. Each 
method has unique advantages 
and disadvantages that must be 
evaluated against the technical 
outcome desired, design criteria 

baseline, while the rate of oxygen 
release improved by 55%. 

In another example, a 
nanomaterial was explored as 
a remediator of free radicals, 
which are a significant contributor 
to disease conditions such as 
multiple sclerosis and amyotrophic 
lateral sclerosis. Developed as an 
injectable therapeutic compound, 
the size of the material again 
played an important role. 

With a mean particle size of just 
2.4 nm, the material was capable 
of passing through the blood-brain 
barrier and into the brain, where it 
could deliver its therapeutic effect. 
This is a distinction that fewer than 
2% of neurological drugs have 
been capable of achieving. 

Equally important was a 
requirement for stabilisation 
of the nanomaterial to ensure 
biocompatibility in vivo, while 
not inhibiting the mechanism of 
action. After a small number of 
stabilisers were tested, a ratio of 
two stabilisers was chosen. 

Animal testing showed (Figure 
1) that simply varying the ratio of 
each stabiliser exhibited results as 
far-ranging as premature death, 
high tolerability with marginally 
improved clinical scores, all 

speaking, has the potential to 
impact over 40 different industries 
and thousands of different products 
or systems. 

Customisation in the lab
Cerion Nanomaterials, which 
specialises in designing, scaling 
and manufacturing metal, metal 
oxide and ceramic nanomaterials, 
frequently sees companies work 
with a material, only to conclude 
that it has limited utility in their 
product. An often-overlooked 
aspect of nanomaterials is that 
small changes to their composition, 
size, size distribution, phase and 
surface functionalisation can 
have outsized impacts on their 
performance. 

By way of example, a customer 
asked us to create a nanomaterial 
to validate a theory that the 
properties of a rare earth element 
could be used to catalyse a 
proprietary chemical reaction. 
In this application, high oxygen 
storage capacity and rate of 
oxygen release were critical 
performance attributes. This was 
largely proven to be true, where 
the precise size of the material 
alone was a significant contributor 
to its performance (Table 1). 

While a strong validation of 
the theory, the performance 
was insufficient for the intended 
application. However, with a 
small degree of exploration, we 
found that creating an alloy of the 
rare earth element with a small 
amount of a low-cost metal yielded 
a transformation in behaviour. 
Oxygen storage capacity increased 
by an impressive 1,100% over 

Table 1 – Measured performance of rare earth nanoparticles of varying sizes for oxygen storage and oxygen release 

Lab research at Cerion 
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Nevertheless, the timing to benefit 
from the transition arrangements 
is very short and applicants should 
start gathering information even 
before inclusion. Several activities, 
like SVHC monitoring or substance 
scoring, can help companies to keep 
ahead of any actions. 

Recommendations to date
To date, ECHA has published nine 
recommendations but only six have 
been included in the Authorisation 
List. The 4-nonylphenol, branched 
and linear substance group, 
ethoxylated (NPnEO) and 
4-(1,1,3,3-tetramethylbutyl)phenol, 
ethoxylated (OPnEO), were the first 
to be included in the fifth and sixth 
recommendation due to endocrine-
disrupting properties, with a latest 
application date of 4 July 2019. 

The ninth, published in October, 
proposed two additional substances 
with endocrine-disrupting 
properties: reaction products of 
1,3,4-thiadiazolidine-2,5-dithione, 
formaldehyde and 4-heptylphenol, 
branched and linear (RP-HP) 
[with 0.1% w/w 4-heptylphenol, 
branched and linear]; and bisphenol 
A (BPA). 

Even substances already included 
on the Authorisation List are affected 
by recent developments. Four 
phthalates – DEHP, BBP, DBP and 
DIBP – are proposed for amendment 
due to recently identified endocrine-
disrupting properties. 

Endocrine disruption properties 
with regard to the environmental 
section can have a major impact for 
the ‘non-REACH’ industry in matters 
of authorisation. Cosmetics, medical 
devices and food contact materials 
are at the moment exempted from 
authorisation requirements for 
hazards to human health. 

By contrast, environmental 
hazards are not covered within these 
regulations and are therefore subject 
to REACH authorisations. In this 
sense, REACH builds an overarching 
requirement between different 
industry sectors. 

Impacts for the related industry 
sectors are already visible. In July 
2019, the latest application date 
for NPnEO and OPnEO, the first 
substance groups related to an 
environmental hazard based on 

endocrine-disrupting properties, 
passed. 

Before that, ECHA had received 45 
applications for 75 uses of NPnEO 
and OPnEO. This is almost equal to 
the requested number of uses for the 
hexavalent chromium substances, 
the substance group with the most 
applications for authorisation so far. 

IVD impact
The applications for NPnEO and 
OPnEO were mostly prepared by 
IVD manufacturers, who are acting 
under Regulation EU 2017/746 
and who are normally not affected 
by REACH. Further applications 
are expected for these substances. 
Missing the latest application date 
and consequently not benefitting 
from the transitional arrangements 
could have major impacts on IVD 
manufacturers. 

With the proposed amendment 
of the Annex XIV entry for DEHP, 
the medical device sector and 
the upstream supply chain will be 
significantly affected. Although DEHP 
is banned in several products, like 
cosmetics, it is still widely used in 
the medical devices sector, such 
as blood bags. Importantly, with 
the amendment, the exemption for 
medical devices and the immediate 
packaging of medicinal products will 
be repealed. 

Considering the current activities 
of ECHA with regard to the 
developments related to endocrine 
disruption, it is very likely that further 
substances will be identified as 
SVHCs due to endocrine-disrupting 
properties. And the fact that there 
are currently 201 substances on the 
Candidate List but only 43 on the 
Authorisation list shows that, at least 
for us as a regulatory consultant, 
REACH is far from over. Stay 
prepared! 

 Substances included in the 
Candidate List are not automatically 
and directly added to the 
Authorisation List – ECHA has to 
recommend their inclusion. This 
process follows a prioritisation 
approach based on a scoring 
system, which has three different 
criteria: inherent properties, volume 
and uses (industrial, professional 
and consumer). 

In each category, a maximum 
score of 15 and thus an overall 
score of 45 can be reached. 
Endocrine-disrupting substances 
score for their inherent properties, 
a medium score of seven, which 
is higher than the score for CMR 
substances and all other substances 
falling under Paragraph f. 

This approach allows companies 
to identify the likelihood of a 
substance being included in the 
Authorisation List in advance of an 
ECHA recommendation. Within the 
recommendations for inclusion, two 
dates will be proposed: 

• A ‘sunset date’, from which the 
placing on the market and the 
use of that substance shall be 
prohibited, unless an exemption 
applies or an authorisation has 
been granted

• A ‘latest application date’ by which 
an application for authorisation 
must be received by ECHA to 
benefit from the transitional 
arrangements 

Article 58 (1)(c)(ii) specifies that 
the latest application date must 
be at least 18 months before the 
sunset date. To allow adequate 
time to prepare an application 
for a substance on Annex XIV, it is 
proposed to use 18 months after 
inclusion as the standard latest 
application date. This means that the 
time from inclusion until phase-out is 
not less than 36 months. 

In a recommendation, these latest 
application dates can correspond 
to 18, 21 or 24 months, depending 
on the complexity of the substance 
uses. The definition of ‘complex’ 
cases is also based on a scoring 
system. Substances with a high 
score are likelier to receive a late 
latest application date due to the 
complexity of the supply chain. 

P  

CONTACT
Dr Martina Duft
Senior Expert Ecotoxicology/
Regulatory Affairs
Knoell Germany GmbH

+49 621 718858 282
mduft@knoell.com
www.knoell.com







Find more at www.specchemonline.com

as babies and those with medical 
conditions. 

New mandatory information
New information requirements, 
which were not previously 
mandatory to every MS, will come 
into effect with Annex VIII. These 
include the need to have unique 
formula identifiers (UFIs), the EU 
product categorisation system 
(EuPCS), full composition details and 
toxicological information. 

It should be noted that these 
requirements are in addition to the 
existing basic required information 
such as details of the notifier, 
physical properties, mixture use and 
classifications according to the CLP 
Regulation.

Not all MS are able to receive 
UFIs in the current process. 
Therefore, if you notify now, you 
will not be required to produce 
labels with UFIs until 2025. UFIs 
printed on labels are meaningless 

without an accompanying Annex VIII 
notification. You can generate your 
UFIs on the European Chemical 
Agency (ECHA) website (https://
echa.europa.eu).

Some MS do not require the 
full composition to be notified. 
However, under Annex VIII, all 
mixtures will require the full 
composition of hazardous and 
non-hazardous components to be 
submitted, as either exact or ranged 
concentration values.

Toxicological information is 
entered on the portal as free text. 
Therefore, it is not automatically 
translated into the accepted MS 
languages. Notifiers must translate 
and adapt the information from 
Section 11 of a safety data sheet 
(SDS) themselves, ensuring that 
the information provided is fit 
for purpose and does not cross-
reference other sections of an SDS. 

Each mixture needs to be assigned 
a single product-use category, 

Poison centre notifications: 
Annex VIII practical implications

ANNEX VIII OF the Classification, 
Labelling & Packaging (CLP) 
Regulation requires submissions for 
all chemical mixtures placed on the 
EU market that carry a physical or 
health hazard classification. These 
requirements apply from 1 January 
2021 for consumer mixtures 
(previously 1 January 2020) and 
professional use mixtures and from 
1 January 2024 for industrial use.

Notifications for mixtures already 
on the market must still be submitted 
before these dates under the 
requirements of each member state 
(MS). If they are notified to MSs now, 
you will benefit from the transition 
period (until 2025) before having to 
update to the new Annex VIII format.

While non-hazardous mixtures do 
not fall within the scope of Annex 
VIII, it is still possible to notify these 
on a voluntary basis. In fact, you 
are encouraged to do so as non-
hazardous mixtures could still pose 
a risk to sensitive individuals, such 

Caroline Raine of The National Chemical Emergency Centre 
summarises what you need to do to comply with EU poison centre 
requirements

P
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which must be included in the 
notification. The full list of the 250 
EuPCS categories and definitions 
can be found on the ECHA website. 
For multiple or dual uses, only 
the main intended use is selected. 
There are provisions for ‘other’ or 
‘uncategorised’ uses, but only in 
special cases.

New rules for existing data 
requirements
Ideally, mixtures in mixtures 
(MiMs) and all their components 
should be incorporated into the final 
composition section as would be 
done for any other substance. 

If it is not possible to obtain a 
MiM’s full composition, the next 
best option is to include the UFI 
code provided by the supplier. As 
a last resort, when information is 
not available and the notifier has 
taken reasonable steps to obtain it, 
then the SDS and supplier contact 
information can be submitted.

For fragrances and colouring 
agents without physical or health 
classifications, it is possible to use 
a generic product identifier (GPI) 
to identify them within a mixture. 
This is only possible if their total 
concentrations do not exceed 5% 
and 25% respectively.

Preparing for submission
The ECHA portal is a secure online 
system for creating, submitting and 

tracking notifications to MS. Both 
industry and MSs can use it. 

To prepare and submit 
notifications on the portal, you must 
first have a valid ECHA account. 
This will enable you to produce 
notifications using the Iuclid 
cloud service and then access the 
submission portal. 

Multiple sub-user accounts can  
be set up for a single legal entity. 
Third party or ‘foreign’ users, such 
as consultants, can be given  
access to a legal entity’s account  
for the purpose of notifying on  
their behalf.

For companies with large 
portfolios, there is system-to-system 
functionality. This enables users 
to prepare ‘offline’ notifications 
on their systems directly and then 
automatically transfer them to the 
ECHA portal.

Some MSs allow the choice of 
submission of Annex VIII notifications 
to be sent to them directly via their 
national submission system or the 
ECHA portal. No MS has said that it 
will only accept submission via their 
national system. More information 
on the decisions of each MS can be 
found on the ECHA poison centre 
webpage (https://poisoncentres.
echa.europa.eu/).

Reminders
Notifying mixtures is not a 
one-off task. If the product’s 

name, packaging, formulation, 
overall classification or contact 
information changes, these  
must be reflected as a new or 
updated notification. In the case 
of a change in formulation, a 
new UFI must be generated and 
submitted. It is the notifier’s 
obligation to update their 
notifications before the product is 
changed and made available on 
the market.

Although the ECHA submission 
portal facilitates the submission 
of Annex VIII notifications, it is 
at the discretion of an individual 
MS to decide how it receives 
notifications, the accepted 
language, the timeline of when 
the notifier becomes compliant 
with the MS requirements and the 
cost of a submission. The majority 
of MS have chosen to not charge 
fees. However, as of December 
2019, Croatia and Spain were 
considering it. 

P
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Chemical round-up 
in Texas

FOLLOWING ITS LAUNCH last year, 
Specialty & Custom Chemicals 
America returns in February to the 
Omni Hotel in Fort Worth, Texas, 
which was recently named the 
“best downtown in the nation”. 
The stated mission of this show is 
“to create a forum that narrows 
the focus and renews the value for 
chemical industry participants”. 

Like its sister show in Charleston, 
Specialty & Custom Chemicals 
America seeks to connect suppliers 
and customers by delivering 
multiple networking opportunities 
at a lower cost than traditional 
conventions and in a no-frills style. 
Thus, the exhibitor stands are table-
tops, uniform in size.

The show addresses the 
‘reshoring’ trend and showcases 
the distinctive value of the American 
chemical industry. For this reason, 
all of the exhibitors – there were 
exactly 200 at the time of writing – 
are US-based or have a significant 
manufacturing, service or sales 
operations there, although the 
attendees are global. They fall into 
the following broad categories:

£ Chemical – contract 
manufacturing, toll processing, 
formulation & R&D services; 
custom chemical manufacturing 
& synthesis; speciality chemical 
manufacturing; distribution

£ Equipment – chemical process; 
packaging & chemical containers

£ Other services – logistics, 
environmental, software & media

The focus is on chemical 
products and technologies that 
have applications across a diverse 

range of speciality chemical end 
uses. They include crop protection, 
pharmaceuticals, cosmetics, 
polymers and monomers, oilfield, 
mining and many others.

The event begins on Monday 10 
February with the SOCMA board 
of governors meeting, registration 
and exhibitor set-up. This is 
followed by SOCMA’s ‘Cowboys & 
Chemicals’ Texas-style networking 
event from 18.30 to 21.30 at the 
River Ranch. There will be a regular 
shuttle bus service to and from the 
Omni, from 18.00.

Tuesday 11 opens with a SOCMA 
breakfast and presentation entitled 
‘Fireside chat with chemical 
experts from Deloitte’ from 8.00 to 
9.30 and the exhibitor showcase 
presentations in three streams  
from 10.10 to 16.10. The 
exhibition itself is open from  
13.30 to 17.30.

The main action in terms of 
conference content takes place 
on Wednesday 12. Following the 
attendee networking breakfast 
(7.30-9.30) and the women’s 
networking coffee in the SOCMA 
member lounge (8.00 to 9.00), the 
exhibition reopens again at 9.30. 
There will also be four ‘general 
sessions’ as follows:

£ 10.00-10.45: Global trade 
update – Around the world 
in 30 minutes, given by Jim 

DeLisi, president of Fanwood 
Chemical

£ 10.45-11.30: How risk factors 
into evaluating a toll/contract 
manufacturer, a panel session 
moderated by Joe Dettinger of 
SOCMA 

£ 14.00-14.45: Talent acquisition 
– Keys to recruiting & retaining 
top talent, with speakers from 
Boaz Partners, CJB Industries 
and SOCMA

£ 14.45-15.30: Best practices 
for outsourcing custom & 
toll chemical manufacturing, 
featuring speakers from Ascend 
Performance Materials, Ashland 
Specialty Ingredients and BASF

The exhibition then closes for 
the day at 17.30, to be followed 
by a networking reception on 
the exhibit floor. It is open again 
briefly on Thursday 13, from 9.00 
to 11.00, following on from the 
networking breakfast buffet for all 
attendees. Full details are on the 
dedicated website. £

Specialty & Custom 
Chemicals America 
returns to Fort Worth 
his month

CONTACT
Chemicals America

+1 215 882 9100
support@chemicalsamerica.com
www.texas.chemicalsamerica.com
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A growing bubble

ORGANISED BY ACI Europe, 
the fifth edition of the Future of 
Surfactants Summit will be taking 
place in Berlin at the Meliá Hotel 
on Friedrichstrasse, 1 km from 
the Brandenburg Gate, on 12-13 
February. Key topics will include:

£ A closer look at the surfactants 
supply chain

£ Digitalisation in the chemical 
industry

£ An overview on policy & legislation
£ Analysing consumer behaviour: 

What expectations can be met?
£ Sustainability as a driver in the 

manufacturing process
£ Innovative surfactants for 

sustainable development
£ Optimising formulations in end 

products

According to ACI, the conference 
will bring together senior executives 
and experts, including feedstock 
suppliers, surfactant and end 
product manufacturers, technology 
providers and industry associations, 
to discuss the latest challenges 
and developments. Private labels, 
retailers, lab equipment suppliers, 
regulatory affairs specialists, 
research institutes, universities, 
consultants and equity firms will 
also be present.

Full details of the event are 
available on the dedicated website. 
Confirmed speakers at the time of 
writing included:

£ Chris Sayner, VP, customer 
alliances & corporate 
sustainability, Croda

£ Inke van der Sluijs, head of 
European operations, Roundtable 
on Sustainable Palm Oil (RSPO)

£ Carlos Ruiz, project lead,  
 Kline Group

£ Christophe Sene, global adviser 
for regulatory affairs, trade 
compliance & sustainability, 
Stepan

£ Alexander Madl, consultant, 
Transform Chemistry Innovation

£ Eric Hudson, managing 
consultant, Nexant

£ Dorothée Arns, director general, 
European Association of 
Chemical Distributors (FECC)

£ Yaprak Yuzak Kucukvar, 
manager, RGS Turkey

£ Carlos Hanisch, innovation 
product manager, SGS – Institut 
Fresenius

£ Norbert Schmitz, managing 
director, ISCC

£ Dirk Roland Kuppert, team 
leader – Surfactants & Functional 
Chemicals competence centre, 
Clariant

£ Susanne Zibek, group manager 
– industrial biotechnology, 
Fraunhofer IGB

According to Allied Market 
Research, the global surfactants 
market was worth $43.7 billion 
in 2017 and is projected to reach 
$66.4 billion by 2025, with a 

compound annual growth rate 
(CAGR) of 5.4% from 2018 to 
2025. Similarly, Marketwatch last 
year forecast a CAGR of 5.4% from 
2019 to 2023 in value terms. 

The market is expected to grow 
at 3%/year in volume terms, 
according to a separate report 
by Mordor Intelligence. This 
reflects the trend to higher value 
products. The market for speciality 
surfactants is projected to increase 
rapidly, providing opportunities for 
innovations in application-specific 
products.

The Asia-Pacific region is the 
largest global market, both 
in terms of production and 
consumption. It accounted for 
almost 40% of the total in 2017 
and has become a major hub for 
exporting cosmetics and personal 
care products. These are in turn 
one of the largest and most 
innovation-driven end use markets 
for surfactants, with South Korea, 
China and India among the fastest-
growing national markets. Soaps 
and detergents, however, remain 
the largest end use market.

Anionics – particularly 
alpha-olefin sulfonates, linear 
alkylbenzene sulfonates and 
alcohol ethoxysulfates – still 
dominate the market in volume 
terms, accounting for about 
half the total. This is expected 
to continue as both regulation 
and fluctuating supply of 
petrochemicals push the market 
towards more environment-friendly 
alternatives, including bio-based 
anionics.£

Europe’s premier surfactants conference takes place at a time of 
continuing market growth

CONTACT
Mado Lampropoulou
ACI Europe

+ 44 203 141 0607
mlampropoulou@acieu.net 
www.acieu.net








