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R evolution is an overused and 
undermined term in the life 
sciences sphere, where it can 

feel as though every new discovery or 
product launch promises to transform, 
reinvent or upend the world as we 
know it. 

In the context of digital health, 
however, it almost doesn’t go far enough. 
The digital health revolution has already 
fundamentally changed the way we 
think about drug development, delivery, 
administration and technology. As 
a result, pharmaceutical companies 
are being forced to reconsider the 
partnerships they forge and the 
solutions they deliver.

Nowhere is this more evident than 
in the case of combination products, 
defined by FDA as products composed of 
any combination of a drug and a device;
a biological product and a device; a 
drug and a biological product; or a drug, 
device and a biological product. Now 
well established within the healthcare 
market, such solutions still remain 
in their infancy in a number of ways, 
with the pharmaceutical industry and 
regulatory bodies facing many challenges 
and uncertainties as their adoption 
gathers pace. 

Amid such rapid expansion, how can 
pharmaceutical companies get ahead of 
the curve and plan for a future in which 
combination therapies dominate the 

market? Furthermore, this increased 
prevalence poses a number of regulatory 
challenges – essentially, it isn’t always 
clear whether a product should be 
regulated as a drug, biologic or medical 
device, meaning pharmaceutical 
companies need to start thinking 
about these issues from very early 
on in the process.

In a drug delivery section dedicated 
to combination products, starting on 
page 24, we hear from industry leaders 
from the legislative and pharmaceutical 
sides, including FDA’s Mitchell Mathis 
and Biogen’s Steve Dew, in order to 
debate the current state of the market, 
where efforts currently lie and the 
need for greater collaboration 
moving forward. 

Elsewhere, we look into the 
ramifications of the second edition 
of the ‘Risk-Based Manufacturer of 
Pharmaceutical Products’; Dr Jyrki 
Syvaeri of Boehringer Ingelheim, Robert 
Jan van der Horst of DSM Sinochem 
Pharmaceuticals, and Tania Snioch of
GS1 explain how traceability projects 
should intersect with overall business 
strategy; and, with EU and US deadlines 
for serialisation, and track and trace fast 
approaching, Santen’s Pasi Kemppainen 
and Sai Mungara of Dr Reddy’s Laboratories, 
discuss choosing the right IT architecture 
and harmonising legacy applications with 
new serialisation solutions. 
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RESTRUCTURING

Sanofi announces two new 
global business units
Sanofi will change the organisational 
structure of two of its global business  
units (GBUs) in a bid to provide greater 
focus on its operations in mature  
and emerging markets. 

The pharma giant will create a new 
Primary Care unit that combines the  
product portfolios of Sanofi’s existing 
Diabetes and Cardiovascular departments 
with Established Products, which is 
currently part of the General Medicines  
& Emerging Markets (GEM) GBU. 

The new Primary Care unit will focus 
exclusively on mature markets and will be 
 led by Dieter Weinand, recently recruited 
from Bayer as executive vice-president. From 
1 November, Weinand will report directly to 

Sanofi CEO Olivier Brandicourt and become  
a member of the executive committee. 

Stefan Oelrich, currently head of the 
DCV GBU, has decided to leave Sanofi  
and will join Bayer as a member of  
the board of management and replace  
the Sanofi-bound Weinard as head of  
the pharmaceuticals division.

A second new GBU, China & Emerging 
Markets, will be led by Olivier Charmeil, 
currently head of the GEM GBU.  
This division will focus on the unique 
characteristics and growth opportunities  
in emerging markets, particularly China, 
Sanofi’s second-largest market after the US. 

Sanofi expects to have launched the two  
separate GBUs by the beginning of 2019. 

DEVELOPMENT

Merck and Accenture launch  
cloud-based research platform

DATA RESEARCH 

Roche declared 
to be the most 
sustainable 
company in  
the industry

Merck and Accenture, in collaboration 
with Amazon Web Services, have 
announced the launch of a cloud-based 
informatics research platform designed 
to help organisations in the life sciences 
industry improve productivity, efficiency 
and innovation in the early stages  
of drug development.

The new research platform  
enables an ecosystem that accelerates 
innovation by creating open, industry-
standard application programming 
interfaces for core research functions, 
allowing researchers to rapidly adopt 
new capabilities. Scientific application 
providers, content providers and 
technology innovators should benefit 
from lower barriers to entry as they 
bring new capabilities to market, 
helping life sciences companies 
reimagine processes, user  
experiences, and approaches  
to data-intensive research.

Data will be accessible through a 
single set of interfaces, with integrated 

workflow, reporting and analytics 
capabilities. Incorporating a modern 
user interface and a secure, multi-tenant 
environment, the platform will unify user 
experience elements and enable easier 
collaboration across the research and 
development enterprise.

“The convergence of numerous scientific 
and technological advances provides 
unprecedented opportunities to translate 
novel insights into human disease biology 
into meaningful therapies,” Joe Miletich, 
senior vice-president of research at Merck, 
said of the launch. 

“Capitalising on these opportunities 
requires an ability to rapidly find and 
explore associations across data sets 
that are increasing dramatically in size 
and number. Our collaboration will create 
a scientific technology marketplace 
providing the capabilities our researchers 
need to extend our tradition of scientific 
innovation, enabling our mission of 
bringing new breakthrough therapies  
to the patients who need them.”

For the tenth consecutive year, Roche has 
been recognised as the most sustainable 
company in the Pharmaceuticals index 
of the Dow Jones Sustainability Indices 
(DJSI). This is based on an in-depth 
analysis of economic, social and 
environmental performance. 

“We are proud of being recognised 
once again for our sustainability efforts,” 
said Roche CEO Severin Schwan. “Our 
most important contribution to society 
is the development of medicines and 
diagnostics that significantly improve 
people’s lives. Open and constructive 
dialogue with other companies, 
universities, doctors and patients plays 
an essential role here in understanding 
the needs of our partners in the 
healthcare sector and enabling us  
to work together to develop more 
targeted medical solutions faster.”

One example the company cited was 
Roche’s partnership with the Michael J. 
Fox Foundation for Parkinson’s Research 
(MJFF). Since 2010, Roche has been 
actively supporting the Parkinson’s 
Progression Marker Initiative (PPMI) 
as part of a collaboration between 
companies, non-profit organisations  
and private individuals. 

Through this partnership, Roche will 
soon start to offer study participants 
access to its digital biomarker platform, 
which monitors symptoms of disease 
progression. The anonymised data 
collected by the technology will be 
published by the PPMI publicly on a 
regular basis, for the whole research 
community – including Roche’s 
competitors – to access. The hope 
is that by doing this, the industry 
will be able to better investigate 
disease progression, speed up clinical 
development and improve the treatment 
of Parkinson’s disease. 

News
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Amgen, Novartis and Banner Alzheimer’s 
Institute (BAI), in association with 
Alzheimer’s Disease International, has 
announced results from the largest global 
survey to date investigating perceptions  
of Alzheimer’s disease. 

Findings show that most adults (62%)  
are worried they may develop Alzheimer’s, 
while nearly the same proportion believe it 
is likely a cure will be developed in their 
lifetime (60%). 

Alzheimer’s is the leading cause of 
dementia, a disease affecting 50 million 
people worldwide and projected to triple  
by 2050. The survey of more than 10,000 
people across ten countries revealed  
that 91% believe the solution to tackling 
diseases lies in medical research, and  
79% are willing to participate. However, 
75% have no idea how to get involved  
in medical research. In addition, 78% of  
adults are willing to get genetically tested 
to identify their potential risk of developing 
the disease.

“Alzheimer’s research often does not get 
the attention and support it deserves,” said 

David Reese, executive vice-president  
of research and development at Amgen. 
“These survey results illustrate the 
significant public worry about developing 
Alzheimer’s and reinforce the need to  
raise greater awareness of how people can 
participate in clinical studies to contribute 
to Alzheimer’s research.”

Worldwide, more than 400 clinical  
studies are recruiting in Alzheimer’s. 
However, slow enrolment is a costly and 
common obstacle that undermines medical 
research. There is a need for more people to 
volunteer to advance scientific discovery.

“The results clearly demonstrate the 
need to raise awareness about clinical 
studies globally,” said Pierre Tariot,  
director of BAI and co-director of the 
Alzheimer’s Prevention Initiative. “Aside 
from funding, the biggest challenge is  
the recruitment and retention of study 
participants. Scientists are making great 
progress in the fight against this disease, 
but an estimated 80% of studies fail to meet 
recruitment goals, which delays critically 
important research,” he concluded.

Bayer has challenged six start-ups to 
“change the experience of health”. The 
young companies, hailing from Canada, 
Germany, Israel, Spain, the UK and US, 
came out ahead of more than 1,800 
competitors from 100 countries vying to  
join the company’s Accelerator programme. 

Each winning group has been given 100 
days in which to intensively drive the further 
development of their products and solutions 
with expertise and investment from Bayer. 
The company will provide offices in Berlin, 
pharmaceutical executives and industry 
experts as mentors, as well as €50,000 in 
funding for each project.

It is driving a group-wide initiative  
called ‘Advancing Digital’, aimed at  
fostering innovative solutions in healthcare 
and agriculture. Cooperation with start-ups 
has become an increasingly significant part 

of Bayer’s overall digital transformation and 
first started six years ago through the G4A 
programme headed by Eugene Borukhovich. 

“It’s incredible to see the tremendous 
impact that some of our start-ups have  
had in the industry,” Borukhovich said.  
“I’m impressed to see the maturity and 
significance of their innovative solutions. 
Through the Accelerator program, I’m 
convinced we will be able to make a 
significant contribution to truly change the 
experience of health as we know it. We will 
continue to put people at the centre of their 
health and care every single day.” 

The start-ups that have applied are 
developing digital solutions that cover the 
entire value chain within healthcare. Also 
this year, a patient jury was asked to rank 
start-ups according to the impact that their 
solutions would have on patient experience.

CLINICAL STUDIES

Amgen, Novartis and BAI 
announce results from global 
survey on Alzheimer’s disease

DEVELOPMENT 

Start-ups challenged by Bayer

RESEARCH & DEVELOPMENT

Novo Nordisk 
updates R&D
Novo Nordisk has announced  
plans to restructure its research 
and development organisation. In a 
move the company says will enable 
investment in transformational 
biological and technological innovation 
within core and new therapy areas, 
approximately 400 employees will be 
laid off from research and development 
roles in Denmark and China.  

To support its strategic ambitions, 
Novo Nordisk will establish four 
“transformational research units”,  
in pursuit of novel treatment modalities 
and platform technologies. The biotech-
like units, based in Denmark, the US 
and the UK, will operate as satellites  
of Novo Nordisk’s central research  
and development function, and will 
drive innovation in priority fields such  
as translational cardio-metabolic 
research and stem cell research.

Furthermore, to drive a faster  
and more efficient path towards lead 
molecule selection and development, 
Novo Nordisk claims it will significantly 
increase its investment in automation 
and digital capabilities including 
machine learning and artificial 
intelligence (AI). The integration of 
laboratory infrastructure and IT systems 
will also be prioritised to increase the 
efficiency of the R&D organisation.  

“Delivering on our ambition of 
achieving even higher levels of 
innovation across a broader and  
more diverse range of chronic diseases 
requires that we have the optimal future 
skill base and allocate resources to our 
priority areas,” said Mads Krogsgaard 
Thomsen, chief science officer at 
Novo Nordisk. “Unfortunately, this 
implies that a number of valued 
colleagues will lose their jobs in order 
to ensure that we have sufficient new 
research capabilities needed to support  
our long-term growth ambitions.”

To date, Novo Nordisk has 
announced a range of external 
agreements. These include the 
acquisition of the UK-based biotech 
start-up Ziylo to enhance research 
within glucose-responsive insulins. 



risk
Calculating

Last year, the International Society for Pharmaceutical Engineering released the second edition 
of ‘Baseline Guide: Risk-Based Manufacture of Pharmaceutical Products’, to help manage 
the risk of cross-contamination in shared facilities. What kind of strategies does the guide 
recommend and what challenges does cross-contamination still pose to the pharmaceutical 
industry? Patrick Kingsland asks guide co-author Stephanie Wilkins.

A round the world, demand for highly potent drugs is on 
the rise. By targeting diseased cells more selectively than 
other compounds, toxic APIs have proved particularly 

popular in the pharmaceutical industry, driven by increasing 
incidences of cancer and the need for anti-cancer drugs. 

According to a report by Grand View Research, highly potent 
active pharmaceutical ingredients (HPAPIs) account for roughly 
25% of drugs currently in development. The report estimates that 
the HPAPI market will be worth close to $26 billion by 2022.

Despite their popularity, the toxic properties of HPAPIs pose 
significant challenges for pharmaceutical companies that are 

manufacturing and handling them. In mixed or shared facility 
laboratories, the danger of cross-contamination between different 
drugs carries particularly serious implications for patient safety.

The issue of cross-contamination first started to appear on 
regulator’s radars in the early 2000s, as increasing amounts of highly 
hazardous drugs emerged in the industry. While cost-conscious 
companies were keen to manufacture these drugs in the same 
facilities as other, less potent products, the regulators were concerned.

“They wanted to know how other products that were not in 
this potent, highly hazardous category were being protected when 
manufactured alongside these drugs,” says Stephanie Wilkins, one 

Insight > Manufacturing
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of the lead authors of the International Society for Pharmaceutical 
Engineering’s (ISPE) second edition of ‘Baseline Guide: Risk-Based 
Manufacture of Pharmaceutical Products’ (Risk-MaPP), which lays 
out a risk-based approach for reducing cross-contamination.

Initially, the US Federal Drug Agency (FDA) believed the best 
course of action was to follow the so-called ‘penicillin model’. 
According to the Code of Federal Regulations 21, anybody 
manufacturing, processing and packaging penicillin must do 
so in separate facilities with separate air-handling systems.

A new approach
But not everyone agreed this approach was best applied to the 
new generation of potent drugs. In 2005, at an ISPE conference 
attended by Edwin Melendez, then of FDA, a group of 
pharmaceutical professionals argued that it would make  
the cost of drugs too high.

The group then began researching how to use ‘risk-based 
approaches’ that could allow pharmaceutical companies to  
safely co-manufacture different products together. That research 
eventually produced the first edition of the ISPE’s Risk-MaPP  
in September 2010.

Based on the International Conference on Harmonisation’s 
Quality Risk Management Guideline (ICH Q9), which was  
adopted by FDA in 2006, the guide encouraged pharmaceutical 
manufacturers to adopt risk-control strategies for the four main 
sources of cross-contamination in shared facilities: mix-up (when 
the wrong drug is used), retention (when residues are left in 
equipment after it has been cleaned) mechanical transfer (where 
contaminants are passed from non-product contact surfaces)  
and airborne transfer, when contaminants move through the air.

“It was a new concept at the time,” reflects Wilkins. “We were 
working extensively with FDA as well as with a European 
Medicines Agency (EMA) representative. They were struggling 
with how to update their GMPs to handle this issue, and were 
unsure whether to just list different types of compounds and  
say they need to be manufactured in a dedicated facility. The  
Risk-MaPP guide was designed to educate the industry and  
the regulatory bodies that there was in fact a scientific risk- 
based approach to doing this.”

While the guideline helped educate the pharmaceutical industry, 
in July 2017 the ISPE decided to publish a new version of Risk-
MaPP to respond to a series of regulatory changes introduced  
by the EMA and the Pharmaceutical Inspection Convention  
and Pharmaceutical Inspection Co-operation Scheme (PIC/S).

“These changes were very much in line with what we had  
done in the original Risk-MaPP but there were some nuances  
in the EMA regulations, and we also had more people using the 
process and more understanding that we did when we wrote  
that first version,” says Wilkins.

“We therefore updated the guide to bring in the EMA’s 
perspective. We also added a case study that was more in line  
with what we were seeing in the industry and we moved things  
around in the guide to sit in the appropriate ICH Q9 category.”

The second edition of Risk-MaPP specifically looks at the EMA’s 
“guideline on setting health-based exposure limits for use in risk 
identification in the manufacture of different medicinal products in 
shared facilities”. It suggests permitted daily exposure (PDE) and 
states on how PDE levels are determined in pharmaceuticals.

“Whereas we in the ISPE and Risk-MaPP world called them 
acceptable daily exposures (ADE), the new guideline called them 
PDEs,” says Wilkins. “So in the second Risk-MaPP, we put together 
a table that described the factors involved in coming up with PDEs 
and ADEs and showing how they come together.”

The new Risk-MaPP also looks at changes to chapters three and 
five of volume four of EudraLex, the body of rules and regulations 
that govern medicinal products in the EU. These updates  
aimed to provide improved guidance on the prevention of  
cross-contamination.

Analysts say the revisions to chapter three demonstrate a 
particularly significant shift in thinking from the EU, which had old 
rules that caused confusion in the pharmaceutical industry and 
requested dedicated facilities for certain products, such as 
penicillin and those using live pathogenic microorganisms.

“In order to minimise the risk of a serious medical hazard due to 
cross-contamination, dedicated and self-contained facilities must 
be available for the production of particular medicinal products, 
such as highly sensitizsng materials (penicillins) or biological 
preparations (from live microorganisms),” said the EU’s old guide. 
“The production of certain additional products, such as certain 
antibiotics, certain hormones, certain cytotoxics, certain highly 
active drugs and non-medicinal products should not be conducted 
in the same facilities.”

In the updated version, this proscriptive policy has been  
replaced by a criteria-based approach that determines whether  
a company’s policies and procedures allow it to handle potent 
drugs in shared facilities.

“It says if you cannot control the risk with technical and 
organisational controls you need a dedicated facility; if you cannot 
get a toxicological or a safe limit you need a dedicated facility; and 
finally, if you do not have analytical methods that can detect to at 
least the required residue limits, you need a dedicated facility,” 
says Wilkins.

Revisions to Risk-MaPP highlight the shift in thinking from the EU.
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Chapter five of the EU guideline was also revised, setting  
out a series of measures that pharmaceutical companies  
should use to mitigate risk.  

“It says that you should use a risk management process  
that enables you to assess what your risks are and leads  
to the controls required to manage that risk,” says Wilkins. 
“There are then listings of typical technical controls and 
organisational controls.”

A clear picture of safety
To help the industry understand how to assess risk and 
determine where control strategies are needed, the new  
Risk-MaPP provides an updated logic diagram that walks 
manufacturers through the lengthy process.

“The logic diagram is not meant for somebody to sit at  
their desk and read through in a single day,” says Wilkins.  
“It actually could be quite a long process. It should also be  
a multidisciplinary process, because different areas of the 
organisation bring different outlooks and specific aspects to  
the assessment.”

The guide asks, for example, if manufacturers have calculated 
ADE levels for their compounds – something that can take a 
considerable amount of time depending on the number of 
compounds in consideration and the workload of the 
toxicologist being used.

If the manufacturer cannot get ADEss calculated then the 
guide says a dedicated facility is required. If they can, it moves 
on to the next big issue: determining whether the manufacturer 
has analytical methods that meet or are lower than the product 
residue levels required.

In a section on risk analysis, the guide asks whether the 
manufacturer has the right technical and organisational controls 
in place to manage risk. In particular, it focuses on the four 
modes of cross-contamination (mix-up, retention, mechanical 
transfer and airborne transfer) discussing likely triggers for each.

It also focuses on how to review risk in the event of a new 
product or equipment being introduced into a facility. The 
guide takes the reader through a number of risk management 
tools including a fishbone diagram, again tailored to each of 
the four modes of cross-contamination.

Since the first Risk-MaPP guide came out, Wilkins says 
awareness of cross-contamination has improved in the 
pharmaceutical industry.

“From the first edition to now, we have come a long way,”  
she says. “At first, people were making these products more and 
more hazardous but the industry did not necessarily understand. 
Today there is awareness that there are people in organisations 
who have information that can be really helpful, such as 
toxicologists or safety personnel. You can no longer just keep 
doing things the way you always did. You need to know why 
you are doing them.”

But the EMA also remains concerned about manufactures that 
lack in-house toxicologists and depend entirely on the services 
of third parties to prepare ADEs. And there is still work to  
be done, Wilkins adds, in improving understanding of cross-
contamination among smaller and medium-sized  
pharmaceutical companies. 

“I don’t think the industry is totally up-to-date and educated 
on this,” Wilkins says. “The regulators want them to understand 
what the issue is with each individual compound, but there  
are some who still don’t understand that they are dealing  
with highly hazardous products.”

While a third edition of Risk-MaPP is unlikely to be  
produced any time soon, Wilkins says future supplements  
may be needed as the pharmaceutical industry continues  
to rapidly evolve.

“There may be amendments, supplements and additional 
case studies. But the principles of Risk-MaPP are good. I don’t 
think there is much that we are going to see changing there,” 
concludes Wilkins. 

Although a third revision of Risk-MaPP is not currently on the cards, the pharmaeutical industry may require supplements as it rapidly evolves.
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you are searching for a highly sensitive test method for your laboratory or reliable and fast testing for your production process, our 
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 High sensitivity – detection of 1 μm holes and below 
 Large detection ranges – no need for separate gross and fine leak test
 Easy to use – automatic calibration based on traceable calibrated leaks and go / no-go result
 Deterministic and non-destructive testing with trend analysis, 21 CFR part 11 compliant
 USP 1207 compliant solutions, compatible with different kinds of packaging
 Process support for GMP qualification of your test process

CONTAINER CLOSURE 
INTEGRITY TEST
Innovative solutions for the pharmaceutical industry

Are you looking for a perfect vacuum solution? Please contact us:
Pfeiffer Vacuum GmbH · Headquarters/Germany · T +49 6441 802-0 · www.pfeiffer-vacuum.com



Company insight > Manufacturing

WORLDPHARMACEUTICALFRONTIERS | www.worldpharmaceuticals.net 15

L eak detectors are used for ‘on-site’ mobile leak 
detection, such as company premises, as well as 
for worldwide service jobs in a variety of different 

locations. Its leak detectors stand out above all due to 
their high performance combined with low weight.

The compact leak detectors are used first and foremost 
for stationary applications to detect leaks and test for leak 
tightness. They are also portable thanks to a special leak 
detector cart. Compact leak detectors are used in a wide 
range of industries, from applications in heavy industry 
right up to cleanroom applications. In the latter case, the 
dry versions of the leak detectors are being used.

Stationary high-performance leak detectors are used 
where extremely short cycle times and fast clean-up of 
helium background are required. Pfeiffer leak detectors of 
the ASM 192 and ASM 1002 series are used in applications 
ranging from large-scale testing of electronic components for 
leak tightness up to highly sensitive applications in vacuum 
and medical technology or research and development.

Multipurpose leak detectors
Multipurpose leak detectors combine performance and easy 
operation with the reliability that customers have come to 
expect. One such example is the ASM 340, a high-performance 
and durable leak detector for reliable quality assurance. The 
wide scope of application ranges from industrial and analytical 
applications to research and development, all the way to the 
coating market. The compact leak detector can be used 
in serial production and maintenance tasks.

Qualitative localisation of leaks and quantitative 
integral or local inspection are possible with the ASM 340 
leak detector. It impresses with its efficient vacuum system, 
which guarantees that it is ready for immediate operation. 
Furthermore, it distinguishes itself with a fast response 
time, due to the high helium pumping speed. These 
features lead to a short cycle time and high throughput. 
The ASM 340 is the only leak detector in its class on the 
market that is capable of locating leaks starting at 100hPa.

A large selection of interfaces enables easy integration into 
production lines. The removable manual control element and 
the optional sniffer probe with LEDs make the work that much 
easier. Measured data can be recorded and evaluated using 
an SD card. The wireless remote control enables operation 

from a distance of up to 100m. Thanks to the robust design 
and the minimal maintenance required, service costs are 
also reduced.

Helium leak detectors
Helium leak detectors are the ideal solution for leak 
detection and leak-tightness testing under vacuum. The 
test gas helium is safe and a small, light molecule that 
is suitable for detecting micro leaks. The detection range 
of helium in vacuum tests lies between 10-2 and 10-13 
Pa×m3/s. Helium leak detection is extremely accurate, 
quantitative and repeatable. 

Manual sniffing or spraying is often the easiest way to 
detect a leak with helium. But it is also possible to use 
automatic leak detection solutions that are independent 
of the operator and provide a considerably higher detecting 
speed. The integral leak detection is designed to achieve 
predefined quality and component throughput levels.

The use of test gas leak detection methods has the 
bonus of delivering extra data compared with traditional 
leak detection methods such as bubble testing or pressure 
drop methods. These data can be used to improve 
production processes and successfully detect every leak. 

Leaving competition 
in the dust
It doesn’t matter whether you are looking for water, oil, fuel, refrigerant, gas, steam, 
air or vacuum leaks. From miniature electronic units right up to large-volume vessels 
or media escaping from vacuum systems to gases entering them – the uses for leak 
detectors are as broad as the range of industrial products. The extensive range of 
Pfeiffer Vacuum leak detectors provides the answer for all these requirements.

Further information
Pfeiffer Vacuum

www.pfeiffer-vacuum.com

The ASM 340 leak detector from Pfeiffer Vacuum.
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Creating a buzz: ethical 
filter elements come to the 
pharmaceutical industry
BEA Technologies has been busy producing BEAPURE, a full line of animal-free 
filtration products for the pharmaceutical industry. Additionally, the company has 
created VALEX-POTENT, a line of fully encapsulated filter elements for the purification 
of HPAPI and highly toxic products produced for the pharmaceutical industries. 
World Pharmaceutical Frontiers gets the low-down on the ethical new range.

BEA Technologies researches and focuses on the 
development of products that are able to obtain 
high performance in the filtration carried out 

within the pharmaceutical industry. It has paid specific 
attention to small and medium-sized companies, and 
new production processes. 

Recently, the company launched the BEAPURE line 
of filter elements, which are completely animal-free 
products. To be animal-free simply means that any 
polymeric part or component used in production is 
without any trace of animal origin. 

Route 66
After a long period, the research and development team at 
BEA was able to select and test the purest polymers to be 
used in production. This line incorporates filter elements 
in Nylon 66 membrane and positively charged membrane 
in Nylon 66, used to remove endotoxins or other very fine 
contaminants negatively charged from WFI water or 
different liquid solutions. The products containing the 
Nylon 66 membrane are also available with HALAL 
packing, marking and certification. 

The BEAPURE line includes filter elements with PES 
and PTFE membranes and a series of filters containing 
borosilicate fibres and nanofibres for high-performance 
filtration of viscous solutions in drug manufacturing 
processes. Together with filters based on polyethersulfone 
membranes, STERINYL completes the series of membrane 
cartridges used for the sterilisation of liquids and 
for the complete removal of bacteria in drug- 
manufacturing processes. 

 In addition to this new line of membrane filter 
elements, BEA Technologies has developed a new 
range of filtration solutions for the purification of HPAPI, 
representing the new generation for filtration of active 
ingredients for the pharmaceutical industry. The filter 
element, selected for steps ranging from final clarification 
to particle removal, is encapsulated in a polymeric 
container to avoid contact between the filtered product 
and operators during change-out operation. 

Pure and simple
BEA has combined its capacity in polymer science and 
capsule engineering to develop this line of intrinsically 
high-safety capsules, replete with a double barrier, to be 
used for the purification needs in production of highly 
potent API’s. To guarantee double containment, the first 

The fi lter is encapsulated in a polymeric container. This is to ensure that 
operators do not come into contact with the fi ltered product.

 After a long period, the 
research and development team 
at BEA was able to select and 
test the purest polymers to be 
used in production. 
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Further information
BEA Technologies

www.bea-italy.com

polymeric container is inserted in a second external 
housing that has the specific task of collecting any 
potential leakage during filtration or other operations on. 

This novel solution can accelerate the procedure of 
active ingredients requiring quality protection for 
operators during production. 

The company is studying more efficient ways to target 
drug production of small batches and provide effective 
protection from the effect of toxic or mutagenic or 
irritating drugs, which are significant challenges for the 
pharmaceutical industry. 

Internally, the company is structured in such a way 
as to be able to guarantee, through its commercial and 
laboratory service, timely and expert consulting service 
and after sales assistance. 

 Internally, the company is 
structured in such a way as to 
be able to guarantee, through its 
commercial and laboratory service, 
timely and expert consulting service 
and after sales assistance. 

Zero to centro in due decennio
The headquarters in Pero, Italy, is based in three facilities 
that occupy a surface area of 12,00m². In the plant, there 
are two cleanrooms where the company produces all its 
membrane filters and filter elements for use in food and 
pharmaceutical applications. In 1994, BEA became one 
of the first filtration companies in Italy to get its quality- 
assurance system certified in accordance with the 
requirements of the ISO 9001 standard. The filters are 
produced in a certified cleanroom, in a controlled 
environment that is constantly monitored by computer 
systems to ensure that it complies with good 
manufacturing practice requirements.

Once viewed as a secondary part of the business, 
filtration and clarification of pharmaceuticals has 
increased in importance, requiring new creativity to 
find solutions to major challenges. BEA Technologies 
is available to study and analyse any new request about 
filtration and treatment necessary to high-potent products 
to find the most proper and safe solution. 
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Are You Thinking 
of Scaling Up Your 
Stem Cell Cultivation?
Today’s bioprocess professionals need to stay on top of 
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the future.
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W ithout bioprocessing, modern medicine, drug 
discovery and life sciences could not exist. 
Furthermore, the chemical, and food and feed 

industries would not survive without them. The new 
Eppendorf bioprocess page was created for professionals  
in all of these fields. The platform gives a view of the bigger 
picture, adds detailed application examples and advice,  
and addresses specific scientific problems with solutions  
to solve them.

Applications at a glance
Bioprocess applications are many and varied, and the 
Eppendorf bioprocess page reflects this diversity. With  
well-prepared information and a clear layout, it provides 
information about the hot topics of bioprocessing, such  
as how to scale up antibody and hormone production, the 
challenges when developing new processes to increase vaccine 
yields, and current and projected advances in the expansion  
of stem cells for drug discovery applications. These are only  
a few of the questions dealt with on the company website.  
The platform provides information on bioprocess applications  
at a glance – from different perspectives and in various formats.

User reports
Exchange between experts is crucial to advancement.  
Most of the information on the Eppendorf bioprocess page 
comes from bioprocess professionals who work in industry  
and academia. International experts present case studies  
in the form of application notes, journal articles and  
scientific posters, and they discuss some of the most 
relevant questions in bioprocess development today. 

For example, the reader will find an ebook on process 
automation and data analysis, results from cell culture scale- 
up in single-use bioreactors, documents on controlled stem  
cell cultivation and much more. Those who prefer to listen  
can find recordings of the latest bioprocess webinars and  
even a podcast. A recent webinar featured a discussion 
about biosimilar process optimisation by comparing batch, 

fed-batch and perfusion culture, and discussed the 
possibilities of multivariate data analysis in process 
development. With resources like these, beginners can  
learn about well-established techniques and new processes. 
Professionals can learn from each other and from Eppendorf, 
a respected leader in bioprocess technology.

Tailor-made product recommendations
With bioprocess equipment, the demands of individual 
processes are so specialised that often there is no blanket, 
run-of-the-mill product solution. The Eppendorf bioprocess 
page helps by providing application studies that show  
how technical challenges were solved and which products 
were successfully used – an innovative product search  
in reverse.

In addition to Eppendorf warmly welcoming potential 
customers to its page, it would also be delighted to provide 
deep knowledge of bioprocess equipment in person. A  
list of the upcoming events in which Eppendorf is set to  
be participating is available on the website, and enables 
those interested in the company – and the wider industry  
– to plan meetings at trade shows, informative and 
specialised conferences, and more intimate workshops.  
The bioprocessing news section keeps readers informed  
of all Eppendorf bioprocess updates, in addition to a  
targeted newsletter for all subscribers. 

New bioprocess web page 
gives answers and ideas
As a leading provider of laboratory equipment and bioprocess solutions,  
Eppendorf presents a new online platform for bioprocess knowledge. It offers 
application examples, insights from industry experts and the latest news for all 
bioprocess professionals.

Further information
Eppendorf

www.eppendorf.com/bioprocess

Eppendorf systems are specifically tailored for every bioprocessing need.

 Bioprocess applications  
are many and varied, and  
the Eppendorf bioprocess  
page reflects this diversity. 
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F luid-control systems within hygienic 
applications demand high standards in terms 
of clean ability, 

which can be affected  
by a number of design 
characteristics. The base 
material is normally 316L 
stainless steel which 
requires an excellent surface 
finish in order to maximise the efficiency of the clean-in-
place (CIP) process that is used to sterilise the process 
pipework. Coupled with excellent thermal properties, the 
design of process valves has become a complex process.

Bürkert Fluid Control Systems has patented a new 
procedure to create process valve bodies using hydroforming 
technology. This has significantly reduced the amount of 
material used and allows uniformly high-quality laser welds 
which do not add any further material to the component. 

Lightweight valve body with uniform surface
The process starts with the flange, which is laser cut  
and milled from the 316L stainless steel tube. The tube  
is placed in a mould, filled with a water-oil emulsion and 
subjected to around 3,000 bars of pressure to produce the 
required flow path to and from the weir. The flange and 
tube are then laser welded together before the new 
component is annealed in order to relieve residual  
stress within the material. 

This heat treatment process also increases the durability 
of the material by improving the corrosion resistance. This 
is enhanced by precision machining of the surfaces of the 
flange before the final polishing stages are completed. In 
the past, the polishing process may have been completed 
by hand using small electric polishing wheels, which was 

rather labour-intensive and time-consuming. This process 
is now automated and uses an abrasive paste that is 
repeatedly pumped through the valve body in order to 
achieve a surface finish of less than 0.4μm. This produces  
a very uniform surface that is then electropolished to give  
a near mirror finish for all areas that come into contact with 
the process media.

Greatly reduced carbon footprint
Ian Webster, hygienic processing segment manager at 
Bürkert, comments, “This new manufacturing process allows 
us to manufacture variants that are 75% lighter than forged 
housings. The reduced volume of material means that the 
energy requirement for both heating and cooling during 
cleaning processes is also greatly reduced.” 

The hygienic design and cleanability of the new  
valve body has been shown to be comparable with  
that of stainless process pipework and has been  
certified under EHEDG Type EL Class I. By reducing 
energy requirements and downtime for cleansing  
processes, the new Bürkert tube valve body has  
the potential to optimise process efficiency for a  
wide range of hygienic applications.

The innovative manufacturing technique employed  
by Bürkert also has a greatly reduced carbon footprint, 
making it more environmentally friendly. An independent 
study showed that when manufacturing a DN25  
cast valve body, almost 7,000g of CO2 were produced, 
compared with the hydroformed valve body which  
only generates 2,000g. 

Unique advantages over 
forged and cast bodies
Bürkert Fluid Control Systems has patented an efficient diaphragm valve body that 
has been manufactured using hydroforming technology to deliver a number of benefits. 
Designed for use in hygienic-process applications, the new tube valve body complies 
with the latest standards in the pharmaceutical industry.

Further information
Bürkert Fluid Control Systems

www.burkert.com/tubevalvebody

 The reduced volume of material 
means that the energy requirement 
for both heating and cooling  
during cleaning processes is  
also greatly reduced. 
– Ian Webster, Bürkert Fluid Control Systems

Bürkert’s new 
procedure uses 

hydrofoming technology.



Saving  
energy  
made  
easy.
Minimizing carbon footprint in 

pharma production has never been 

easier: A tube valve body is an 

innovative  energy saver. It outper-

forms forged bodies by far. With 

less weight, it heats up and cools 

down much faster – saving you 

steam, time and energy in CIP and 

SIP processes. Imagine that saving 

multiplied by every single diaphragm 

valve in your plant.

Tube Valve Bodies –

www.burkert.com/

TubeValveBody
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T aking advantage of recent technological 
developments, MECO has announced 
smartANALYTICS as a means of connecting its 

water purification machines and systems with big data 
analytics and in-house expertise. 

MECO’s new product enables substantial amounts  
of operating data to be continuously profiled against  
design data and other identical or similar systems in the 
field. Profiling and big data provide the ability to see very 
small changes or patterns more readily; MECO can then 
quickly provide information to customers so that they can 
optimise performance, prevent unscheduled downtime and 
proactively engage resources as necessary. 

“Predictive maintenance is better than reactive,” says 
George Gsell, MECO president. “If one considers the  
overall footprint of a water purification system, it can  
be quite involved. In addition to energy consumption  
and water recovery rates, there can be chemical 
consumption, cleaning, membrane life and filter disposals. 
With the information at hand, our team is able to share 
knowledge and best practices.  

“Water purification is critical to so many different 
industries. This technology enables us to be more closely 
connected to our clients, to service their needs more 
proactively and aid them in operating their plants in  
the most proficient manner.” 

The benefits
Water purification is a critical and complex process  
in manufacturing operations that is accompanied  
by substantial costs and a potential impact on the 
environment. Simultaneously, every water purification  
plant has the potential to generate an untapped  
amount of data. 

If used and analysed properly, this data and analysis  
can improve operations in a number of ways. MECO 
smartANALYTICS was developed to tap into this data  
to ensure its customers’ water plants are operating  
at maximum efficiency and in the most reliable  
manner. Customers will have peace of mind, as the 
company’s insight into water has never been clearer.

Monitor product performance
MECO uses data profiling to benchmark a multitude  
of inputs, including flow rates, temperatures, pressures, 
vibrations and speeds. These inputs are recorded 
thousands of times a day, 365 days a year. It is by 
implenting the use of the constant data collection,  
that the programme profiles the performance of a 
consumers’ water plant against its own operating  
history. MECO’s expert team – whose only focus is  
the consumers’ well-being – provide evaluations and  
final reports. 

An environmental and 
economical choice
Companies are ushering in a more efficient and environmentally friendly future for water 
purification. MECO is using the latest technology to harvest big data in order to help 
pharmaceutical companies minimise waste and maximise savings by making sure the 
maintenance of their water purification systems is proactive, not reactive. 

MECO seeks to reduce the amount of waste pharmaceutical 
companies produce, and minimise the costs of doing so.
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As production flowrates or feed-water quality changes, 
MECO advise on best practices to minimise intake and 
outfall discharges. The programme also recommends how 
to minimise energy consumption. In addition to water 
and energy conservation, best practices also minimise 
consumables, replacement filters and membranes. 

Further information
MECO

www.meco.com 

Knowledge and expertise 
Online diagnostics analyse input values in real time, 
and deviations from the expected norm are flagged 
for evaluation. The goal is to identify any issues 
before they become a problem and schedule routine 
maintenance before it is due. Slight variations in 
measurements that may be unfamiliar or appear 
insignificant can have larger implications. Proactive 
scheduling of consumable supplies and predictive 
maintenance activities keep the customers plant 
running efficiently without experiencing downtime.

Maximise cost savings
Predictive maintenance helps to avoid unscheduled 
shutdowns and production loss, which in turn 
saves money. MECO also reduces operating costs 
by recommending the most efficient operating parameters. 
The data-profiling capabilities of smartANALYTICS 
allow MECO’s experts to identify opportunities for 
improving the efficiency of operations, thus translating 
into savings in utilities, consumables, and maintenance.

Sustainability for tomorrow
In order to maximise system efficiency and reduce 
impact on the environment, it is important to change. 

PURE WATER AND STEAM. ANY SOLUTION, ANYWHERE.

www.MECO.com®
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The market for combination products is rapidly expanding, in part due to advances in 
digital health technology. World Pharmaceutical Frontiers considers the directions these 
developments are taking, the inherent challenges when integrating digital solutions into 
medical treatments, and how pharma companies can get ahead of the curve and plan for 
a future in which combination therapies dominate the market.

I n the 2012 science-fiction film Prometheus, 
viewers encounter a futuristic medical device, 
the Pauling MedPod 720i – a capsule large 

enough to accommodate a human and capable 
of diagnostics, administering anaesthetic and 
conducting surgery. While it may seem a far-off 
vision of medical care, the MedPod’s ability to 
offer a medical device and drugs in tandem 
makes it, according to FDA guidelines, a 
combination product: a concept familiar to 

patients, healthcare professionals and the 
pharma industry today.  

Defined by FDA as “a product composed of 
any combination of a drug and a device; a biological 

product and a device; a drug and a biological product; 
or a drug, device and a biological product,” combination 

products, first developed in the 1970s, include items such 
as an asthma inhaler, a condom containing spermicide, or a 

prefilled insulin syringe. 
“In the past, injectable products tended to be administered by 

healthcare professionals, but that’s changed,” Paul Jansen, formerly 
associate vice-president of medical device development at Sanofi, 
now a board member and senior adviser at Haselmeir, previously 
told World Pharmaceutical Frontiers. “We now need to make sure 
patients can easily understand how to administer drugs. Patient 
populations cover a very wide spectrum so you have to make 
products that are very simple to use and very safe. This is the 
trend we have been seeing over the past few years and I think 
it is going to continue to accelerate.”

Beyond insulin syringes and other products that allow patients 
to safely administer their own treatment, combination products 
have transformed healthcare. Drug-eluding stents, 
used in the treatment of coronary artery disease, prevent excess 
scar tissue developing to maintain blood flow and represent 
a considerable improvement on the previous bare metal stents. 
Medtronic’s INFUSE Bone Graft comprises an absorbable collagen 
sponge soaked with a protein that stimulates bone growth, 
a combination product which accelerates healing. 
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Now combination products have 
reached a new frontier, as the growing 
development and application of digital 
health solutions offers the opportunity 
to unite this new technology with drugs 
or biologics. This is a development 
that may lead to a future even more 
advanced than the medical solutions 
envisaged in Ridley Scott’s space epic. 

“People are looking at these 
combination products, which now have 
devices wrapped around them and 
they are asking how they can gather 
data from them and connect them to 
their ecosystem,” Jansen said in the same 
interview. “They want to be able to gather 
technical information that is needed 
to help with patient reimbursement, 
compliance, and helping physicians with 
recovery and treatment of their patients.”

Peace of mind
The buzz around digital combination 
products has grown significantly since 
the 2017 FDA approval of Abilify MyCite, 
a medication that combines treatment 
for schizophrenia and other mental 
health disorders with a sensor designed 
to provide information on adherence. 

The result of collaboration between 
Otsuka Pharmaceutical and Proteus Digital 
Health, the treatment drug – aripiprazole – 
is administered as an ingestible pill 
containing a tiny sensor coated in 
digestible metals. This then transmits 
information to a sensor patch worn on 
the skin after its activation is triggered by 
contact with gastric fluid. This information 

is transferred to a mobile app, giving healthcare providers information 
on when the medication is being taken and allowing more accurate 
assessment and treatment of the patient.

“Until now, pharmacologic therapy for serious mental illness has 
been missing a systematic approach to objectively track and signal 
that a patient has taken their drug,” commented John Kane, MD, 
SVP, Behavioral Health Services, Northwell Health and chair, 
psychiatry, Donald and Barbara Zucker School of Medicine at 
Hofstra/Northwell, upon the release. 

“Being able to track ingestion of medications prescribed for 
mental illness may be useful for some patients,” Mitchell Mathis, 
director of the Division of Psychiatry Products in FDA’s Center for 
Drug Evaluation and Research, agrees. “FDA supports the use of 
technology in prescription drugs and is committed to working 
to understand how technology might benefit patients.” 

Patient-focused 
drug delivery devices

Drug Delivery Devices
Innovative developments

Customized solutions
GMP contract manufacturing

www.nemera.net 
information@nemera.net 

Phone: +33 (0)4 74 94 06 54

The recent application of digital technology 
has seen combination products soar.
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Proteus Digital Health, the developer of the sensor, is pushing  
the applications of ‘digital medicine’ further, announcing a pipeline 
of 31 medicines under development in April 2018. These are aimed 
at the treatment of cardiovascular and metabolic conditions, 
infectious diseases and cancer as well as mental health. 

“Our extensive clinical trial and commercial experience  
with digital medicines with thousands of patients has been 
overwhelmingly positive,” says Proteus Digital Health’s CEO, 
Andrew Thompson, explaining that the use of digital medicines 
had raised adherence to around 90%, as opposed to around 50% 
when using traditional drugs. “Wider use of digital medicines  
will help many patients and will help save a lot of money.”

As well as tracking adherence in patients, it is obvious that  
this kind of digital technology has much to offer clinical trials,  
as responses to drugs can be more accurately monitored when 
exact data exists on the time at which the drug was taken; this 
information could also be paired with sensor data that records 
aspects of a trial subject’s state, such as heart rate. 

Working towards a common goal
Other developers are also exploring the potential in adding sensors 
to medical devices. Digital therapeutics company Propeller Health 
manufactures sensors that attach to asthma inhalers, measuring 
the use of the medication. As well as tracking adherence, the 
sensor collects data on air quality and other conditions, feeding 
into an app that allows the patient, and their healthcare provider,  
to more accurately assess their condition and triggers. 

This technology also raises the real possibility of a revolution in 
diabetes care: a sensor that can link detection of blood glucose levels 
with the automatic delivery of insulin, essentially creating an artificial 
pancreas. Medical device developments are certainly approaching this 
point, as the components of a closed loop ‘artificial pancreas’ exist 
separately. Continuous glucose monitoring with the use of a sensor is 
already available, as is technology such as the Omnipod. This digital 
combined product is made up of an insulin pump worn on the body, 
which connects wirelessly to a handheld device and administers  

insulin according to instructions programmed into the device. While 
digital combination products promise numerous breakthroughs  
in medical care, their development is not without challenges for 
pharmaceutical and medical device companies. As is true for  
all combined products, regulatory processes can be complex. 

“In the past when you submitted a vial and a syringe, you  
only had to go to one part of the group in the regulatory agency 
to get approval,” Jansen says. “Now, when you have a drug-device 
combination, you have to establish which of the two bodies is the 
lead reviewer, and then that agency will have to work with, and  
get comments and input from, the other agency. The net effect 
is that everything is much more complex. There are more people 
involved with different skills, all of whom are required to make  
an accurate review of the key aspects of the product – safety  
and efficacy.”

FDA is certainly aware of this. In 2016, the agency created  
the Combination Products Policy Council, described in an FDA  
Voice blog as a “senior-level, agency-wide forum for discussing,  
resolving, and implementing product and policy issues”. 

Another significant issue regarding the development of digital 
combined products is common to digital health at large: patient 
privacy. A 2017 research paper published in the Journal of 
Pharmacy Technology raised concerns regarding the security  
of the information gathered by Abilify MyCite, noting that the 
transmission of the data via Bluetooth could allow misuse. 

In addition, the digital products currently available, such  
as Abilify MyCite and Propeller’s inhaler sensors – used with 
traditionally developed inhalers, such as those produced by GSK – 
reflect the result of cooperation between drug development or 
pharma companies with more specifically medtech organisations. 
Collaboration requires effort in aligning vision, work plans and 
contracts in order to get the best out of a partnership. 

Nevertheless, it appears that this approach – aligning with 
others in order to create a product that excels in all of its 
combined parts – is the route to success in the development  
of digital combined products. 

The transmission of data via Bluetooth defuses the chance of misuse and produces a bank of information for several companies to use in tandem. 
Aligning in such a way means that products can consistenly excel, providing the best possible care for prescribers.
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Reducing interaction
Consequently, chemical reactions with the  
solution contained in the glass tube is reduced.  
Another improvement is the quantity of subvisual  
and visual silicone oil particles in a solution that is  
also reduced. By reducing product-silicone interaction  
and particle contents, benefits include improvements  
of compatibility, stability and security.

Sterilisation technology 
There are several modes of sterilisation that can be used  
for primary packaging of injectable devices, and ethylene 
oxide is widely used in industry. This solution presents 
toxicological risks highlighted for several years by the 
health authorities: in particular, because of the presence  
of residues adsorbed on the material – mainly on plastics. 

Authorities wrote guidance on limitating the use of 
ethylene oxide in the manufacture of medicinal products 
and specifications on residues. To avoid this risk and  
in the interest of patient safety, Crossject chose to  
use glass tubes and to sterilise by a process of moist  
heat in an autoclave. During all the development of  
ZENEO®, Crossject pays particular attention to  
driving its innovations using high-quality technologies 
and processes. 

Advanced development
ZENEO® is the manifestation of Crossject’s expertise in the needle-free injection of 
drugs, an expertise unmatched elsewhere in the world. The device is the result of 
research and development innovation, and it has earned close to 400 patents worldwide. 

Further information
Crossject

www.crossject.com

For patients, ZENEO® enables the simple, rapid, 
needle-free, intramuscular or subcutaneous  
self-administration of treatments in a ‘ready- 

to-fill’ package. 
ZENEO®, a compact, user-friendly device is simple  

to use, fast (50ms) and the dose injected is pre-set.  
The patient self-administers the right drug at the  
right dose, safely and with a minimum of discomfort. 

The company’s portfolio currently contains eight  
products in advanced stages of development, seven  
of which are for urgent or life-threatening situations,  
such as adrenaline for anaphylactic shock, midazolam  
for epileptic seizures, naloxone for opioid overdose, 
hydrocortisone for acute adrenal insufficiency  
and terbutaline for severe asthma attacks.

‘Ready-to-fill’ glass containers
In 2017, Crossject launched its new production  
facility in Dijon, France, which is dedicated to the 
manufacture of siliconised, depyrogenated, sterilised 
pharmaceutical-quality glass tubes. The manufacturing 
process behind producing the ‘ready-to-fill’ tubes begins 
with washing of the glass tubes, before coating with a 
silicone emulsion, heating and depyrogenation and, finally, 
performing moist heat sterilisation. A huge advantage is 
that tubes can then be filled without further processing.

Baked-on siliconisation technology
ZENEO® uses a lubricant to enable the stoppers to  
move properly through the glass tube. To ensure a very 
high quality of lubrication with excellent performance, 
Crossject chose to use a pharmaceutical silicone  
emulsion and baked-on siliconisation technology. 

It involves coating with silicone oil as an emulsion  
that is then baked on to the glass surface in an oven  
at a specific temperature for an appropriate time.  
In the baked-on process, part of the silicone oil is not 
removed with solvent and a permanent hydrophobic layer 
is created. Compared with oily siliconisation technology, 
baked-on technology reduces the measurable quantity  
of free silicone oil. 

The above image displays the baked-on siliconisation process  
at a Crossject facility.

 The patient self-administers  
the right drug at the right dose, 
safely and with a minimum  
of discomfort. 
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I njections are among the most common healthcare 
procedures worldwide and come in a variety of forms, with 
self-injecting medication being one of the more frequently 

used methods. With their invasive nature, injections are not wholly 
safe: needlestick injuries (NSIs) arise from the injection process, 
occurring during the use, disassembly and disposal of needles. For 
healthcare workers, cross-contamination or the transmission of 
blood or bodily fluids from patients infected with HIV, or hepatitis 
B or C remains a concern. The risk of injury has increased along 
with rising market demand for treatments via injection. The US 
recognises the severity of this, and the EU enacted the Health and 
Safety (Sharp Instruments in Healthcare) Regulations in 2013.

Patients and workers must be protected against the risks of 
using and disposing of needles. According to the Premier Safety 
Institute, 40% of injuries occur during treatment, while another 
40% happen before the needle’s disposal. These injuries are 
serious hazards for healthcare workers, who can avoid NSIs by 
using safety-engineered devices. As one of the preferred delivery 
methods, safety injection devices reduce the risk of NSIs by 
optimising user protection and drug administration. The CDC 
estimates that these devices could prevent 60–80% of sharps 
injuries in hospitals. By 2020, the market for prefilled safety 
devices is set to rise from $250 billion to $797 billion.

Patient safety is at the heart of effective treatment delivery  
for pharma companies and healthcare providers. In recent years, 
regulations have focused on this and safety injection devices, 
which improve the patient’s experience, treatment popularity  
and economic benefits by enabling patients to treat themselves. 

Patient-centric design 
Owen Mumford has responded to the demand for safer and  
more effective syringe devices. The market largely comprises 
retractable and non-retractable safety syringes that use springs, 
which have led to accidental activation, under-dosing and other 
issues. These problems impact treatment efficacy and may 
prevent patients from using further medication.

When designing its passive safety device, the firm knew that it 
needed to create a product that would remain effective and reduce 
treatment barriers, including painful administration, bulky design 
and uncomfortable use, while offering suitability for prefilled- 
syringe vendors. The device had to respond to patient needs,  
and simultaneously promote responsibility and accountability. 
Endorsing a patient-centric approach meant that the device’s 
design had to be easy to use and safer for healthcare workers. 

Owen Mumford developed UniSafe, a springless passive  
safety device that works with existing prefillable syringes,  

which increases patient confidence, reduces treatment barriers, 
and eliminates the risks and challenges posed by traditional 
syringes. This device works like a normal syringe, and healthcare 
providers can use UniSafe for multiple injectable formulations.

When using traditional devices, end users can experience 
anxiety due to a lack of visibility or confidence that a treatment 
has been executed correctly. UniSafe provides a clear prefilled 
syringe barrel that enables users to view the drug and labelling 
without having to spin the barrel, reducing the risk of under-
dosing. A recent study that tested UniSafe found that 94% of 
nurses agreed that it was simple to view medication with the 
device, while 89% of patients stated that UniSafe made it easier 
to monitor dose delivery.

The device’s passive needle-retraction mechanism also 
prevents users from having to shield the needle after use. UniSafe’s 
strong grip is another key component in promoting end user 
confidence and safer administration. A larger, ergonomic plunger 
head and a smoother, more integrated finger flange result in a 
device that ensures patients and healthcare providers can use the 
device confidently, regardless of hand size, dexterity or condition.

Responding to market changes
Owen Mumford is working closely with pharmaceutical partners 
to adapt products in order to meet the growing demand for 
injectable treatments. Manufacturers that use a patient-centric 
design are evolving with market and customer requirements. The 
development of injectable devices needs communication between 
end users and manufacturers in order to encourage treatment 
adherence and help patients to manage their condition. 

Increased confidence  
with patient centricity
Alex Fong, Owen Mumford’s research and insights manager, explores needlestick 
injury prevention and the market for needle safety devices. He introduces UniSafe,  
a springless and passive safety device that works with prefillable syringes.

Further information
Owen Mumford

www.omdevicesolutions.com

UniSafe’s springless design works with existing prefillable 
syringes, avoiding treatment disruptions and ensuring that 

there is no need to change any existing injection components.



Injection Pens from small 

batches to commercial volume

Reusable and disposable 

Pens, Multi-Fixed-Dose Pen

Pioneer of  
Injection Pens  
for subcutaneous 

application

Focused on the Future: Self-Injection Systems for the Home Care 
Sector with Innovative Pen Design

With the D-Flex Pen, Haselmeier has designed a drug delivery 

system that is a full step ahead of previous models: The multi- 

dose fixed pen for subcutaneous self-injection offers two  

options - it can deliver the medication in a single fixed dose 

or in several pre-set doses. This significantly optimizes 

treatment efficiency. With the D-Flex Pen, pharmaceutical 

manufacturers now have access to an advanced medication 

delivery system that is especially suitable for patient-cen-

tered medicine.

For long-term success, the medication needs to be ef-

fective and safe, but also cheaper than previous forms. 

With the D-Flex Pen, Haselmeier has created the first di-

sposable pen with pre-defined flexibility built in. Depen-

ding on the active ingredient and desired treatment, the 

patient can administer the medication subcutaneous-

ly with a single fixed dose or with multiple fixed doses.  

Up to ten separate fixed doses can be delivered. From a pati-

ent safety perspective, it is especially important that the ac-

cidental use of interim doses is virtually impossible. This sets 

the D-Flex Pen apart from the other products available on the 

market.

The Ideal Pen for Clinical Studies

As a reliable development partner, Haselmeier assists phar-

maceutical companies from a very early stage. In particular, 

the D-Flex Pen is also suitable for clinical studies. It allows 

significant cost advantages since the delivery of medications 

in Phase II studies through injections and the associated per-

sonnel costs can be expensive and time-consuming. With the 

D-Flex Pen, study participants are able to administer the me-

dication subcutaneously themselves in accordance with the 

study design. There is no need to have a hospital or practice to 

administer the medication. Contaminated ampoules or expi-

red medications that have been opened are now a thing of the 

past. Expensive ready-to-use syringes made for larger quanti-

ties of the active ingredient, depending on the dose, and which 

then have to be disposed of, are also no longer an issue with 

the D-Flex Pen. Depending on the pharmaceutical manufactu-

rer‘s needs and the scope of the studies, the D-Flex Pen can 

be prepared for small series or very large quantities. The bo-

nus for companies is that Haselmeier holds a pharmaceutical 

manufacturing license and is able to configure and ship the 

pen from a single source with the required medication.

The Design: Award-Winning!

Good design deserves recognition - and as an innovati-

ve medication delivery system, the Haselmeier D-Flex 

Pen has already won a Good Design Award. A single 

component decides on the possible doses, allowing the 

The new D-Flex: new-generation Drug Delivery Device



pen to be adjusted quickly and especially cost-effec-

tively to the pharmaceutical manufacturer‘s specifica-

tions. That means that any changes in a clinical study 

can be quickly accommodated, as can a platform so-

lution for a pharmaceutical manufacturer‘s other pro-

ducts. Flexibility is standard for any series:

• Up to 10 fixed doses can be defined

• Single-use injection pen for 1 ml or 3 ml cartridges

• Low investment costs thanks to innovative product 

platform

• Variable configuration within the pen design

• Customized pen design

• Improved patient safety

Excellent configurability and flexibility

The delivery of medication can be customized with 

this new-generation injection system to suit the pa-

tient: Fixed doses that gradually increase, or, de-

pending on the time of day, varying quantities can 

be delivered without problems. This is smart he-

alth at home - Haselmeier has created an ideal me-

dication delivery system for modern and patient- 

centered medicine.

Safety First

Ensuring patient safety and also constantly improving 

ease and comfort of use are key drivers for Haselmei-

er‘s product developers. Patients and their needs are 

at the forefront of everything the company does. Using 

the D-Flex Pen is especially simple and safe - the risk 

of incorrect doses can be reduced even further with this 

new-generation pen. Patients are able to deliver the 

subcutaneous medication comfortably at any time and 

in any location virtually pain-free and safely, and are not 

dependent on the assistance of any medical personnel.

Experts in Self-Injection Systems

Haselmeier has been in the business of developing and 

manufacturing medical devices for almost 100 years. 

The development and industrialization of injection pens 

nowadays requires overcoming an array of the technical, 

supervisory and operational challenges. Haselmeier is 

a development partner for innovative medication deli-

very systems and can translate pharmaceutical manu-

facturers’ concepts into detailed user requirements and 

product configurations. It is building bridges between 

pharmaceutical companies and patients and ensuring 

that effective active ingredients in innovative injection 

pens, such as the D-Flex Pen, reach patients and can be 

used comfortably and safely.

A competent team of experts, made up of engineers, 

planners and developers, 

create the self-injection sys-

tem, from planning to indus-

trialization.

The Haselmeier Group has 

its head office in Switzerland. 

Its technical development, 

project management, sales 

and marketing are based at 

its facility in Stuttgart, Ger-

many. Haselmeier also has 

production and sales offices 

in Europe, the United States, India, and China. Worldwi-

de, the company employs around 200 people.
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R ecognised as a top supplier for many esteemed 
pharmaceutical companies, SHL has maintained its 
prominence in the auto-injector industry for more 

than two decades. Boasting a long history of injectors 
featuring patient-centric designs, the company’s offerings 
provide patients with the flexibility and mobility to lead an 
independent life through self-administered treatment. Since 
the devices offer patients the convenience of conducting 
treatment away from the clinic, adherence to their treatment 
regimen is of paramount importance for therapy to prove  
most effective. 

When patients don’t follow their treatment regimen, 
outcomes worsen and medical costs rise. Patient reports are 
often unreliable, so one of the main issues with all types of self-
treatment is to keep track of how well patients manage their 
disease on a daily basis. SHL is driving significant impact in 
this space, thanks to its world-leading positon in drug delivery 
devices and combining this with significant investments across 
sensors, software, analytics, and machine learning expertise  
and infrastructure. Using the device as a connected sensor 
opens up opportunities for patient support and onboarding  
as well as long-term follow-up on time and dose to generate 
outcome data. SHL’s engineers and scientists are intent on 
bringing the finest connected devices to the table, which  
are precise, robust and capable of producing high-quality data.

From measurement to improvement
SHL believes that digital solutions must go beyond patient 
monitoring, empowering all stakeholders across the care 
continuum to deliver better therapies, care and clinical results.  
To achieve this, SHL has partnered with QuiO, a New York-based 
digital therapeutics company. Its ConnectedRx platform brings 
patients and their medications online, generating real-world 
insights that impact treatment performance and quality of  
care. Working closely with QuiO, and leveraging ConnectedRx, 

pharmaceutical companies can now benefit from the ability to 
track the real-world use and performance of medications across all 
SHL portfolio devices, the first step in improving patient treatment 
outcomes. “With ConnectedRx, we are transforming our drug 
delivery devices into disease management solutions,” explains  
Dr Ramin Rafiei, SHL’s director of technology. “ConnectedRx 
supports patients with managing their treatment regimen and 
empowers our pharma clients to personalise treatments for better 
health outcomes – this is the power of digital.”

Data enhances patient journeys and vice versa 
Digital solutions enable pharmaceutical companies to
differentiate their products, all while increasing their 
engagement with patients. This way, pharmaceutical
companies can strategically cut down on financial losses.

Patients demand minimal complexity in their medical regimen 
and expect businesses to deliver intuitive, digital devices that 
cater to their therapy needs. They are also willing to share this 
data with the pharmaceutical companies. Up to 84% of US  
adults with medical conditions agreed to share personal health 
information with drug companies to help develop safer and 
better products. As data enhances the patient journey  
through personalisation, measured outcomes will continue  
to enrich the data, an interdependence that is expected to  
shape how pharmaceutical companies will develop and  
deliver treatments for patients in the not too distant future. 

Delivering the goods:  
top-quality data
SHL Group gathers the most reliable data using innovative digital solutions, in order 
to offer the best drug delivery systems while ensuring that the difficult issue of non-
adherence to medication regime is easier to manage. 

 ConnectedRx supports patients 
with managing their treatment 
regimen and empowers our 
pharma clients to personalise 
treatments for better health 
outcomes – the power of digital. 
– Dr Ramin Rafiei, SHL

From simple add-ons to reusable electromechanical devices, SHL offers 
a full range of connectivity solutions to best fit the pharma companies’ 
device and digital strategies.

Further information
SHL Group

www.shl.group



pride
Combinational

As combination products become 
more prevalent, they pose a 
number of regulatory challenges. 
Essentially, it isn’t always clear 
whether a product should be 
regulated as a drug, biologic 
or medical device. This means 
pharma companies need to start 
thinking about these issues from 
very early on in the process. 
Steve Dew, associate director of 
combination products and medical 
devices at Biogen, speaks with 
Emily Gibbs about the key issues. 

C ombination products are becoming more widespread – 
and more complex. Referring to any medical product 
with two or more constituent parts – a drug combined 

with a device, or a device combined with a biologic – these 
therapies can take many forms. They might include, for example, 
autoinjectors, pre-filled syringes, transdermal patches and drug-
eluting stents.  

Demand for such products is rising. According to a recent 
report by Reportlinker, the global drug-device combination 

products market is expected to reach $177.7 billion by 2024, 
and is growing at a compound rate of 7.9% a year. Since 
these products are minimally invasive, they are typically 
popular with patients and lead to better clinical outcomes 
than the alternatives. 

Over the years to come, we are likely to see ever more 
examples, including some that seem to defy usual 
categories. While this is probably good news for the end 
users, it also means asking some thorny questions. 

Insight > Drug delivery
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To quote a research paper written as early as 2005, “Imagine  
a nanoparticle-monoclonal antibody combination, that, when 
exposed to light, emits toxic oxygen radicals that kill cancer. Or 
imagine a photo-activated polymer combined with autologous 
cartilage to tissue engineer a new knee joint. Are these products 
drugs or devices? How should they be approved and regulated, 
and how should we bill and pay for them?”

Combined forces
This is not a simple question. Since medical devices typically 
have faster approval times than drugs, it isn’t immediately 
obvious what kind of regulatory pathway these products 
should follow.

In fact, the FDA’s ‘combination products’ category was born 
out of precisely such a dilemma. In 2002, The US Congress 
passed the Medical Device User Fee and Modernization Act, 
which created the FDA’s Office of Combination Products (OCP). 
While the OCP does not itself regulate these products, it does 
assign products to the appropriate agencies, and acts as a 
bridge between the various parties. 

This solved a problem that had been foxing regulators since 
the 1970s. The first combination products, which included 
radiobiologics and in-vitro diagnostics, were regulated on an 
ad hoc basis. And although certain legal provisions were 
introduced in the 1990s, the need for more clarity was acute. 

16 years after the OCP was established, the regulatory 
questions are as salient as ever. For pharma companies looking 
to develop a combination product, it is necessary to jump 
through hoops that would not be there with a simple drug or 
medical device. 

As Steve Dew, associate director of combination products 
and medical devices at Biogen, explains, these issues need  
to be considered at a very early stage of development. 

“One of the biggest challenges is to acknowledge that the 
device element of a combination product needs to be addressed 
early within drug development programmes,” he says. “If a 
delivery system will be required, development needs to be 
considered in parallel and not as serial add-on. In order to avoid 
costly delays, due consideration needs to be given to clinical 
assessment and any bridging studies that may be required.”

He adds that how a combination product is regulated  
is highly dependent on its format and its primary mode of 
action (PMOA). The PMOA is perhaps more complex than  
it might seem at first. While in principle it simply means  
what the product is used for, in practice it is subject  
to interpretation. 

According to the FDA’s guidance, it refers to the “single 
mode of action of a combination product that provides the 
most important therapeutic action of the product”. This can 
get confusing when both parts of the product play a role in  
its therapeutic action, as in the case of a drug-eluting stent  
where the stent and the drug seem essential. In these cases, 
the manufacturer will need to undertake a thorough analysis.  

“There are also jurisdictional variations depending on 
whether combination products are defined,” says Dew. “For 
example, a single integral product comprised of a drug and 
delivery device is classified as a combination product in the 
US, yet classified as a medicinal product in Europe.” 

The first step for a pharma company is to establish what the 
PMOA actually is and how the product will be presented. For 
instance, is it a drug with device (the PMOA being the drug);  
a device with drug (the PMOA being the device); a drug with 
drug, or a drug product with a separate device? 

In the US, if it’s not possible to determine the PMOA, the 
pharma company can use a mechanism called ‘request for 
designation’. This involves submitting a petition to FDA  
to determine the product’s classification. However, it is  
essential to provide as many details as possible – nearly half  
of all requests for designation fail owing to lack of information. 

Ultimately, the product will be assigned to the Center  
for Devices and Radiological Health (CDRH), the Center  
for Drug Evaluation and Research (CDER) or the Center  
for Biologics Evaluation and Research (CBER). These are  
the agencies responsible for medical devices, drugs and  
biologics respectively. 

The next step is to establish what your primary markets are 
going to be, and understand how your presentation may be 
classified in those markets or regions.  

“Ensure medical device expertise and consult is obtained 
early, and, if needed, seek Competent Authority input,” says 
Dew. “This needs to be done from the outset to ensure 
regulatory strategy is understood and appropriate deliverables 
can be identified to meet the device design, development and 
GMP requirements to support drug submissions in the markets 
you need.”

Risks for ample reward
So how can the relevant parties best work together to merge 
their technologies, and at what stage of drug development 
should the device manufacturer typically get involved? Dew 
says there are no simple formulas for determining this. 

“The commercial product form is rarely available for pivotal 
studies and there may be several drug product changes 
throughout the development cycle,” he says. “Early 
engagement with appropriate stakeholders, internally and 
externally, is critical, to identify when and who to bring into 
the development team.”

Often, he says, a suitable risk-based clinical bridging study 
will need to be designed. 

“This must be managed early with subject matter experts to 
ensure an appropriate strategy is developed depending on risk, 
requirements for pharmacokinetics, pharmacodynamics and 
human factors as appropriate,” he says. “This requires good 
teamwork and an understanding that medical device expertise 
will be critical in bringing a drug product to market in its 
desired commercial form.”

 One of the biggest challenges is 
to acknowledge that the device 
element of a combination product 
needs to be addressed early within 
drug development programs.”  
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On the converge: bridging the gap  
in communication
Convergence of expertise is a well-known challenge in this 
field. For instance, a biotech company and a medical device 
manufacturer might have perfectly matched technologies, but 
may not be especially good at communicating with each other. 
It might be difficult for them to understand how their strengths 
might be pooled. In the future, the industry can expect to see  
a growing demand for experts whocan bridge that gap. 

From a purely regulatory standpoint, some of the biggest 
challenges at the moment pertain to the new Medical Device 
Regulation in Europe. Published in May 2017, the ruling will 
come into force in May 2020 and will affect all companies 
marketing devices in the EU. The Medical Device Regulation  
is much more prescriptive than the law that preceded it  
(the Medical Devices Directive) and sets the bar higher for  
clinical evidence. 

One section in particular will affect the drug and device 
combination product manufacturers. It states even though  
the device is regulated as a medicinal product, and does not 
need to be CE-marked, a notified body (NB) will need to get 
involved. Its job is to provide evidence about the product’s 
compliance with the regulation. 

“It is still not clear on how this requirement will be 
implemented,” says Dew. “As from the end of the transition 
period, single integral products will now require an NB  
opinion for new medicinal product marketing applications,  
and there are significant concerns that unless the 
implementing framework for such products is in place there 
may be delays in patient access to complex technologically 
advanced drug products.”

With less than two years to go, there are many questions 
remaining unanswered. Since pharmaceutical regulations are 

also in a state of transition, it’s crucial that manufacturers 
understand all applicable areas of regulation, not least the 
Falsified Medicines Act and the Identification of Medicinal 
Products (IDMP) standards. 

In the US, manufacturers are grappling with new GMP rules 
for combination products, which came about following the 21st 
Century Cures Act of 2016. As of June 2018, they have been 
offered a list of flexible mechanisms that can be used to help 
them comply. 

With so many different aspects to consider, it’s clear that 
combination products are more challenging to develop than 
any of their constituent parts. However, there is really no 
looking back. There are many promising areas of technology, 
now in their infancy, which could lead to a wave of new 
opportunities further down the line. 

Projection for production: what’s in the pipeline 
for combination products
For Dew at Biogen, combination products will  
unquestionably remain a key focus. “Biogen has a number  
of combination products already on the market, such  
as Plegridy and Avonex Pre-Filled Pens, and a vibrant 
development programme for future pipeline drug products,”  
he says. 

“Biogen manages these projects utilising internal design and 
development, regulatory and quality medical device expertise 
alongside the drug development teams and also bringing 
external expertise as appropriate.”

Ultimately, combination products will force the need  
for collaboration, breaking down the siloes that exist  
between pharma companies, biotechs and medical devices  
manufacturers. And as the various branches of life sciences 
continue to converge, the onus is on the industry to find a way. 

In addition to its current range of combination products, Biogen also boasts a vibrant development programme for future pipeline drug products.
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The 
Lyophilisation, also known as freeze-drying, 
is a hugely important technique, ensuring that 
otherwise unstable aqueous products retain their 
benefi ts for longer. With the pharmaceutical pipeline 
dominated by biologics and other complex drugs, 
there is a rising demand for contract manufacturing 
organisations that can provide this service. 
Ross Davies talks to Geoff Smith, professor of 
pharmaceutical process analytical technology at 
De Montfort University, UK

increasingly 
common

cold
T he process of freeze-drying can trace its roots back 

to the Second World War, when it was developed to 
preserve penicillin that was administered to allied troops. 

At that time, there were still problems with the supply 
of vaccines and serums to the front line, as they could only 
be kept chemically stable through refrigeration. It was only 
in 1941 that EP Abraham, the noted British biochemist, 
suggested freeze-drying – or to give it its formal name, 
lyophilisation – as a potential answer to the quandary. 

Abraham’s brainwave ended up saving thousands of 
lives during the conflict, although its ingenuity lay in 
its simplicity. Up until that point, lyophilisation had been 
mainly used to freeze organic or inorganic materials, the 
process conducted in a vacuum or evaporation chamber 
under low temperature and low pressure (the optimal 
conditions to turn frozen and solid materials into gas). 
In his recommendation, Abraham simply adapted this 
model to penicillin-solution. 

Almost 80 years later, the principles of pharmaceutical 
lyophilisation remain the same, in which water is removed from 
a product after it is frozen and then placed under a vacuum. 

Freeze frame by frame
If broken down into stages, the process begins with filling 
a tray with liquid solution, after which the tray is loaded into 
a dryer. After freezing, the tray is removed from the dryer, while 
the powder is removed and placed in a sealed container. The 
process applies to any product that is unstable in liquid or 
frozen form – constituting bulk drug ingredients, as well as 
protein, collagen, chemical API and enzymes. 

Lyophilisation is widely regarded by the pharmaceutical 
industry as a means of ensuring the longer shelf life of 
products – which can be extended up to five years – as well 
as easier transportation. This allows high-value products, 
such as vaccines, hormones and blood plasma, to be stored at 
room temperature. 

Insight > Outsourcing
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Its benefits are also recommended by the Food and Drug 
Administration (FDA) as a means of enhancing a product’s 
stability in a dry state, removing water without the need 
of excessive heat, and the rapid and easy dissolution of 
reconstituted product. These advantages make it, on the whole, 
preferable to alternative techniques, such as spray-drying, says 
Geoff Smith, professor of pharmaceutical process analytical 
technology at De Montfort University, UK.

“There’s some debate over how to remove the instability 
of drugs in their liquid form, but from what we are seeing, 
most of the industry is choosing to freeze-dry,” he says. 
“Unlike spray-drying, freeze-drying is a conservative process. 
It requires subzero temperatures with drying taking place over 
a long period of time.”

But at what cost?
There are, however, drawbacks; not least the protraction 
associated with the process, which can be in the region of 
three to five days. Often requiring large capital investments, 
freeze-drying can also be an expensive business. 

“Lyophilisation also requires good manufacturing 
practices to be in place to create an aseptic filling line, 
which can also be quite expensive,” says Smith. “This means 
that when the bottles are being prepared, it has to be done 
in a cleanroom facility. You have to control the particular and 
microbial contamination in the air down to subzero at these 
critical points in the process.” 

Adherence to cleaning protocols is imperative as it also falls 
under the scrutiny of FDA. Companies are constantly on the 
lookout for products to protect the inside of lyophilisation 
dryers, with some deploying single-use disposable trays as 
a means of reducing cleaning concerns. On the other hand, 
open stainless steel trays, which are often used, require longer 
and more laborious cleaning protocols. 

There are also “huge precautions that need to be taken”, 
adds Smith, requiring a highly controlled environment and
GMP space – which tends to involve high running costs 
and quickly adds up to a considerable figure.

“It requires a huge investment in equipment. Then the 
costs of maintaining the facility add to the price of the 
medicine, which in the case of some modern biotherapeutics, 
used to treat cancer and other life-threatening diseases, 
can command a price of over £1,000 a dose. So while 
freeze-drying is a way of mass-producing products, it 
comes at a price.”

However, this does not appear to be deterring players 
in the pharmaceutical space. The compound annual growth 
rate of the freeze-drying equipment space during 2013–18 
is believed to be roughly 13.5%. 

According to BC Research, 16% of today’s top-100 
pharmaceutical drugs are lyophilised; for biologic 
drugs, it stands at 35%. Furthermore, research provider 
MarketsandMarkets estimates that over 30% of FDA-approved 
parenterals are freeze-dried, with over half of injectable drugs 
soon expected to require lyophilisation. 

New figures from Research and Markets also bear 
witness to an expanding market landscape, with 90 
companies identified as being actively involved in 
providing lyophilisation services for biopharmaceuticals, which 
represent an exciting area in the industry, with development 
and manufacturing continuing to gather momentum. Over 
ten new biologics have been annually approved by FDA over 
the past three years, representing roughly 30% of total new 
drug approvals. 

 You only need to look at the 
sales of freeze-dryers globally 
over the past couple of years to 
understand how much of a demand 
there is.  

Microbial contamination in the air must be controlled during the process.
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The rush to get new biologics does not appear to be 
showing any signs of a slowdown, with around 50% of drugs 
in the clinical pipeline reported to be biopharmaceuticals. 
Given that the majority of these drugs are not stable as 
aqueous formations – which in turn reduces their shelf life  
– lyophilisation has emerged as the preferred choice  
in creating dry biopharmaceutical formulations.

“You only need to look at the sales of freeze-dryers globally 
over the past couple of years to understand how much of  
a demand there is,” says Smith. “It’s on the up and is yet  
to be outsmarted by any of the competitive technologies. 

“As a result, there’s a demand for contract manufacturing 
organisations (CMOs) that offer this service, as it’s an area that 
a lot of people don’t understand in terms of how it works. More 
and more companies are choosing to outsource to CMOs.”

Phasing is everything
In an ideal setting, lyophilisation can play a part in the 
research and development stages, but more often than not,  
the process is introduced in the first phase of a clinical trial, 
continuing to play a part in the drug development cycle. It is 

typically around the third phase in which lyophilisation  
is transferred over to a CMO – except in the case of companies 
that have their own large-scale freeze-dryers. 

As alluded to by Smith, the lyophilisation process  
requires not only specialised equipment, but expertise and 
care. Consequently, CMOs able to offer such facilities and 
services find themselves in high demand from pharmaceutical 
companies – especially given how expensive it would be to set 
up lyophilisation capabilities in-house. 

But when it comes to outsourcing to a lyophilisation CMO, 
the same rules apply as to partnering with any other third-
party organisation. 

Pharmaceutical companies still need to properly vet CMOs in 
order to clarify whether they will be receiving the best possible 
service. As mentioned by Smith, companies would do well  
to work with CMOs that stick closely to GMP requirements. 

There are also plenty of CMOs in the marketplace offering 
lyophilisation-cycle development as a kind of by-product,  
but not as a dedicated service.

Pharmaceutical players therefore need to be asking the  
right questions when they approach CMOs. For example,  
does the respective contractor have stability chambers?  
Do they perform real-time, in-process monitoring and  
finished product testing?

Keeping things in check
It is by no means a simple checklist, but it is one  
that companies have little option but to follow. In  
the meantime, the expansion of freeze-drying in 
pharmaceuticals is expected to continue in line with  
the ongoing development of biologic treatments. 

“In order to decrease the overall cost of the product  
and yield cost savings, we expect that drug developers  
will continue to outsource such operations to CMOs,”  
reads a section of Research and Markets’ report, entitled  
‘Lyophilisation Services for Biopharmaceuticals, 2017–27’. 

The report concludes “Key drivers, in the short, mid  
and long term, not only include the increasing demand  
for biological therapies, but also the expected entry  
of a number of biosimilars and the technological  
advancements that are steadily resulting in improved 
productivity for clients.” 

The process of freeze-drying, an increasingly popular method employed within the pharmaceutical industry.

Freezing of a  
probiotic bacterium

Evaporation of ice Pure dry  
(lyphotised) bacterium

When water is added to a dry 
product, it is restored to is 

original condition

Freeze-drying’s Andean origins
EP Abraham may have refined the freeze-drying of 
pharmaceuticals, but the process itself originated in 
attempts to preserve the humble potato. High in the Andes, 
Incan villagers stored the tubers in bulk, keeping them fresh 
by exposing them to bright sunlight in the day and plunging 
temperatures at night during the month of June. After being 
trodden and squashed by the locals’ bare feet to remove 
any excess liquids or skins, the battered remnants, known 
as chuño, are good to eat for up to a decade. 

While its smell has been unfavourably compared to dirty 
socks, and its taste to chalk, the foodstuff allowed villagers 
to survive through the harsh winter months and sustained 
Incan armies during their long marches up and down the 
mountainous spine of their empire. According to one story, 
chuño so dazzled the Spaniards on their arrival in the region 
that they assumed it was, in fact, a miracle crop and 
ordered consignments of it planted in the earth, prompting 
derisive laughter from the locals. Today, chuño is available 
pre-cooked in cans, and remains a local delicacy in parts of 
Peru and Bolivia.
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Novo Nordisk Pharmatech is the leading global 
supplier of products such as recombinant insulin  
for cell growth media and pharmaceutical-grade 

quaternary ammonium compounds (quats) for the personal- 
care industry. These are always manufactured to cGMP 
standards and the company has particularly distinguished  
itself for its quality, extensive regulatory documentation, 
round-the-clock availability, worldwide supply chain  
and regulatory compliance.

Novo Nordisk Pharmatech’s quality system meets  
DS/EN ISO 9001 – as well as ICH Guide Q7 – for active 
pharmaceutical ingredients. In-process samples and finished 
products are carefully analysed in a modern, well-equipped 
laboratory. Fast, reliable services in documentation, analysis 
and manufacturing – as well as the ability to meet or exceed 
local and international regulatory requirements – have been 
essential to securing customer satisfaction.

The company’s delivery and stock policy is designed to  
meet the most urgent requirements of its clients, and 
pharmaceutical products can be shipped within a week  
with ease. 

Best-quality insulin
Novo Nordisk Pharmatech strives to be the leading supplier  
of insulin for cell culture processes by ensuring quality at 
every step of the supply chain – beginning with the insulin, 
which is sourced directly from Novo Nordisk, the world’s largest 
producer. Its recombinant insulin is a key component in serum-
free growth media for mammalian cells. It is used for the 
manufacturing of monoclonal antibodies, virus vaccines, gene 
therapy products and many other biological drug products 
approved by regulatory bodies worldwide, including FDA  
and EMA.

Novo Nordisk Pharmatech is a reliable partner in supplying 
customers with superior ingredients for their projects, even 
tailoring ingredients to match specific application needs. 

High-purity quats
An innovative synthesis process makes Novo Nordisk 
Pharmatech a leading supplier of crystalline quats for a wide 
range of applications. High levels of purity for products such 
as benzalkonium chloride, cetrimide, cetrimonium bromide 
(CTAB) and others make them particularly suited for 
pharmaceutical applications such as vaccine production.  
They act as preservatives or active ingredients in many 

ophthalmic, nasal, oral and topical drugs, and in a variety  
of solutions, ointments and creams. Because Novo Nordisk 
Pharmatech’s closely controlled production process keeps 
batch variation to a minimum, its quats are also in demand  
by the diagnostic reagent sector.

Novo Nordisk Pharmatech experts can advise customers 
about the right product for their formulation or develop  
a custom-designed product to meet specific needs.  
The company adheres to the latest European guidelines  
on good distribution practice and all quats are manufactured  
in accordance with the cGMP Guide ICH Q7 for active 
pharmaceutical ingredients, the highest available standard. 
Quality analyses are made according to multicompendial 
pharmacopoeias and are part of the regulatory  
documentation ensuring global compliance.

Sustainability and triple bottom line
Novo Nordisk is a member of the UN Global Compact and 
World Business Council for Sustainable Development. Novo 
Nordisk Pharmatech follows the same general policies for 
sustainability, business ethics and code of conduct. The 
company manages its business in accordance with the ‘triple 
bottom line’ business principle, conducting activities in  
a financially and environmentally responsible way. 

Excellence, every step  
of the way
Novo Nordisk Pharmatech is a leading global supplier of high-quality ingredients for the 
biopharmaceutical and pharmaceutical industries. The company has garnered an esteemed 
register of leading pharmaceutical companies through inimitable product quality, regulatory 
documentation, dependable delivery and a comprehensive risk-mitigation strategy.

Novo Nordisk Pharmatech is a Novo Nordisk company specialising in 
the supply of ingredients for the biopharmaceutical and pharmaceutical 
industries, such as human insulin for cell culture media.

Further information
Novo Nordisk Pharmatech

www.novonordiskpharmatech.com

nnprinfo@novonordiskpharmatech.com
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board
Across
the
Positioning themselves as ‘one-stop shop’ providers to the industry, today’s contract development 
and manufacturing organisations are in high demand. The benefi ts of such outsourcing relationships 
are well documented, but placing trust in a third party is never without its risks, as Ross Davies 
discusses with Pietro Forgione of IDBS and Danaher.
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T he services of contract development and manufacturing 
organisations (CDMOs) are in higher demand among 
pharma players than ever before. According to EY data, 

the CDMO services market should hit $105 billion in value in 
2021, accompanied by a compound annual growth rate (CAGR) 
of 6.6%. Given the sector was worth $71 billion in 2015, this 
is not a growth story to be scoffed at. 

The ascent of CDMO has followed the expansion of 
the wider, global pharmaceutical industry, in which we 

have witnessed the introduction of a number 
of breakthrough therapies and new 

treatments in recent years.

But with new opportunities naturally come new 
pressures. Not least through an ageing world population – 
and attendant pressure from governments to tend to this 
demographic – pharmaceutical companies are expected to 
bring treatments onto the market as quickly and seamlessly 
as possible.

Consequently, outsourcing to CDMOs poses an 
attractive option for pharma looking to pare down the 
time-to-market process. The alternative is investing 
in one’s own internal capabilities, which can 
be a complex and laborious undertaking – one 
that smaller pharma are loath to consider. 
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what does that entail? “Understanding the quality systems, 
technology and capacity of a potential partner CDMO is  
critical in making an informed, risk-based decision,” he says. 

“Individually, these quality markers can be easily assessed, 
but the key to identifying a high-potential partnership is  
in understanding the way these key assets are brought  
together to deliver operational excellence and the best  
possible customer experience.” According to Forgione,  
“world-class CDMO organisations” are proactively investing  
to embed operational excellence into their processes,  
through the likes of process and data platforms “for the 
development and manufacture of drugs that drive the  
quality of project execution”.

“Such platforms are an indicator of lower risk and support  
the sharing of data and information that is vital in supporting  
a collaborative partnership built around trust, openness  
and expertise,” he adds.

Taking care of business
This essentially boils down to compliance – one of the key 
drivers for today’s pharma companies. This constitutes a  
whole raft of requirements around not only the product itself, 
but regulatory issues, registrations and licences. The same 
applies to contractors. Before a company begins outsourcing 
work to a CDMO, it needs to be absolutely certain that the 
latter is compliant with all processes and quality standards  
and has proved itself to be a reliable company. Only after such 
compliance is ascertained can other issues – such as supply 
and costs – be taken care of.

Auditing is commonly seen as the best means of  
managing quality and compliance when it comes to working 
with CDMOs. For this to occur, however, a CDMO needs to  
be able to provide evidence of data collection and reporting in  
the first place. If unable to oblige with this, it should be looked 
upon as a red flag by the sponsor company. 

“Poorly documented processes and inconsistent execution  
of process work, data collection and reporting are definite red 
flags,” explains Forgione. “Without the right process and data 
platforms in place, it can be difficult to audit the capability  
of a CDMO to provide a reliable and high-quality service. 

“This may be evidenced by formal regulatory warnings,  
such as FDA 483, but it may also manifest in processes that  
are overly reliant on manual data transcription steps that  
are particularly error-prone. 

If your potential CDMO of choice is using paper records  
or particularly adhoc approaches to data management,  
this would be a significant red flag in relation to their  
ability to deliver efficient, cost-effective and, ultimately,  
high-quality services.”

Arguably the bedrock of any successful outsourcing 
relationship is trust, which, in turn, is contingent on honest 
and transparent communication. This also means having  
a rounded view of the CDMO’s output, from its production  
to its timelines and overall quality. 

Nonetheless, ticking all these boxes won’t necessarily 
preclude conflict between the two parties; rather, constructive 
disagreements (as opposed to heated confrontation) should  
be seen as a given in the sponsor company-CDMO dynamic.   

Recourse to CDMOs isn’t all about pharma looking to  
rein in overheads. Today’s CDMOs offer an array of expertise  
and service, including everything from API development and 
manufacturing to drug product formulation and the packaging 
of innovative products. 

Way back when 
It is a world away from the CDMO industry’s beginnings, 
decades ago, when its chief service principally entailed 
providing extra manufacturing capacity to pharma companies. 
Or, more recently, in the wake of the financial crisis, when 
CDMOs found themselves in low demand as a result of a  
sharp decline in funding for emerging pharma companies.  
In contrast, a number of today’s CDMOs are reported to  
be growing at double-digit growth and highly sought by  
private equity houses. 

The resurgence of the CDMO sector is good news for pharma 
– particularly those companies who have seen their drugs pass 
along the clinical conveyor belt, only to hit the buffers during 
the third phase of clinical research. CDMOs represent an 
opportunity to secure a drug’s pathway to the market.

As aforementioned, today’s pharmaceutical companies  
face price pressures from their key payers, who are looking for 
stronger bonds in their outsourcing relationships with CDMOs. 
Treatments – whether they be standard or breakthrough – 
require greater innovation and technical know how. Positioning 
themselves as ‘one-stop shop’ providers to the industry, 
CDMOs are as attractive as they’ve ever been. However, 
outsourcing to these organisations is not without its risks.

According to a recent report by EY on the pharmaceutical 
CDMO sector, “a lot is at stake for pharmaceutical companies 
when choosing a partner for their manufacturing outsourcing 
needs”. This is particularly the case, claims the paper, for 
smaller biotech players, who “rely on timely production to 
enter and proceed swiftly through clinical trials”. Issues can 
also arise around the quality and documentation of drug 
manufacturing processes during regulatory reviews, which 
pose a “significant risk to cash-restrained businesses”. 

Consequently, pharmaceutical sponsors need to exercise 
sound judgement in selecting CDMOs that meet such 
standards. For those that don’t, problems can amount quickly. 
For instance, it can be an expensive and protracted affair for 
companies to switch CDMOs once a manufacturing process  
is under way. 

As the EY report reads, “comprehensive due diligence is 
crucial in order to prevent potential production delays, revenue 
losses, damage to a company’s or brand’s reputation and, in 
the worst case, health risks for patients”. Pietro Forgione, vice- 
president of sales, EMEA at IDBS and Danaher, mirrors the 
sentiment that risks need to be assessed from the outset. But 

 Without the right process and  

data platforms in place, it can be 

difficult to audit the capability of  

a CDMO to provide a reliable  

and high-quality service.   
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This allows the clearer definition of expectations and points  
of view. And once trust is established, conflicts tend to be 
easily manageable.

A joint effort
A truly collaborative, open working relationship should also  
be the first step in monitoring and mitigating risk, argues 
Forgione. “By establishing an open framework for collaboration, 
sponsor organisations can work in true partnership with their 
CDMO to ensure they have real time insight into key project 
risks, process quality and on-time delivery,” he says.

“Implementation of a bioprocess data management  
solution makes collaboration more efficient and provides rich 
context around how processes are operating as well as helping  
provide important insight into the development and production 
operations being outsourced. Such an approach redefines the 
working relationship, helps form a more valuable partnership, 
and in doing so reduces risk and builds trust across the  
value chain.”

According to EY research, the CDMO industry is now 
outpacing the growth of the pharmaceutical sector,  
the CAGR of which is 5–6%.  

This can be viewed as clear evidence of pharma’s voracious 
appetite for outsourcing. 

This trend is being driven by the emergence of biopharma 
companies, which have found themselves to be the subject  
of considerable investment in recent years – particularly from 
venture capital firms. 

Enter at your own peril
It is arguably these companies that need CDMOs most. While 
their scientific research may be considered groundbreaking, 
discoveries can only be seen as valuable in the shape of a  
safe end-product widely available to patients. Given that  
safety and efficacy can only be properly tested in a clinical 
research setting, CDMOs might be seen as the true enablers  
of success for emerging biopharma companies. 

But as laid out above, there are caveats. Enticed by the 
promise of ‘one-stop shop’ services, pharma companies  
that enter relationships with CDMOs with their eyes wide  
shut – eschewing due diligence with the simple aim of  
cutting costs – do so at their peril. 

Instead, ensuring absolute compliance should represent  
the excitement of the new beginnings of the outsourcing  
journey. What should then follow is a collaboration built  
upon trust, succinct honesty ande transparency, in addition  
to a bulletproof risk management strategy that is finalised 
and ready to implement.

It is not an easy recipe to perfect, but those pharma 
companies that do surely stand a much greater chance  
of getting their drugs on to the market and, most important  
of all, to the patient.   

A sound risk management stratergy should be ascertained before entering 
into a collaborative relationship with a CDMO.

 Understanding the quality  

systems, technology and capacity of 

a potentional partner CDMO is critical 

is critical in making an informed, risk-

based decision.   
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firewithout
No smoke
Despite a link between the intake of marijuana 
and a reduction in epileptic seizures, legal 
restrictions have prevented substantive research 
being conducted. The approval of Epidiolex by 
FDA in June, however, seems set to spark 
a new round of studies into the anti-epileptic 
properties of cannabidiol, a non-psychoactive 
property of the herb. Greg Noone talks to 
Dr Maria Roberta Cilio, professor of 
paediatric neurology at the Catholic University 
of Louvain, about her work in getting the drug 
approved in the US. 

I t had taken days to install the safe in her office: 3ft² and 
designed to house jewellery, the box was an unimpeachably 
secure place for Dr Maria Roberta Cilio to store her pallet of 

illegal drugs. So much so, in fact, that she could not get it open.  
“I was there with the father of a patient, without the combination 

and no way to open the safe,” she recalls. “Three to the left or four 
to the right? Left, right, stop, click. You know, I had no idea.” The 
father, Fred Vogelstein, tried to help. He couldn’t open it. Cilio rang 
the company. They couldn’t open it. Then Cilio rang her husband. 
Were it not for California’s only neonatologist-turned-amateur safe- 
cracker, the world’s first official trial of an epilepsy drug synthesised 
from marijuana may never have taken place. The primary 

ingredient of the drug in question – Epidiolex – is cannabidiol, 
with a relationship to marijuana that is roughly comparable, says 
Cilio, to as “vitamin C from an orange”. Few citrus fruits, though, 
also contain a psychoactive compound, which is why marijuana 
and all medicines derived from it are classified by the US Drug 
Enforcement Agency (DEA) as Schedule 1 substances, along 
with heroin, LSD and magic mushrooms.  

Epidiolex, however, contains none of the tetrahydrocannabinol 
(THC) responsible for the ‘high’ that accompanies smoking or 
ingesting marijuana. Hence the safe. After significant wrangling, 
in 2013, Cilio – then professor of neurology at the University of 
California San Francisco – helped persuade the US Food and Drug 

Insight > Outsourcing
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Administration (FDA) and the DEA to permit a small-scale trial into  
the anti-epileptic properties of the drug. 

“We provided FDA with the safety data of the first patient ever  
in the world treated with this compound and we were able to 
convince them that this was safe, even though the patient was  
a child,” explains Cilio. In June of this year, FDA announced its 
approval of Epidiolex throughout the US, and the DEA is expected 
to reschedule the drug to a lower grade later this year. The legal 
path may soon open for research into marijuana-derived therapies.

Smoke gets in your eyes
First isolated by scientists in 1940, the role CBD could play  
in treating epilepsy was poorly understood until recently. A 
relationship between marijuana intake and a reduction in seizure 
frequency has, however, been suspected since ancient times,  

when the Assyrians treated a condition known as ‘hand of  
ghost’– another term for nocturnal epilepsy – with a plant with  
similar properties known as azallû. By the 19th century, Irish 
pharmacologist William O’Shaughnessy extolled the use of 
cannabis tinctures in India to treat “infantile convulsions”.

It was only in the 1960s, however, that scientists began  
to distinguish between the effects of THC, the primary – and 
psychoactive – component of marijuana, and CBD. Ultimately,  
it was the former compound, freighted as it was with its 
association with drug abuse, which naturally dominated the 
conversation about the medical applications of the plant for  
the rest of the century. In 1999, GW Pharmaceuticals obtained  
a special licence from the UK Home Office to begin its own 
research programme into CBD, initiating the first serious  
exploration of the compound’s effect on seizure frequency.  

The result was Epidiolex. 
The drug, however, was unavailable 

outside of Europe. The first Cilio heard 
of it was in 2012, when the parents of 
one of her patients, Sam Vogelstein, 
approached her with a proposal. Sam 
had epilepsy with myoclonic-absences, 
whose seizures expressed themselves 
in momentary losses of consciousness. 
To his father Fred, writing in WIRED, 
his son’s seizure resembled “a movie 
that’s been paused and restarted. He 
stops and stares vacantly. His jaw 
slackens… his head and torso lean 
forward slightly, bobbing rhythmically. 
Then it’s over, and he resumes life as  
if nothing happened.”.

Sam’s seizures were increasing in 
frequency – up to 100 in a single day  
– and conventional epilepsy drugs 
seemed to have no effect. In 
desperation, his parents searched for  
a possible cure. It was Sam’s mother, 
Evelyn Nussenbaum, who presented 
Cilio with a 2010 study that examined 
the effects of CBD on epileptic rodents. 
“I knew that we were dealing with 
treatment-resistant epilepsy, and I 
considered this as a viable treatment 
option,” says the epileptologist.  

Having learned of GW 
Pharmaceuticals’ own research into 
CBD, the Vogelstein’s flew to the UK to 
have Sam undergo a one-person trial of 
Epidiolex. Cilio liaised extensively with 
the company’s CEO and Sam’s British 
doctor. The results were promising. 

“The child was not seizure-free, but 
his seizures were reduced by 90%,” 
says Cilio, results that were confirmed 
by regular electroencephalograms.  
“I thought, ‘This is proof of concept.’” 
Since Epidiolex was illegal in the US, 
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Sam couldn’t bring it back with him. His seizure frequency spiked. 
With his condition set to increase in severity, Cilio began laying the 
groundwork for a clinical trial of Epidiolex out of her institution, the 
University of California – San Francisco (UCSF). 

To dispense the drug in the first place, however, she would 
need to obtain a Schedule 1 licence. That would involve a series 
of interviews with DEA agents, so that the agency could determine 
Cilio wouldn’t misuse or abuse the drug. She isn’t surprised that 
they were so nervous. 

“The DEA got it perfectly,” says Cilio. From their perspective, the 
epileptologist was “an Italian doctor, practicing in the US for the 
past three months, who had just received her regular DEA licence 
in order to practise. And now she wants a Schedule 1 licence.  
So, they came to my office without any notice.”

Cilio underwent an extensive background check, and was asked 
directly whether she took marijuana at any point in the past – she 
said no. “They were very dry,” she says of the agents. There was 
nary room for a smile, or a witty comment. Cilio insists that none of 
the agents themselves were intimidating, only the context of their 
meetings. “Having people knocking on the door, saying “This is 
DEA” – I was not prepared to deal with that.”  

Even after Cilio passed her background check, and the DEA 
insisted on a safe to secure the drugs in her office, importing 
Epidiolex into the US was fraught with bureaucratic obstacles. 
Several times during clinical consults, she received sceptical calls 
from Port Authority New York asking precisely why her name was 

on a consignment of medicines derived from an illegal substance.  
“They had no idea about the term, ‘investigational drug’,”  
says Cilio. “They only knew about cannabis.”

Only in 2014, two years after Evelyn had first mooted the idea of 
a CBD-based treatment, was Cilio able to dispense the drug to Sam 
and therefore mount her own small-scale trial. “We were able to 
provide the safety data of the first patient ever in the world 

Dr Maria Roberta Cilio’s story underscores the poor understanding 
the law had with regards to the medicinal properties of CBD oil.
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treated with this compound” to FDA, says the epileptologist. “We 
were able to convince them that this was safe, even though the 
patient was a child. This is very unusual, as all drugs are first 
used in adults, because children are a fragile population, and only 
later receive treatment. This was a very unusual process for FDA.”

Hot pot that’s worth a shot
The eventual study, co-authored by Cilio and published in the 
Lancet in 2015, examined the effects of Epidiolex in 214 patients, 
adults and children. In just over a third of cases, seizures were 
reduced in those subjects who took the substance. “We learned 
that this is not a miracle drug,” says Cilio. 

Further investigations have shown that Epidiolex does not 
completely eliminate seizures and shares many of the same side-
effects as other therapies, such as drowsiness, suicidal thoughts 
and liver problems. 

Even so, the medicine is proving to be a valuable addition to an 
existing drug regimen. Sam Vogelstein’s seizures may have 
reduced in number from 100 to just up to eight a day, but “He 
became seizure-free with Epidiolex plus another drug,” says Cilio.
Neither is the epileptologist convinced that the medicine is just 

syndrome-specific. “I think it made sense to have chosen 
Lennox-Gastaut and Dravot Syndrome because they are 
treatment-resistant epilepsies,” she explains, citing FDA’s recent 
decision. Whether many people will end up receiving the drug is 
also hard to say. In August, GW Pharmaceuticals announced that 
it would cost around $32,500 annually. “I don’t know whether 
Medicare or Medicaid will pay for these drugs in their off-label 
condition,” says Cilio. 

Many researchers hope that the DEA will go further later this 
year and reschedule not only Epidiolex, but cannabidiol itself. A 
trial conducted in 2017 announced promising results relating to 
CBD’s impact on patients with arthritic knees, and there has 
been talk of new investigations into the substance’s effect in 
reducing anxiety and aggression in patients with autism. The 
findings so far, however, are inconclusive. 

“I’m under the impression that, for these side uses such as 
autism, we are a little bit as we were in 2012 for epilepsy,” says 
Cilio. Many concerned parents have already turned to online 
dispensaries for CBD-derived products, something many experts 
warn against given the lack of quality control on such sites. 

“All the other products, including ‘Charlotte’s Web’ (CBD oil) 
and ‘Jayden’s Juice’ – they all contain a percentage of THC,”  
she explains. 

Nevertheless, the approval of Epidiolex by FDA is one 
sign that the research environment around CBD is improving.  
In some ways, however, Cilio does wish it had happened sooner. 
“After the approval last July, I heard many colleagues say,  
‘Oh, I’ve always been interested in the therapeutic use of 
cannabidiol,” she says. “But then, you know I smile… many 
people were so sure that this would have worked, but still, 
nobody tried.” 

 We were able to provide FDA with 
the safety data of the first patient  
ever in the world treated with this 
compound and we were able to 
convince them that this was safe,  
even though the patient was a child. 

Epidiolex is now dispensed to aid those  
suffering from epilepsy, with hopes that  
CBD will be legalised entirely.
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Blazing the trail 
Legalisation and scientific innovation have put the spotlight on the cannabis industry. 
Dr Miri Halperin Wernli, Creso Pharma’s co-founder and group CEO, explains the 
changes in the industry, the applications of cannabis and hemp-derived products, 
and the value of a worldwide presence.

How has the worldwide cannabis industry 
developed in recent years?
Dr Miri Halperin Wernli: We have seen a groundswell 
in efforts to legalise and destigmatise medicinal cannabis. 
Canada began this process more than a decade ago and 
now has a medicinal cannabis system that assists over 
300,000 patients with their needs. Israel is another country 
thathas seen amazing advancements, in the medical uses 
for cannabis and in the development of unique plant 
strains. Australia has seen an explosion of companies 
in the medicinal cannabis space, with each taking 
a slightly different approach towards a mutual goal.

Very recently, Canada has taken the step to legalise 
cannabis beyond medicinal use. Legalisation will 
encourage more investment in cannabinoid research, 
further positioning Canada as a reliable source 
of cannabis for countries that have not yet 
developed their own infrastructure for pharmaceutical 
cannabis use.

Canada’s legalisation demonstrates that we have
 reached an international tipping point in the development 
of pro-cannabis policies. It is only a matter of time before 
the US and other countries follow.

How has Creso Pharma become a leader in 
the development and commercialisation of 
cannabis and hemp-derived products?
First and foremost, Creso Pharma has set its mission to 
bring the best of cannabis to better the lives of people 
and animals. To do this, Creso has built a team with deep 
pharmaceutical expertise who apply their experience, quality 
standards, and methodological rigour to the cannabis 
world. Our business model combines this expertise with 
industry-leading partners in cultivation, extraction, 
research and product development, manufacturing 
and marketing. 

These partnerships have accelerated our development 
of cannabis and hemp-derived therapeutic, nutraceutical, 
lifestyle, topical and animal health products.

We have focused on using GMP development and 
manufacturing standards for our products with initial 
product registrations in Switzerland. We now have 
worldwide rights for a number of unique and innovative 
delivery technologies, which all aim – and succeed – 
to enhance the bioavailability and absorption 
of cannabinoids. 

Creso Pharma is on a mission to use cannabis in creating hemp and cannabis-
based products for humans and animals.

 First and foremost, Creso Pharma 
has set its mission to bring the best 
of cannabis to better the lives of 
people and animals. 
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Creso is tracking the evolution of the global regulatory 
environment closely. We will continue to broaden and 
further roll out our portfolio of high-value products 
to global markets. 

What approach has been taken to ensure the 
highest standards in production and strategy? 
Creso’s dedication to quality comes from the top. A number 
of our other staff members and advisers also originate 
from the pharmaceutical industry, bringing a culture of 
excellence to our production and execution of strategy. 
In addition to this pharmaceutical expertise, Creso also 
has staff members with extensive experience in finance, 
business, cannabis and FMCG, all of whom contribute to 
the success of the overall business. 

Creso Pharma is a global organisation. How 
has this facilitated growth?
Creso has a global focus for opportunities in the cannabis 
space, ranging from cultivation to product distribution. By 
looking at the areas where there is high demand, important 
IP or high-quality but low-cost of goods, Creso is working 
to optimise its supply chain for cultivation, extraction 
and purification of hemp and cannabis derivatives. 

Our product development takes into account regional 
needs, be they regulatory or market-based, and this allows 
us a level of customisation that is difficult to achieve 
with larger multinationals. This level of local interaction 
is facilitated by our offices in Australia, Switzerland and 
Canada, which provide local expertise and knowledge of 
the various regions. This has enabled us to expand our 
staff, our product range and our revenues at a remarkable 
rate since our IPO in October 2016.

In which product areas does Creso 
Pharma specialise?
Creso has five product areas in which we work. These are 
therapeutics, animal health CBD complementary feeds, 
CBD-based nutraceuticals, CBD topicals and lifestyle.  

The therapeutics arm contains products that use 
elements of cannabis to alleviate specific health conditions 
in staunchly regulated systems – cannaQIX 50® is an 
example of this approach, as it can be used to assist the 
management of pain and anxiety. Since animals have the 
same endogenous system for responding to cannabinoids 
as humans, and the same nutritional needs, Creso has 
also developed the anibidiol product range to target 
specifically behavioural issues and ageing ailments 
in companion animals. An important segment to benefit 
from CBD complementary feeds are senior animals, as they 

are very likely to develop behavioural issues, and aliments 
linked to normal changes in the ageing body, including 
organ degeneration. 

The endocannabinoid system (ECS) is responsible 
for maintaining homeostasis in a number of other body 
systems. The four primary functions of the ECS are 
stress recovery, immune balance, neuroprotection and 
homeostasis regulation. 

As the endocannabinoid system is present in almost all 
body tissues, there is an opportunity to optimise response 
by looking at different application routes. Our topical range, 
starting with cannaDOL® as a functional topical targeting 
muscles and joints pain, is a good example of this.  

Finally, with our lifestyle range, we are developing food, 
beverage and recreational products that contain cannabis 
or hemp ingredients, or are inspired by these inclusions. 

cannaQIX® is the first standardised 
nutraceutical containing full spectrum CBD 
hemp extract. What was the process of 
bringing this to market? 
cannaQIX 10® is a perfect example of the Creso business 
model in action. The proprietarily sourced, full spectrum, 
hemp extract in cannaQIX 10® has only trace amounts 
of THC. However, it still contains the full benefit of extract 
from the entire plant. The extract itself though, is only 
part of the story.  

By partnering with leading manufacturing company 
Domaco, we were able to design the product in a citrus- 
tasting lozenge format. The benefits go beyond taste, 
though, as the lozenge delivers the CBD directly to the 
blood stream through buccal absorption, optimising 
bioavailability through minimisation.the loss from liver 
metabolism that occurs when you swallow cannabinoids 
as tablets, capsules or oil. 

We brought this exciting product to market in Switzerland 
as the first standardised nutraceutical containing full 
spectrum CBD hemp extract, with a traditional Swiss pharma 
channel partner – Doetsch Grether. 
 

How will Creso Pharma continue to respond to 
a rapidly growing market?
Creso will continue to focus on its strengths – our deep 
knowledge of cannabis and hemp, and the value that 
can be derived from both. We will continue to apply 
our pharmaceutical approach to developing the highest 
quality GMP products. We will also continue to expand 
our cultivation base to give us access to the very best 
quality extracts for use in our growing portfolio. We will 
continue to expand our strategic partner network, which 
remains a critical element to the rapid development 
of a truly global footprint.  

Further information
Creso Pharma

www.cresopharma.com

 Our product development takes 
into account regional needs, be they 
regulatory or market-based. 
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T he last paragraph of the ‘Declaration of Helsinki’ 
reads: “In the treatment of an individual patient, 
where proven interventions do not exist or other 

known interventions have been ineffective, the physician,  
after seeking expert advice, with informed consent from  
the patient or a legally authorised representative, may use  
an unproven intervention if in the physician’s judgment it  
offers hope of saving life, re-establishing health or alleviating 
suffering. This intervention should subsequently be made the 
object of research, designed to evaluate its safety and efficacy. 
In all cases, new information must be recorded and, where 
appropriate, made publicly available.”

The interest of researchers, the pharmaceutical industry 
and clinicians in the treatment of patients with cannabinoids 
such as cannabidiol (CBD) and natural cannabis products 
like medicinal grade cannabis (MGC) – which also contains 
certain amounts of delta-9-tetrahydrocannabinol (THC) –  
has increased enormously during the past decade. 

Anecdotal evidence
At the beginning, there were only anecdotal reports about  
the benefits of these substances for use with children having 
resistant epilepsies and some other severe neurological 
conditions. Thereafter, a few open-label studies appeared  
on a small number of such children, confirming the efficacy 
of CBD and MGC, and today there are multicentre and 
randomised, double-blind, placebo-controlled trials 
confirming these facts. 

Scientifically proven evidence
In Dr Neubauer’s study, from a single tertiary centre in 
Slovenia, excellent results have also been seen. Using only 
pure CBD and 66 children with severe epilepsies and even 
encephalopathies, 32 (48.5%) patients had a more than  
50% improvement regarding seizure burden, 14 of whom 
(21.2%) became seizure-free. None of the patients reported  
a worsening of seizure frequency, and adverse effects were 
very mild and reported in only five of the 66 children.

What lies ahead
Even beyond epilepsies and encephalopathies, there is  
also research data with excellent results for the treatment  
of some other severe neurological conditions. Possible 
effective targets in the near future will be ailments like 
severe brain damage due to hypoxia at birth, autism  
and other developmental disorders, obsessive-compulsive 
behaviour, tics and Gilles de la Tourette syndrome, and 

especially spasticity and dystonia in children with cerebral 
damage. Until today, not many studies have been made 
available for these indications. 

Promising effects
In a study carried out in Germany using synthetic THC  
for severe cases of spasticity, either in CP children or those 
with neurodegenerative disease, dronabinol showed 
promising effects in treatment-resistant of spasticity.  
Now, there is a brand-new study from an Israeli group,  
which revealed a significant improvement in spasticity  
and dystonia, and most importantly, in the quality of life  
of children and their families, using two different enriched 
cannabis extracts with few side effects.

Future expansion 
It seems that today, swathes of clinicians opt to use CBD  
or MGC in treating children for whom standard treatment 
options do not give valuable or effective results. Specialists 
at the University Children’s Hospital in Ljubljana believe  
that this is why – together with well-designed and planned 
research studies – the use of such materials in children with 
severe neurological impairments and disabilities will expand 
in years to come.

Dr David Neubauer would like to thank the collaborating 
partner, PharmaHemp, for its support. 

High on success
A gradual understanding of the benefits of cannabis has proved vital to innovation 
within disparate areas of healthcare. Dr David Neubauer of the Faculty of Medicine and 
University Medical Centre at the University of Ljubljana discusses the use of cannabinoids 
and medicinal cannabis in child neurology, in collaboration with PharmaHemp. 

Further information
PharmaHemp

www.pharmahemp.si

Clinical studies have shown that the use of CBD and MGC can 
effectively target a broad scope of ailments and conditions.
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What are the health applications and benefits of 
medicinal hemp?
Andrea Bamacher: The particularly valuable ingredients  
in hemp – known as phytocannabinoids – are found in  
the flowers and leaves of the plant. Deep Nature Project  
and its organic hemp brand Medihemp process these into 
rich extracts. The company specialises in whole extracts  
and premium extracts of the hemp ingredients cannabindiol 
(CBD) and cannabigerol (CBG). These non-psychoactive 
hemp ingredients are valued for their benefits in many 
physiological balancing processes in the human body. 

The ingredients support the body’s endocannabinoid 
system. This is part of the nervous system and regulates 
the body's own processes, such as blood pressure,  
body temperature and waking sleep rhythm. In general, 
researchers agree that people can benefit from the pain-
relieving, anti-inflammatory and anxiety-relieving effects  
of CBD. 

What is the founding philosophy behind Deep 
Nature Project?
The Austrian Deep Nature Project grew out of the idea  
of developing products in harmony with nature that not 
only do people good, but also help them remain active  
and healthy – the best way to prevent disease. We are 
convinced that man can find more health, awareness and 
inner strength in harmony with nature. The founders and 
managing directors – Elke Moritz and I – as well as the 
team around us have gained knowledge from research in 
order to make this wonderful plant, which has been banned 
for years, accessible to humans again. 

Deep Nature Project produces hemp extracts rather 
than pure substances. What are some of the 
benefits of this approach?
In the extraction, the preservation of natural plant 
substances is of paramount importance. The secret lies in  
the special combination of pressure and temperature. The 
CBD or CBG-rich full spectrum extract is characterised  
by its harmonious spectrum of natural plant substances. 
Compared with pure substances, the full-spectrum extract  
has all the good ingredients, and through this a broad 
spectrum efficacy. This leads to a higher biological activity – 
the so-called entourage effect – and thus to particularly 
good bioavailability. Further refining steps produce 
a THC-free, CBD-rich premium extract. The organic hemp 
oil is therefore also suitable for particularly sensitive people. 
Medihemp extracts are dissolved in the finest, cold-pressed 

hempseed oil, which is rich in Omega 3, as well as six fatty 
acids, numerous vitamins and healthful minerals. 

What steps does Deep Nature Project take to 
ensure a quality product? 
The whole process chain is under Deep Nature Project’s 
control, from field to finished product – we know exactly 
where the product comes from and how it is made. Analysis 
from our internal laboratory are continuously monitored  
by several external institutes. 

From cultivation to the finished product, quality has top 
priority. Every Medihemp product is analysed internally, 
and tested and certified by external laboratories according 
to strict quality criteria. All products are guaranteed free  
of heavy metals, pesticides and certified according to 
AT-BIO-301. The controls begin on the field with THC 
analyses by the Austrian Agency for Food Safety (AGES). 
Production is in accordance with IFS Food Standards. 
All Medihemp food supplements are 100% legal,  
available without prescription and have an official 
marketability certificate.

How does DNP prioritise sustainability?
For our Medihemp food supplements and foods, we process 
the entire plant sustainably and biologically. Together with 
regional organic farmers, we cultivate 200htas of land.  
All parts of the plant are processed, which means that 
production is sustainable – nothing is wasted. 

Quite naturally
Interest in the ways hemp can benefit human health is intensifying. Andrea Bamacher, 
CEO of Deep Nature Project, explains the uses of hemp-derived extracts and how 
quality control and sustainability are prioritised. 

Further information
Deep Nature Project

www.deepnatureproject.com

With its Medihemp line, Deep Nature Project ensures that the entire 
plant is processed, from the shives to the leaves.
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W hat we put on our face and body should be just 
as important as what we put in it, making it 
essential to find good quality products with the 

best ingredients. More than nearly any other fast-moving 
consumer goods (FMCG) sector, the beauty industry is 
guided by trends. With beauty trends forever rapidly 
changing, it can be difficult to understand exactly why  
to buy into the next big super ingredient.

The golden age
A good anti-ageing cream is often considered the holy grail 
of beauty products, as it should help rejuvenate, moisturise 
and refresh skin. Studies have shown that CBD is a 
powerful antioxidant, allowing it to prevent damage to and 
regenerate our skin. Antioxidants are innately involved in 
the prevention of cellular damage, which includes ageing. 
They work by interacting with free radicals – atoms that 
come from harmful substances like smoke and pollution – 
and stopping them from negatively affecting skin cells. 

Hemp is also crammed full of goodness, naturally 
containing antioxidant vitamins A, C and E, all of which  
are skin superstars as well. Vitamin A, otherwise known  
as retinol, aids the growth of healthy skin, and vitamin E  
is a powerful moisturising agent.

The end of acne
Acne can be caused by several different factors but one 
major concern is thought to be the overproduction of oil by 
the sebaceous glands. A study into the anti-inflammatory 
and antibacterial effects of CBD on acne has had promising 
results, indicating that using a CBD topical cream has  
the potential to be a therapeutic helper in the reduction  
of acne.

The omega-3 and omega-6 fatty acids that are thought  
to be found in the ideal proportion in CBD oil could 
potentially help with oil regulation and have also thought 
to be effective in calming sebaceous glands. Having the 
right amount of fatty acids will help the body regulate oils.

That’s a relief
Another popular adaption of this versatile ingredient is to 
apply CBD in body lotion and bath salts. Not only will users 
benefit from the added moisturising effects helping with 
the dreaded post-burn skin peel, but a CBD-infused cream 
has also been suggested to have pain-relieving proprieties.

Millennials as ‘natural ingredient’ drivers 
While millennials are predicted to be the largest 
generation in the US market alone by 2019, there are  
other core reasons why this demographic is an interesting 
target group for natural beauty products. Mintel and 
Nelson surveys have revealed that these young adults 
tend to be far more experimental and adventurous when  
it comes to nature-based ingredients in their beauty and 
personal-care products. Surveys show that 25% of all 
millennial beauty consumers are more likely to look  
for products that have natural ingredients. 

Beauty’s big trend
Hemp is a plant with huge potential in so many areas that it is no wonder it is being hailed as  
a superfood, a nutritional supplement and the leading therapeutic option. As the beneficial and 
therapeutic effects of cannabis continue to be realized, an influx of hemp lotions, shampoos,  
and CBD creams have started to hit the market. Endoca is a market leader in producing the 
very best in pharmaceutical cannabinoids.

Endoca’s own Whipped Body Butter contains only natural ingredients 
and is rich in antioxidants, as well as CBD, which can protect skin 
against the damage caused by free radicals.

Further information
Endoca

www.endoca.com

info@endoca.com

 The omega-3 and omega-6 fatty 
acids that are thought to be found in 
ideal proportion in CBD oil can help 
with oil regulation. 
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C annabis is among the oldest types of useful 
and ornamental plants in the world, and can be 
called a true ‘all-rounder’ thanks to its versatility. 

It is particularly valued as a renewable resource for 
textiles, paper, building materials and foods, but also 
as a unique phytopharmaceutical for the treatment 
of many medical conditions.

Valuable compounds
With increasing interest in the therapeutic potential 
of phytocannabinoids, cannabis, again, proves itself 
to be one of the most significant plants for humankind. 
Phytocannabinoids – a collection of more than 100 chemical 
compounds found in cannabis – are the subject of research 
interest. The primary targets for these compounds, beside 
other receptors, are the body’s endocannabinoid receptors, 
CB1 and CB2. Hence, researchers have two avenues 
through which they can exploit the medicinal 
effects of cannabinoids. One strategy is to target 
the endocannabinoid receptors directly by designing 
drugs that will activate or suppress them. The other 
is to harness the effects of the phytocannabinoids 
and turn these compounds into drugs.

The body’s endocannabinoid system is the pathway by 
which tetrahydrocannabinol exerts its psychoactive effects 
and is the target for many of the plant’s other cannabinoids. 
It is intrinsic to a number of different processes, including 
appetite, memory, alertness, pain, inflammation and bone 
health. Additionally, stimulation of the endocannabinoid 
system is associated with the protection of healthy cells.

Endocannabinoid receptors are spread throughout 
the body and are believed to be more numerous than 

those of any other receptor system. Indeed, 
the fact that the endocannabinoid system 
is so widespread and plays a part in so many 
different brain functions could explain 
why the multitude of compounds 
found in cannabis seem to 
possess endless medical uses. 

Quality is key
MH medical hemp is an 
innovative and leading 
producer of extracts, active 
phytopharmaceutical 
ingredients and nutritional 
supplements derived from 
the cannabis plant.

All of its products and 
services are always based on 
the highest-quality standards. 
This means that MH medical hemp 
guarantees its customers high-quality 
products that meet even the most 
stringent requirements of the industry. 

It controls the quality from the seed 
right through to the extracts using 
a sophisticated, certified quality-
management system. Its proprietary 
extraction process ensures the preservation of 
nearly all beneficial cannabinoids and terpenes 
while allowing unwanted compounds to be 
eliminated. This process ensures that MH 
medical hemp’s products contain the 
synergistic compounds necessary to 
produce the entourage effect, which 
contributes directly to the therapeutic 
efficacy of cannabis.

A healthy lifestyle is built upon a well-
functioning endocannabinoid system. From 
essential endocannabimetic regulators, such as 
phytocannabinoids and fatty acids, MH medical hemp 
works towards creating products that can restore as 
well as maintain a healthy endocannabinoid system. 

Unlock nature’s treasure chest
The properties of cannabis have been used in food and herbal medicine for centuries. 
MH medical hemp produces and supplies the highest-quality cannabis extracts and 
APIs made in Germany.

Further information
MH medical hemp

www.medicalhemp.com
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the treatment of many 
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extraction process ensures the 
preservation of nearly all benefi cial 
cannabinoids and terpenes.
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The fi rst biosimilar in India was approved in 2000, and with the help of legislation and regulation from 
the Indian Government, the market has continued to grow since, reaching a value of $2.2 billion in 
2017. Allie Nawrat looks into this rise, and how it has prompted an increasing number of Western 
pharmaceutical companies to form partnerships with Indian leaders in the fi eld, with many of these 
relationships already enjoying success outside the subcontinent. 

aspirations 
Biosimilar

I ndia has firmly established itself as a major force in the 
global pharmaceutical market. It is predicted that India 
will be the sixth largest market for pharmaceuticals 

by 2020, and the country will have exported pharmaceutical 
products worth more than $17 billion in this year alone.

But this has often been a story of quantity over quality, with 
Indian manufacturers traditionally known for producing generics 
– identical copies of branded drugs marketed under different 
names once the patent for the original product has expired.

Much like other parts of the Indian economy, signs 
of maturity are quickly emerging, with many of these 
manufacturers beginning to move into the global biosimilars 
market. According to Associated Chambers of Commerce 
of India’s 2017 report, biosimilars are worth $2.2 billion out 
of the $32 billion total Indian pharmaceutical market and are 
expected to reach $40 billion by 2030, which represents a 30% 
compound annual growth rate. This growth will be aided by a 
range of biologic patents expiring in the coming years.

Insight > Outsourcing
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Biosimiliars are medicines that are highly similar and 
clinically equivalent to complex, biologic medicines approved 
for use against serious and life-threatening diseases in fields 
including immunology, gastroenterology and oncology.

They differ from generics because they are similar, rather 
than identical, to the original branded medicine. However, like 
generics, they are more affordable versions of the branded drug 
– sometimes as little as 0.04% of the originator price.

Successes to date
India’s first biosimilar, a vaccine for hepatitis B, was marketed 
and approved in 2000, which, according to the global Generics 
and Biosimilar Initiative (GaBI), is more than a decade before 
the US Food and Drugs Administration (FDA) approved its 
first biosimilar.

Approximately 70 biosimilar products have been approved 
in India and, according to GaBI’s list, more than 25 have been 
developed in India since 2000.

The promise of the market for biosimilars in India is 
reflected in the many major global pharmaceutical companies 
establishing partnerships with Indian companies.

Swiss-based Roche withdrew Herceptin indicated for HER2-
positive metastatic breast cancer and gastric cancer from the 
Indian market, and instead entered into an agreement with the 
Indian company Emcure, which then marketed the drug under 
the name Biceltis.

Mylan, which has a large generics portfolio, has a long-
standing biosimilars partnership with Bangalore-based Biocon. 
This working relationship has made significant progress in 
getting biosimilars approved in Europe and the US. In the 
first quarter of the 2018 financial year, Biocon recorded 36% 
revenue growth to $120 million from its biosimilar business.

Biocon and Mylan’s Fulphila, a biosimilar of Neulasta 
indicated to minimise febrile neutropenia while cancer 
patients undergo chemotherapy, was approved by the US FDA 
in June 2018. This is the first biosimilar produced by an Indian 
company to be approved in the US. Fulphila is currently under 
review in Australia and the EU.

The success of Indian companies has been spurred by 
government subsidies for those creating biosimilars. The 
Indian Government has also sought to ensure approvals 
in the country are consistent with regulations elsewhere to 
make it easier for Indian companies to gain approval in other 
jurisdictions. In 2012, India’s Central Drugs Standard Control 
Organisation (CDSCO) published regulatory guidelines for 
biosimilars, with revised guidance added in 2016.

Dr Catikeya Reddy, executive vice-president of biologics 
at Dr Reddy’s Laboratories, has welcomed the clarity such 
an approach from central government has brought. “The 
CDSCO has issued guidelines on biosimilars that provide 
granular clarity on the requirements at different stages 
of development, as well as bringing in procedural 
simplifications,” he explained in an interview with the 
Indian edition of BioSpectrum earlier this year.

“In most other emerging markets, the limited 
regulatory maturity has meant that the emergence of 
biosimilars has been delayed significantly, with each 
country attempting to strike a balance between the 

high bar being set by the EU and US, which would mean 
long expensive programmes, limited competition and minimal 
price reductions.”

Challenges in production
Despite successful development and marketing of biosimilars 
within their own country by Indian companies, research 
and development departments continue to face challenges 
in developing them. As well as differing from generics 
in being similar rather than identical to the branded drug, 
biosimilars are much more complex and expensive to create.

Therefore, pharmaceutical companies in India primarily focused 
on the development and production of generics need to adapt 

research and 
development 

manufacturing 
processes, since 
they are producing 
more than 
just a copy. 

Finding the right partner
Bangalore-based Biocon and global pharmaceutical giant 
Mylan have one of the longest-standing relationships in the 
biosimilars space. The partnership currently encompasses 
six biosimilar programmes. 

In December of last year, FDA approved 
Mylan-Biocon’s biosimilar for Roche’s drug Herceptin, 
Trastuzumab, used in the treatment of breast and 
metastatic stomach cancer. Marketed under the 
name Ogivri, it is the first biosimilar approved in the 
US for the treatment of breast cancer or stomach cancer 
and the second biosimilar approved in the country for 
cancer treatment. 

“FDA continues to grow the number of biosimilar 
approvals, helping to promote competition that can 
lower healthcare costs. This is especially important when 
it comes to diseases like cancer, that have a high cost 
burden for patients,” FDA commissioner Scott Gottlieb 
said of the decision. “We’re committed to taking new 
policy steps to advance our biosimilar pathway and 
promote more competition for biological drugs.”

Mylan and Biocon are exclusive partners across a 
portfolio of biosimilar and insulin products. Mylan has 
exclusive rights for Ogivri in the US, Canada, Japan, 
Australia, New Zealand, and in the EU and European 
Free Trade Association countries. Biocon has coexclusive 
commercialisation rights with Mylan for the product in the 
rest of the world.
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Biosimilars are subject to stringent clinical timelines because 
biologic products are subject to clearly defined regulatory 
procedures that require large-scale, comprehensive clinical 
programmes proving their safety and efficacy in treating the 
indicated disease. The process needs to be highly controlled to 
ensure quality across the system.

”Biosimilars are highly complex molecules manufactured  
by living cells,” Reddy explained. “The manufacture needs  
to be managed through highly controlled processes and 
manufacturing environments. This is due to the risk of 
variations causing changes to product quality. This entails  
a focus on quality across the entire manufacturing process  
– from raw materials and equipment used, to the people who 
undertake the process.

“Significant investments are required in setting up these 
facilities, as well as increasing capacities, so it is imperative  
to ensure facilities are fully used in order to keep costs  
under control.

Biocon managing director Kiran Mazumdar-Shaw notes  
that bringing a biosimilar to the market in India can cost more 
than $150 million, with 80% of that money spent on research 
and development.

 “A biosimilar can do the same job as the biologic drug. 
Therefore, the efficacy, safety and immunogenicity of such 
drugs are important factors,” she explained to BusinessLine in 
an interview. “They require extensive clinical trials and studies 
over hundreds of volunteer patients, which is expensive.

“Through the approval for biosimilar trastuzumab by the  
US FDA, we have demonstrated that strong commitment,  
as well as deep pockets, is needed to make breakthroughs  
in biosimilars.” 

The novelty of the biologic and biosimilar development 
process makes it difficult for new companies to enter this 
space. Four of India’s largest pharmaceutical companies,  
Dr Reddy’s Laboratories, Cipla, Lupin and Aurobindo, have 
created and market approved biosimilars.

As more Indian pharmaceutical companies develop the 
capability to produce biosimilar products amid a stable 
regulatory and legislative regime, this barrier to entry will 
gradually be lowered.

With a larger slice of India’s pharmaceutical sector 
embracing biosimilar development in the coming years,  
it would not be surprising to see the country build as strong  
a position in biosimilars as it has in the generics space.

For patients and healthcare systems worldwide waiting  
on more affordable versions of life-saving biologics drugs,  
a strong biosimilar market in India could be just what the 
doctor ordered. 

 Significant investments are 

required in setting up these facilities, 

as well as increasing capacities,  

so it is imperative to ensure facilities 

are fully used in order to keep costs 

under control.   
– Dr Catikeya Reddy, Dr Reddy’s Laboratories

Biosimilars are more complex to produce than 
generics, because unlike the latter, biosimilars are 
not identical to the branded drugs, just similar. 
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It is often the fi nal stage of a drug’s journey that can be the most hazardous. Ensuring the cold 
chain is not broken means understanding a number of variables. Erik Agterhuis, senior manager 
of logistics and EU supply chain at Kite Pharma, outlines the considerations one must make in order 
to ensure successful delivery. 
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delivering
the

A biological cold chain shipment is on its way from the 
manufacturing site in South America to Europe. The reefer 
arrives in a European port and is being forwarded by 

road to the local warehouse location in one of the European states. 
Although the previous journey is the longest link in the full supply 
chain, the last mile distribution is far from a piece of cake.

Vaccines and a lot of other pharmaceutical products need to be 
kept in temperature-controlled conditions – 2–8°C or 15–25°C – from 
the moment they leave the manufacturing site until they reach their 
final destination. The challenges faced in last mile distribution depend 
on different aspects.

Type of product and stability data
Understanding the shipment requirements and assessing the
risk associated with the type of the shipped product is essential. 
Alignment with regulatory affairs and the quality assurance 

department are required to understand all details and follow-up 
actions, especially in the case of excursions or other deviations.

Stability data provides the characteristics of the product and 
indicates the time a product can be handled in a non-temperature- 
controlled environment. It is the label claim and the stability data 
that determine the structure of distribution.

Geographical location and logistic infrastructure
One of the challenges the industry partially faces becomes apparent 
once a product reaches its destination. Despite the product having 
arrived in perfect condition, when the products make their way 
through the supply chain, the cold chain can potentially deconstruct. 
This is due to the destination’s logistical infrastructure. In more rural 
areas, the energy can fail at a level where there is insufficient power, 
or if the pharmaceutical products travel long distances without 
adequate cold chain protection. 
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Unfortunately, the logistical infrastructure in some countries is  
not as sophisticated as stipulated by World Health Organization 
(WHO) guidelines, pharmaceutical regulations or local inspectorates. 
Therefore, the pharma industry should think beyond the port of 
destination and support those countries operationally, as well as 
financially. The industry has a responsibility to ensure the product 
reaches the final destination under the full and right conditions 
without impacting the efficacy of the product.

Characteristics of last mile distribution
Once a product has arrived in the port of destination, it needs to 
follow practical steps in the supply chain to maintain its integrity. 
Those steps will normally be a mixture of storage locations and 

transportation lanes. Even within a country, the transportation  
lanes can be a cross between different transport modes. In all  
of those steps, a basis of requirements has been determined.

In accordance with chapter nine of the GDP guidelines, it  
is the responsibility of the supplying partner to ensure that  
temperature conditions are maintained within acceptable limits 
during transport. Regardless of the mode of transport, it must be 
possible to demonstrate that the medicines have not been exposed 
to conditions that may compromise their quality and integrity. A  
risk-based approach should be utilised when planning transportation.

The pharma industry should employ mapping execution and lane 
validation studies based on a risk analysis. Depending on the risk and 
local infrastructure, a different distribution model can be chosen.

The transport of temperature-sensitive products requires a lot of 
attention and the airline industry is facing multiple challenges.  
For goods that are originating from the healthcare sector, the 
associated risks generate costs for the industry stakeholders. 
Customers are demanding that adequate facilities, equipment  
and handling procedures are in place that can guarantee that a 
constant temperature range is maintained to protect the integrity 
and quality of their products throughout the journey.

Because of the sensitive nature of the products being shipped, 
the procedures, practices and requirements of the healthcare 
industry must be understood and applied by all those involved 
in the supply chain. 

There is also increasing pressure from regulators. The 
pharmaceutical industry is heavily regulated, with an increasing 
number of countries issuing their own regulations and guidance  
to implement and comply with. In addition, there is no global 
standardised certification for handling of pharmaceutical products. 

Despite the challenging business environment, many airlines, 
freight forwarders and ground handlers have invested heavily  
in temperature-controlled supply chain solutions. To recognise  
the effort made by the industry to address the pharmaceutical 
manufacturers’ needs and to help foster air cargo competitiveness 
in the industry, IATA has developed the Center of Excellence for 
Independent Validators in Pharmaceutical Logistics (CEIV Pharma), 
a globally consistent, recognised and standardised certification. 
This ensures that the right processes, people and infrastructure 
are in place to handle and transport sensitive shipments in 
compliance with existing international and national regulatory 
requirements. CEIV Pharma was introduced as an example of  
the commitment to certify high-quality transportation of critical 
commodities and to address the concerns identified in the  
supply chain, especially those of pharmaceutical shippers.

Though transportation begins with the shipper, IATA is putting 
an emphasis on the initial booking, which is the key step to 
successful cargo transportation. It triggers specifically appropriate 
handling and operational processes associated with healthcare 
transport and logistics. Booking as general cargo or for a specific 
temperature control service will surely impact the tarmac time. In 
recent years, increased communication between stakeholders has 
meant that there is now a better understanding of the concerns of 
shippers as well as the complexity of the airport environment.  
This has led to improvements in avoiding temperature excursions. 
Today, while this still occurs, there is a common understanding 
that the roles and responsibilities towards eventual elimination  
are shared. Stakeholders work together to ensure appropriate 
packaging is used upfront, and the correct booking is made at the 
point of origin. 

It is critical that supply chain stakeholders involved in the 
transport of time and temperature-sensitive products have a more 
collaborative approach. Improving industry logistical networks  
to achieve excellence in time and temperature supply chain 
management requires transparency and collaboration among  
all partners. This ultimately provides the high-quality services 
customers demand. 

CEIV Pharma is one way to address the industry’s concern, but 
it is important to emphasise that it was developed by the industry 
for the industry with a greater focus on the operational aspect  
of the companies’ activities. With this connection, there are a 
growing number of CEIV airport communities in which a group  
of companies operating at one airport decide to obtain the  
CEIV Pharma certification. With such an approach, the airport  
is facilitating the certification with its local stakeholders and this 
engagement leads to new developments to address industry 
needs. Currently, there are 12 airport communities around the 
world that have already opted for a community approach,  
forming a ‘pharma hub’ in their region, with nine more  
expected imminently.

The industry is also constantly innovating to provide 
pharmaceutical manufacturers with new packaging solutions, 
such as thermal blankets and ramps for pharma vehicles  
at airports – mitigating risks of temperature excursions.

Training is paramount. The training of staff handling sensitive 
cargo is crucial to ensure that the integrity of the product is 
maintained in a comprehensive temperature control environment. 
Therefore, training for stakeholders involved in the transport  
of temperature-controlled healthcare products by air is a 
requirement of IATA Temperature Control Regulations. It is 
essential that each member of the supply chain understands 
what the specific requirements for compliance are, as well  
as those of others in the supply chain. This allows a greater 
understanding of the entire supply chain process and smoother 
process integration. 

Training – including the IATA Audit, Quality and Risk 
Management for Temperature Controlled Cargo programme,  
as well as IATA Temperature Controlled Cargo Operations –  
is also an integral part of CEIV Pharma in addition to the 
assessment and validation to get the certification.

Continuous improvement is vital to a quality-driven strategy 
and, as such, IATA will ensure that the CEIV Pharma programme 
is always up to date in terms of standards and regulatory 
requirements. In addition, IATA will follow and work closely  
with different industry initiatives such as Pharma.aero, that 
involves CEIV Pharma-certified entities to seek industry 
feedback and best practices.

Andrea Gruber, head of special cargo at the International Air Transport Association, 
outlines methods to reduce ‘on tarmac time’
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Keeping active
In this instance, products are transported in temperature-controlled 
systems, via the specific and agreed commercial country model. 
At the point of destination, the products will be offloaded and 
temperature graphs will be checked to demonstrate the products 
have complied with the temperature storage conditions. When 
approved, the customer QP will release the products for the market.

If temperature-controlled vehicles are used, the temperature- 
monitoring equipment should be maintained and calibrated at 
regular intervals. Temperature mapping under representative 
conditions should be carried out and take into account seasonal 
variations. If requested, customers should be provided with 
information to demonstrate the products have complied 
with the temperature storage conditions.

Passive shippers
Products are transported using passive shippers or systems in 
accordance with the specific and agreed commercial country 
model. On the market, there are different types of boxes available, 
and depending on the size of the shipment or duration of 
transporting  the products, should be kept within its limits.

If cool-packs are used in insulated boxes, they need to be 
placed so that the product does not come in direct contact 
with them. Staff must be trained on all the necessary 
procedures for assembly of the insulated boxes and 
reuse of cool-packs.

Additional devices
Active and passive last mile distribution can be combined with 
additional devices that are added to the shipment based on the 
validation, mapping of the systems and the vehicles being used. 
On the market, there are different types of devices available, they 
can be USB-enabled and some are reusable, whereas others can 
only be used one way. Additional factors that are important to 
consider are the number of measurements per time interval and the 
calibration method used. Last mile distribution, as aforementioned, 
is the most complex part of the supply chain. 

Training is supplied on the procedures of insulating pharmaceuticals correctly 
for the cargo to reach its destination via numerous modes of transport.
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T he growth of DTP (direct-to-patient) and DFP 
(direct-from-patient) supply chain services in recent 
years has been in response to the need for minimal 

disruption to the patient’s lifestyle while increasing their 
willingness to participate in a clinical trial. 

Patient behaviour, expectations and technology are driving 
the strong interest in virtual trials. Streamlining logistics, 
the strategic involvement of supply chain partners in the 
protocol design, and simplified patient-centric services, 
form the new model for planning a successful clinical trial. 
The main challenges associated with DTP and DFP services 
are often the lack of control over-temperature sensitive 
materials. Critical questions need to be addressed when 
considering adding a DTP protocol to a trial, such as how 
can all partners invovled effectively coordinate the different 
parties connected to the patient – site, logistics courier and 
homecare provider – or ensure patient data protection  
and privacy is maintained throughout the study across 
different suppliers?

Planning ahead
Sponsors need to understand the common regulatory 
challenges associated with home care, and DTP and DFP 
strategies. By exploring the set-up process for a successful 
trial and to avoid risk, critical points in operationalising  
home care and the last mile of the supply chain need to be 
addressed. Assess each protocol to verify which are most 
appropriate for DTP and DFP and home healthcare, and 
review the types of procedures commonly conducted in 
home care. Patient data protection and privacy can become 
a potential pitfall. Marken continues to lead the industry in 
DTP and DFP supply chain solutions to meet the growing 
demand from the clinical trial industry. 

Marken has demonstrated its ability to effectively manage 
drug product delivery to and biological sample pickup from 
patient homes, having adapted systems and processes to be 
compliant with patient privacy regulations. Pharmaceutical 
companies are becoming comfortable with the DTP service 
and eventually, it is Marken’s belief that the majority of 
clinical studies will be conducted with a DTP, DFP and  
home healthcare service feature.

As the clinical trial industry moves towards more 
personalised treatments, Marken is ensuring its services 
evolve for these more complex and specialised trials. DTP 

services are the fastest-growing part of the business.  
The company currently manages more than 1,600 DTP  
and DFP monthly deliveries in 51 countries.

Signed, sealed and delivered
Marken recently announced a new service that allows nurses  
to drop off clinical trial samples at UPS store locations across 
the US. Nurses are able to drop biological samples with 
various temperature ranges at local UPS stores that serve  
as a conduit for direct shipment to the selected central or 
speciality laboratory. 

Close to home
Marken recently announced the development of its global 
home-based nursing network to supplement its existing 
services. The new home healthcare offerings includes 
intravenous infusion; blood draws; biologic sampling, such  
as pharyngeal and oral mucosal swabs, and the clinical 
assessment of vital signs and other mobile-based electronic 
data collection. The 24/7 Patient Communications Centre 
(PCC) and Marken’s Viseo application enhance these 
services. The Viseo online interface allows patients and 
nurses to track their home deliveries of clinical trial materials 
and the pickup of their biological specimens via their mobile 
device or personal computer. Real-time driver traceability 
can translate into improved patient expectations and 
confidence with hybrid or virtual trials, and reduce  
the number of rescheduled deliveries and delays.

Marken has actively managed supply chain solutions  
for DTP trials since 2012, and has expanded its expertise  
to provide services throughout the world. It continues to 
anticipate the future needs of clients and patients alike. 
Marken recognises that the supply chain is a critical link  
in today’s changing clinical trials environment. With its 
growing experience in DTP and DFP trials, coupled with  
a history of high touch, personalised service, the company 
will be able to reach populations in remote areas through  
home-based clinical trials with an unwavering commitment 
to patient safety and privacy. 

The changing face  
of clinical trials
Traditional trial strategies often bring challenges to patient recruitment and retention. 
Sponsors are eagerly embracing the value that hybrid and virtual trials offer, and are 
exploring how logistics and supply chain experts like Marken can work closely with  
them and with patients through these types of trials.

Further information
Marken

www.marken.com
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What is MeshWorks Wireless’s internet-of-things 
(IoT) product and how does it benefit customers? 
Marko Kyrölä: Seemoto is an advanced IoT solution. This easy-
to-install environmental-monitoring and data-collection system 
consists of smart wireless sensors, gateways, cloud storage and  
a web-based user interface. In principle, wireless sensors can  
be attached to anything – for example, a refrigerator – while 
temperature, location and other data is connected to the internet 
and its related services. Together with our partners, MeshWorks 
Wireless is providing Seemoto-branded systems and services  
to hundreds of companies that operate across five continents.

Our customers save time and effort with this highly reliable 
system, which employs devices that operate 24/7. Everything is 
automated, including the alert-handling mechanism, monitoring 
with sensors, data collecting, and transmitting to Seemoto’s 
various services and functions, such as data storage, maintenance 
and back-ups. Automation also makes the system very cost-
efficient. We have customers that used to have ad hoc and  
sample-based temperature monitoring for shipments, where  
only a small percentage of these were checked. Their processes 
and related temperatures were assessed manually by using 
statistical methods; however, with Seemoto’s automation, these  
customers can now monitor every shipment with fewer costs and 
significantly more confidence than before. They have other benefits 
as well, including the alert function, having a validated system  
and being able to track individual shipments.

Customers can save a lot of time by using Seemoto’s alert 
function, which gives the user time to react in the event of a 
refrigerator breaking down or a truck door being open. We also 
advise our customers on detecting faulty cold storage devices 
before they stop working. The devices seldom break down 
instantly and, in most cases, abnormal behaviour can be  
detected before there is total failure in part of the cold chain.

Who are MeshWorks’ customers? 
As well as the pharmaceutical and perishable food supply  
chains, Seemoto is also widely used in healthcare applications  
and environments. Our main customers are pharmaceutical 
manufacturers, wholesalers, hospitals, laboratories, pharmacies and 
transportation companies. MeshWorks’ temperature-monitoring 
system is suitable for every stakeholder that operates throughout 
the supply chain, ranging from manufacturers to end users. 

Seemoto is a flexible system that monitors temperature  
and humidity anywhere. Our customers trust us to check the 
temperature of everything from emergency blood reserves to  
the transportation of fancy cakes. Some of our customers even  
use special sensors to track the moisture levels of concrete slabs. 

With customers that are spread across five continents, who 
operate in more than ten countries, Seemoto has clearly proved  
to be a successful and truly global system.

What makes a great IoT system? 
We believe that robustness is one of the key requirements for  
IoT systems. Seemoto’s sensors have been designed with this  
and high reliability in mind. Our temperature sensors are fully 
waterproof and extremely reliable, and they can operate in icy  
and cold environments. The battery life for the sensors now 
exceeds five years and we are making further improvements to it.

Our devices are small, wireless, robust, and are easy to install 
anywhere and on anything. The data that is collected from the 
system can be accessed by simply using an internet browser  
and a Seemoto account.

What is the best way to use Seemoto? 
The main use for Seemoto is temperature monitoring and 
recording data in the perishable-food and pharmaceutical  
cold chains. The system is modular, scalable and can easily 
provide other valuable information. Its use also extends  
to monitoring humidity and other parameters, as well as  
tracking vehicles, individual shipments and company assets.

With Seemoto, clients can monitor the temperature and 
humidity of warehouses, cold-storage environments, individual 
shipments and spaces where cargo is held. Pharmaceutical 
supply chain stakeholders can now do all of this with a single-
validated system. Traditionally, temperature-monitoring systems 
that are installed into buildings and vehicles are separate, and  
are not suitable for monitoring shipments or their processes.

How easy is it to use? 
Most customers install the devices by themselves by connecting 
the gateway to a power source, they then add click sensors  
to attached wall plates and take these to measurement points.  
Our customer support team checks the installation and system 
performance remotely, and then confirm if it is ready to use.  
This entire process normally takes less than half an hour. 

With our user-friendly web service, the real-time data that has 
been collected by the system can be accessed on the customer’s 

The supply chain’s next step 
MeshWorks Wireless CEO Marko Kyrölä explains how internet-of-things technology 
and automated temperature recording are streamlining the supply chain.

Seemoto is simple to use and enables customers to access its services 
through everything from laptops to mobile phones. Receiving SMS alerts  
is one of the system’s key features. 
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computer, smartphone or tablet. The most common feedback  
we receive is, ‘This was really easy to install and the user interface 
is very intuitive. I was able to use it straight away.’

Seemoto’s versatile alert system notifies clients by email or  
SMS if something unexpected has happened, for example, if the 
temperature goes outside predefined limits during transportation, 
the driver will receive a text to check if the trailer door has been 
closed. Clients can monitor temperature at every stage of the 
transportation, as the service offers a wide range of graphical 
reports that visualise measurement data. The Seemoto gateway 
also uses a GPS location service to store routes. 

We have an external JavaScript Object Notation interface,  
on which the customer can build their own applications that use 
collected data. In addition to this, the same interface can be used 
for data integration, including implementing temperature readings 
into a customer’s enterprise resource planning system.

What types of devices does the platform provide? 
Seemoto’s devices are divided into sensors and gateways. 
Battery-operated sensors measure temperature and other 
parameters, such as humidity. For packages and boxes, we  
have a temperature logger with an on/off switch. MeshWorks  
has sensors for asset tracking and other models have an external 
probe for extreme environmental conditions. The system can 
easily be expanded with new sensors and monitoring parameters.
The Seemoto gateway acts as a link between sensors and cloud 

services by using several gateway models for mobile  
network and Ethernet connections. For vehicle installation,  
MeshWorks offers special gateway models that are used for harsh 
environments. Another model has an LCD screen that shows the 
driver temperature values.

What steps has the company taken to ensure that  
it complies with regulations?
Seemoto fulfils many regulatory requirements: all of its sensors are 
factory calibrated, accurate and come with a two-year calibration 
certificate. Together with our partners, we also offer a sensor 
recalibration service to all customers. In Seemoto’s secure cloud 
service, all measurement data is stored for a minimum of five years.

Our service is a valid platform and we provide validation 
documentation to every single customer. MeshWorks also offers 
validation-related services to clients that are designed to meet all 
customer or country-specific installation, operational and process 
qualification-related requirements. 

Seemoto has now obtained validation from the Western 
European Legal Metrology Cooperation, a partnership between  
28 EU countries in legal metrology. 

Further information
MeshWorks Wireless

www.meshworkswireless.com 

www.seemoto.com

 Factory calibrated wireless sensors  
 Web-based service 
 Real time operation
 Alert system – also SMS and email alerts
 Automated operation 
 Versatile reporting tools
 Validated - documentation and services

Automated Web-based Temperature Monitoring System

Seemoto provides temperature monitoring solutions for various healthcare 
applications and environments. Wireless sensors connected to web-based 

service enables a flexible system that fulfills current and future 
requirements for temperature monitoring – also in 

pharmaceuticals distribution and clinical trials.

More info: sales@seemoto.com       www.seemoto.com



ENSURING YOUR HIGHLY SENSITIVE PRODUCT IS IN GOOD HANDS 
ALWAYS GOING THAT EXTRA MILE

www.biotunaset.com
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T he latest technological developments are rapidly 
changing the face of supply chain, and healthcare 
logistics distinguishes itself with its unique 

requirements for perfection. The starting point is to 
understand the significance of the healthcare supply  
chain, as it is a human’s life on the line. Therefore,  
the whole process requires a flawless execution.

The best solutions 
Each shipment in the clinical supply chain for the 
pharmaceutical and life sciences industries should  
be treated as time critical. Delivering products on  
time, and with the right temperature, is crucial.  
Furthermore, collecting samples from hospitals with the 
correct equipment and shipping them to laboratories in the 
right conditions, in the fastest way possible are important  
to maintain the sustainability of clinical research, which 
enhances updated health solutions.

Tailored services
A quality management system with a risk-based approach 
helps TPL Incorporated to control all processes with  
the utmost precision.  

Compliancy of services is the major requirement 
underlying all operation processes. End-to-end chain  
of visibility is obtained with custom-designed software, 
from collection up to delivery. TPL offers a fully dedicated 
service, factoring in type and timescale of goods.

Company infrastructure
TPL is a certified, IATA-accredited agent with bulk  
space agreements with major airlines. The company  
holds an ISO 9001:2015 quality certification, working  
with detailed SOPs on each and every process prompt 

delicacy in controlling whole logistics chain, eliminating 
delays and mistakes. As a mark of quality, TPL obtained  
its GDP licence in May 2018. 

What’s on offer
The company offers efficient, compliant, cost-effective  
and shipment-based logistic services, such as:

clinical trials logistics
biological substance shipments 
human blood samples, tissue  
and urine specimens
temperature controlled transports
validated packaging for frozen,  
refrigerated and ambient samples
nationwide patient-centric  
and flexible deliveries
nationwide express overnight delivery
pharmaceutical and medical  
device delivery
direct to patient services
on board courier and handcarry services.

The GDP-certified TPL promises only the highest  
quality of standards active in biological substances,  
as well as cold chain and pharmaceutical logistics.  

Setting an example: 
logistics handled with care
Tailored end-to-end logistics programmess for clinical trials is the key for success in the 
field of healthcare logistics. TPL Incorporated, headquartered in Istanbul, is the first 
and leading Turkish company fully dedicated to healthcare logistics. 

Further information
TPL Incorporated

www.biotunaset.com

operations@biotunaset.com

 The GDP-certified  
TPL promises the highest  
level of quality standards  
active in biological substances,  
cold chain transport and 
pharmaceutical logistics. 

TPL aims to be the solution partner for all the transportation services 
while customers focus on the subjects in clinical research projects.
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C lassically, attempts have been made to quantify 
lane risk by making test shipments, or running tests 
in a climate chamber, both of which are very costly 

and time-intensive processes. If the test shipment fails,  
you have to change the container and run another series  
of tests. If the test succeeds, the implications are of limited 
use: the result gives you a performance snapshot of only  
a single day out of many different possible transportation 
scenarios. You would have to run many tests on 
different days and seasons to get a viable lane-specific 
characterisation of the container’s thermal performance.  
For another lane, you would have to do similar tests all over 
again, or resort to reference profiles. This is a very time and 
money-consuming process, which can still leave great and 
innumerable uncertainties. 

The thermal simulation approach
SmartCAE’s virtual cold chain is an effective tool for finding 
the best solution for a transportation lane through robust 
quantification of the lane risk. The company prepares 
virtual models of containers and exposes them in thermal 
simulation to air temperature data characteristic of the 
assessed transportation lanes. Since thermal simulation is 
very fast, it is easily possible to assess thousands of lane 
temperature scenarios, corresponding to years of test data, 
within less than a single day. The results can be used to 
compare the thermal performance of different containers  
on a lane. Alternatively, the results can be put into use to  
test the suitability of a particular container on different lanes. 
Being cheap and fast, this approach explores all parameters 
to minimise the lane risk, and also vary the container  
and its materials.

Ambient container model 
Let’s find the best solution for shipping temperature-
sensitive pharmaceutical products at 2–8°C along two 
transportation lanes: Dusseldorf via Atlanta to Chicago,  
and Chicago via Miami to Sao Paulo. We need to  
decide between three available container packouts: 
summer, winter and all-season. The question is, do we  
use a summer and a winter seasonal packout, or do we  
use a single all-season packout? If we use the seasonal 
packouts, at what time of the year do we need to switch 
between the two? The virtual models of the three  
packouts are shown in the image above.  

Temperature profile of the lane 
When quantifying lane risk we also need the ambient 
thermal condition on the transportation lane. This can be 
obtained from historical temperature records of weather 
stations along the lane. In the image on the facing page, 
the ambient air temperature profiles along the two 
example lanes are shown. Each grey line represents a 
single day during the time between 2011–16, a total of 
about 2,000 individual temperature profiles per lane. 
During flight intervals, the ambient temperature  
is assumed to be controlled and set at 15°C.

Risk and ample reward
A key challenge in temperature-controlled logistics is finding a container that keeps 
the payload at its allowed temperature when shipped along transportation lanes. 
SmartCAE uses thermal simulation to predict the performance of any container along 
any lane, based on accurate container models, and temperature data from around 
20,000 weather stations worldwide. 

The above image displays the three separate container packouts. As shown, 
the packouts are specific to winter, summer and all-season.

Ambient temperatures on two transportation lanes. Each grey line represents  
a single day within 2011–16.

 The question is, do we use a 
summer and a winter seasonal 
packout, or do we use a single  
all-season packout?  
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High efficiency
As simulation is fast, it is no problem to run each 
temperature scenario of the selected time interval.  
The result compiles the thermal performance of each 
packout for each lane on every day during 2011–16.

For the lane ORD-MIA-GRU, best performance is 
obtained using only the single all-season packout for  
the entire year. For the lane DUS-ATL-ORD, a single 
packout is not sufficient. Deeper analytics show that  
the best performance is obtained by switching between 
summer packout May–September, and all-season packout 
October–April.

Analytical debrief
The analysis shown here has not been possible in the  
past with the sole implementation of classical approaches.  
To collect the substantial amount of data required to 
correctly perform this analysis, it would be necessary  
to combine data from about 12,000 individual climate 

chamber tests: boxes×lanes×profiles, thus  
3×2×2,000 ~ 12,000. 

As each test ultimately takes around two days,  
this would lead to a total required testing time of  
about 65 years. Naturally, this would prove to be  
an unfeasible task, even if multiple parallel  
chamber tests were carried out. 

Further information
SmartCAE

www.smartcae.de

Lane risk quantification for three container packouts on two lanes. 

 Due to simulation, it is no 
problem to run each and every 
temperature scenario of the 
selected time interval.  

 

The Virtual Cold Chain
We are thermal simulation experts, providing you with simulation solutions 
tailored to the field of Temperature Controlled Logistics. Use our software 
packages to get quick and accurate answers to pressing questions at low costs. 

SmartCAE Stefan Braun
Am Mitterfeld 3
D-81829 Munich
Germany

For more information:
Mr. Stefan Braun
Phone: +49 (0)89 45108878-10 
info@smartcae.de

Our products and services include: 

 Lane Risk
Predict the risk of thermal 
excursions for your shippers and 

 Temperature 
Get access to more than 20’000 
weather stations worldwide and 
download historical and forecast 
temperature data of your 
distribution lanes.

 Packaging
Build models of your packaging 
solutions and analyse their 
thermal performance.

www.smartcae.de



Can you assure
a safe drug to 
every patient?
TSS cloud solution drives:

• End-to-end visibility
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M onitoring the temperature of medicines in 
transport requires sophisticated technology and 
the ability to harvest high-quality data to ensure 

regulatory requirements are met. The technological side, 
however, is not the real challenge. Providing a solution  
that is easy to use and robust, and which takes into 
account the many variables in a complex supply chain,  
is what ultimately counts.

“When you work with medicines in the warehouse and in  
the transport chain, you place great importance on tracking 
temperature,” says Niclas Ramsin, director of logistics for 
Sweden at Oriola. “We transport all types of medicines – for 
humans and for animals – which can be found in the Nordic 
market, as we are one of the two big companies in the 
region. They require different levels of control, whether it  
is in the refrigerator or the cold chain, so we need a good 
solution that makes it easy to track temperatures and 
obtain good-quality data. That is what we have with TSS.” 

Thinking inside of the box
Oriola plays a central role in the pharmaceutical supply 
chain across the Nordic region. It helps pharmaceutical 
companies to deliver medicines, health products and 
services in a safe and customer-friendly manner, as well as 
offering consumers expert health advice and high-quality 
products through its own pharmacies. The logistics 
services it provides are often essential for companies 
wanting to market their products successfully in Nordic 
countries, so the integrity of its supply chain is paramount.

In order to ensure that all of the products it transports are 
kept within the required temperature ranges, Oriola turned 
to TSS to supply essential monitoring equipment. TSS  
is a well-established and trusted logistics partner for 
pharmaceutical companies, and Ramsin believes that  
its tracking solution is the best on the market.

“It is easy to handle and easy to get the data,” he 
remarks. “We use a very specific solution for temperature 
tracking and it simply involves putting the loggers in the 
boxes as they are transported between warehouses and  
to the pharmacies. We are always looking to find better 

solutions in all parts of our business – based on quality and 
price – but with TSS we get high-quality loggers at a very 
good price and, furthermore, we can use the same logger 
many times, whereas with many companies each logger 
can only be used once.”

Products built on partnership
TSS has a 20-year track record of helping some of the 
world’s leading pharmaceutical companies to deliver 
medicines safely to patients, working with clients in  
more than 100 countries during that time, and its goal is  
to transform drug distribution across the supply chain with  
its cloud temperature management solution. This solution 
encompasses not only a range of monitoring equipment, 
but also a sophisticated analytics tool that help clients  
to achieve much more than regulatory compliance.

“It is a very stable solution with a very low failure rate,” 
remarks Ramsin. “It is very easy to handle and it helps us  
to minimise temperature variation. That means our supply 
chain is faster. It is the best solution we have found and  
it does more than help with regulatory compliance.

“The reusable loggers also help us to improve 
sustainability, which is very high on the agenda for our 
board. We know that the loggers are of good quality and 
that they can be reused, which is good for the environment 
because it reduces waste and is also good for our cost 
profile,” he adds.

A winning combination
Oriola has had such a successful relationship with TSS that 
it is currently in discussions about how other TSS solutions 
could help it to further improve its business. And it is truly 
about discussing new options, rather than hearing a sales 
pitch, and that is crucial for Ramsin.

“We really trust TSS. We have worked together for a very 
long time and I would say that it really is a partnership.  
We are really impressed at how TSS is working in so many 
areas to develop its loggers, and it is always working on 
new solutions that clients need. For the customer, it is very 
nice to feel that TSS will ask us about new developments.  
It is not just about sales, it is about collaboration,”  
Ramsin concludes. 

Beyond the call of duty
In the highly regulated pharmaceutical industry, regulatory compliance is essential for a 
functioning supply chain, but logistics partners really add value when they build solutions 
that consider not only the market regulations, but also the specific needs of the customer. 
Niclas Ramsin of Oriola explains how TSS does just that. 

Further information
TSS

https://tss.se

 We really trust TSS. We have 

worked together for a very long 

time and I would say this is really 

a partnership. 
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T he transferral of drugs and pharmaceutical equipment 
onto aircraft is a meticulous business. Almost always 
stored in a cold, sterile environment, the exposure – 

however brief – of the cargo to high exterior temperatures 
between the storage facility and the plane can potentially  
cause an irreversible deterioration in the quality and safety  
of the medicines on board. 

It is with this fact in mind that German pharmaceutical 
logistics company DoKaSch has dedicated years of research 
and investment creating the OptiCooler, a mobile storage 
facility that ensures the temperatures in which the medicines 
are kept remain constant at all points of transportation. 

“No matter where we are – whether it’s on the tarmac or on 
the aircraft itself – these containers are equipped with batteries, 
so they can run everywhere autonomously for global use,” 
explains Andreas Seitz, DoKaSch’s managing director.

The OptiCooler is an active container, meaning that it is 
capable of having its internal temperature maintained or  
altered thanks to a power source. 

While this is more expensive in the short-term than a passive 
container, which aims to suspend internal temperatures  
by means of insulation, Seitz is confident that, in the long  
run, active solutions are proving more popular among 
pharmaceutical shippers. After all, the effort it takes to 
precondition a passive container is considerable.

“You have to set their cool packs at different temperatures,” 
he explains. “First you need to freeze it down, and then you 
have to heat it up – it is quite a complex process. And you  
can do a lot wrong when you do the preconditioning, for 
example, the passive container might be preconditioned  
for a hot ambient temperature, only for the weather to be 
cooler than expected. That’s when you run into problems.”

DoKaSch’s OptiCooler allows the user to adjust internal 
temperatures between 2–30°C, to within ±3°C, in ambient 
temperatures as high as 50°C or as low as -30°C.  

“Once you have the power, and you have power everywhere  
in the world, then you have almost unlimited runtime,” says Seitz.  
Clients also benefit from in-house simulation of cargo journeys 
according to a range of specifications, including vibration, 
handling and temperature stress testing. “We test the 
OptiCooler at 50°C ambient temperature and see if there’s any 
issue,” explains Seitz. “We then provide the resulting data to 
pharmaceutical companies, so they can easily qualify the unit. 
That way, they never need to take summer or winter scenarios 
into account, because once the unit is qualified from -30°C to 
50°C,  it works everywhere around the glove. It simply doesn’t 
matter if you go through Dubai in summer, or through Fairbanks 
in winter: it works all the time, provided you have power.”

Cutting the cord
Not that being unplugged is necessarily a problem. The 
OptiCooler’s large battery capacity allows static internal 
temperatures to be sustained, without the need to use cool 
packs or dry ice for over 24 hours, which is plenty of time for  
an external power source to be repaired or sourced. Units are  
also maintained in a dedicated facility in Kelsterbach, Germany, 
where visual and structural checks are carried out. “This is  
the reason why we can maintain an extremely high technical 
reliability for our products,” adds Seitz. Availability is also a 
priority for DoKaSch, with the company maintaining a number 
of units for unforeseen demand. “This is a very big advantage 
for us among pharmaceutical shippers,” concludes Seitz. 

What’s in storage 
Passive packaging solutions may be cost-effective when it comes to transporting 
pharmaceutical consignments, but fail to protect the cargo at unanticipated  
ambient temperatures. World Pharmaceutical Frontiers talks to Andreas Seitz, 
managing director at DoKaSch Temperature Solutions, about how his company 
guarantees the quality of medicines being transported by air with its battery-powered 
active solution, the OptiCooler. 

Further information
DoKaSch Temperature Solutions

www.dokasch-ts.com

 No matter where we are,  
these containers are equipped  
with batteries, so that they can  
run everywhere autonomously  
for global usage. 

DoKaSch’s containers are equipped with batteries to ensure they  
run autonomously.
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Adaptability
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Modern GPS Tracking System

One Box to 6 Pallets

ISO and GDP Certified

Your pharma logistics partner. I box or 6 pallets, groupage or 
dedicated shipment, cold chain or ambient product. You can 
rely on us and get professional, flexible on-time service.

info@balux.it www.balux.it
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Why is it so important for pharmaceutical 
companies to have a trusted logistics partner? 
Marirus Giedraitis: People across this industry  
agree that pharmaceutical products are most likely to  
be damaged in transit. It’s not too hard to have various 
backup systems in the warehouse and keep medicines  
in the right condition. 

However, this is much harder to achieve when they are 
placed in trucks, aircraft, containers or transit terminals.  
I believe companies should pay more attention to  
how their logistic supplier is preparing for unexpected 
challenges in transit, and even measure that. After all,  
it might end up saving them time and resources.

What are the greatest challenges in 
transporting pharmaceuticals by road  
across Europe?
The main challenges are climactic, such as high 
summer temperatures in southern Europe and very low 
temperatures in winter in northern or eastern Europe. 
There are also problems relating to the rest period of 45 
hours allotted to drivers. In this time, many things can 
happen, including equipment failure, which can cause 
damaged temperatures, theft, and other accidents,  
which might be solved with driver alert and on standby. 

How does Balux’s transport equipment meet 
these challenges? 
Our alarm system gives a signal to relevant management 
teams and the driver about anything unexpected, such  
as temperature deviation, a door being opened, or a  
power failure. This system works 24/7, and is tested and 
validated. Additionally, our safe parking network and staff 
training programme all serve to secure the pharma supply 
chain. Admittedly, no one can guarantee 100% safety,  
if someone does, they are lying. Even so, our goal is to  
reach 99.5% of successful deliveries without temperature 
or physical damage. Pharma companies need to do their 
part, and ensure that their insurance is valid and they  
can cover unexpected damage.

How can special drawing rights (SDR)  
limits on the CMR convention affect  
the transportation of pharmaceuticals? 
The CMR convention was signed in Geneva in 1956 and  
is the main law regulating responsibilities and liabilities 

between the three most important parties in  
the logistics process: the sender, the consignee and the 
carrier. Article 23 of the agreement explains liabilities 
between parties if the cargo is damaged or missing.  
Part three says that compensation cannot exceed  
8.33 SDR per damaged or missing kilogram. 

The conversion rate of SDR is fluctuating at around the 
€11–12 mark. For the majority of cargoes, this can cover 
the loss, but almost never if cargo is pharmaceuticals. 
Liability insurance covers only up to 8.33 SDR and the 
transport company is held liable by the same amount. 
Everything that is over that line is the customer’s 
responsibility. Quite often companies simply are not  
aware of that, and think that the damage will be covered 
by the transport company. Only after an accident do  
they look more carefully to the law and their insurance. 

How will Brexit affect logistics in the 
pharmaceutical industry? 
We do not know what kind of deal will be reached, which 
makes forecasting difficult. However, we are researching 
how we can operate according to different scenarios,  
as the UK market is very important for our company. 
Our experience in working with the UK customs  
services can play a big role in this competitive market. 

What is clear is that transit times are likely to  
be longer, that total price for services will increase,  
and that the volume exchanged between continental  
Europe and the UK will diminish. In any case, we expect  
smart decisions from either side to ensure the best 
possible deal being reached between the two parties. 

Have a safe journey
Moving pharmaceuticals by road can be a risky business, with an elevated risk of 
temperature variations and theft compared with other forms of transportation. World 
Pharmaceutical Frontiers talks to Marius Giedraitis, director of Balux, about how  
his company uses tailor-made lorries to guarantee the quality of medicines supplied  
along Europe’s highways.

Further information
Balux

https://www.balux.lt

 Our alarm system gives a signal 
to relevant management teams 
and the driver about anything 
unexpected, such as temperature 
deviation, a door being opened,  
or a power failure. 
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Maintaining high quality for transported products  
is one of the most important challenges for  
the entire logistics sector. DHL was looking  

for a system that could enable it to process related  
condition monitoring and monitor storage and transport  
conditions of perishables in an easy and efficient way.  
After testing several different solutions, the DHL 
SmartSensor team elaborated a tailoredsystem based  
on NFC technology in cooperation with French-Polish 
company Blulog. 

Tailored solutions based on NFC technology
Blulog’s NFC temperature loggers, integrated in the  
DHL SmartSensor offering for temperature-controlled 
shipments, are preprogrammed with specific shipment 
and stability information. The measuring process can  
be activated either by pushing a manual start button  
directly on the logger or by clicking a virtual start button  
directly from the app. During transportation, the tracker  
uses fully calibrated sensors with ±0.2°C precision  
between 2–30°C for temperature tracking. At any  
time, a simple read-out with a smartphone or using  
the specially designed reader equipped with the NFC 
technology enables the recipient to check the whole 
temperature history. 

Breach out
In case of any breach, a red diode switches on and alerts 
the recipient of a problem. In total, the NFC logger is  
read out at least four times during the journey, regularly 
assuring customer that the temperature-sensitive product 
is transported in the correct conditions. Once a read out  
takes place, all data is then uploaded and stored safely  
in a cloud database, which is accessible to the customer.

Record alacrity
Thanks to the speed and flexibility of the Blulog NFC 
solution, DHL can decrease the time spent checking  
the temperature history of shipments and save costs.  
It allows customers equipped with the dedicated app  

to access the information. With precise temperature and 
itinerary data, the solution creates a cold chain traceability 
on the package level which assures excellent quality and 
safety of the transported products. 

If in doubt
Automatic proof of delivery allows a client to immediately 
have access to the entire history. This is especially helpful 
in case of any temperature-related doubt or argument.  
The intuitive interface and simplicity of use of the  
NFC technology makes the solution universal  
and ready to be used. 

Plane and simple
The NFC technology is also passive, so it can be used on 
aircraft, while other devices using active transmission need  
to have an air plane mode and to be validated by airlines. 
Compared to other technologies, NFC data loggers are 
smaller, more affordable and use less battery power. 

Universality of use and easy integration makes the 
Blulog solution ideal in any kind of temperature-controlled 
logistics. DHL SmartSensor already uses several thousand 
units of the NFC loggers to monitor shipments, and will 
further extend its business engagement. 

Top of the supply chain
DHL, the leading global brand in the logistics industry, assures that temperature-sensitive 
international shipments are transported within authorised conditions. With services  
that are crucial for companies from different sectors, the company is now partnering  
with Blulog to optimise supply chain processes.

Further information
Blulog

www.blulog.eu/en

 DHL can decrease the  
time spent checking the 

temperature history of  

shipments and save costs. 
Thanks to the speed and flexibility of the Blulog NFC solution, DHL 
can decrease the time spent checking the temperature history of 
shipments and, as a result, save costs.



Uncontrolled temperature fl uctuation during distribution and storage can be a signifi cant source of revenue 
loss, and pharmaceutical companies are increasingly looking for new ways to prevent excursions and 
improve monitoring systems. James Krupa, director of clinical supplies at Shire, speaks to Patrick 
Kingsland about the effi cacy of sharing strategies and other best practice for optimising storage options, 
monitoring temperatures in diffi cult conditions and preparing for unexpected circumstances.

T emperature control is essential for various types of 
commodities. But in the case of pharmaceuticals, the 
slightest shift from hot to cold, or vice versa, can render 

medicinal products or investigational medicinal product (IMPs) 
entirely ineffective or even toxic. All sorts of situations can cause 
these mistakes; errors made in transit and storage, often rooted in 
simple human error, can lead to products being rejected or, more 
dangerously, used, raising serious safety concerns for patients. 

With more than 36 years of industrial pharmaceutical 
experience under his belt, James Krupa, the director of clinical 

supplies at Shire, knows a fair bit about these issues. Often, he 
argues, the most common cause of temperature fluctuation during 
distribution and storage is basic human error. The most likely 
cause is a team member not taking enough care or attention to 
ensure that the monitoring systems are correctly set up for use.

“For distribution, whether it is from depot to depot, 
or depot to clinical site, the most common cause of 
temperature fluctuation would be the incorrect placement 
of the temperature device within the container, as well as 
not remembering to turn it on,” he says. 
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As small as these mistakes may seem, the consequences  
can be significant. Problems can be costly, if the product needs 
to be replaced; time-sensitive, if a patient is in urgent need;  
and resource-intensive, as it would be necessary to determine 
whether the pharmaceutical in question is still usable.

“You usually need quality assurance, scientists and clinical 
supplies to determine if the drug can still be used based on 
documented time-out-of-environment (TOE) stability data as  
a function of temperature and cumulative time,” says Krupa.  
“This information must then be communicated by clinical 
operations to the clinical site.

“In clinical trials, for example, a lot of temperature excursions 
are reported right before a patient is to be dispensed an IMP. 
This demonstrates to me that the sites and companies are not 
doing a good enough job of monitoring the temperature.”

And these unfortunate accidents are so common that  
some pharmaceutical companies are now hiring professionals 
to deal specifically with these kinds of issues. Due to this, 
‘temperature excursion specialists’ are popping up with 
increasing frequency in the clinical supplies field because  
of the volume of excursions that are frequently encountered.

The harm that these kinds of errors can cause should  
not be underestimated. While statistics are not available to 
give a good indication as to the losses that poor temperature 
management incur, those in the pharmaceutical industry  
are unequivocal on the importance of monitoring. A report by 
Darren Wedding, senior vice-president of operations for Zuellig 
Pharma, one of Asia’s leading healthcare service providers, lays 
it out in unambiguous terms.

“The efficacy of today’s higher-value and structurally 
complex drugs can be destroyed through a single cold chain 
break,” he states in the report. “The integrity of controlled 
room-temperature products can be impacted through 
inconsistent environmental conditions during distribution, 
while a weak link in the management of temperature-sensitive 
materials can impact study outcomes and lead to extremely 
costly delays in bringing new products to market.

“These challenges, as well as the globalisation of supply 
chains and increased regulatory scrutiny, which can reach 
across borders, make temperature management throughout  
the pharmaceutical industry more important than ever before.”

Speaking to Krupa, it seems that a lack of information is, 
generally, the cause of a lot of temperature fluctuation 
accidents. “It could also be a result of improper placement, and 
insufficient numbers of ice packs and cold packs according to 
the detailed instructions for the container during distribution,” 
he says. 

It’s not just a phase
In the case of phase-change materials, panels may not have 
been properly preconditioned in a refrigerator or freezer to  
reach the correct temperature for the package to ship in the 
tight temperature range that has been requested.

It’s not usually storage at depots that’s the problem, 
according to Krupa; they generally adhere to current best 
practice, as well as employing validated temperature systems 
that constantly monitor the temperature in the facility  
with preset alarms – commonly known as a BAS (building 
automation system). 

“Storage at clinical sites is more of a challenge, regardless  
of temperature required,” he believes. “The identifiable cause 
could be poor circulation or ventilation of the room or chamber 
housing the material, especially if filled to overcapacity. For 
example, if products are stored on the floor or stacked to the 
ceiling of the chamber.

“Clinical sites have sometimes not turned off the 
temperature monitor when they have opened and inspected 
the contents to acknowledge receipt of the IMP.” 

Chambers themselves are usually not constructed for GMP 
or medical purposes to maintain a tight temperature range. 
Mistakes can also be made through other basic technical 
errors. In fact, a common cause of temperature excursion  
is that a refrigeration unit goes out over the weekend and  
is not reported promptly. Lack of training at clinical sites,  
a high turnover of products and not monitoring temperature  
on at least a daily basis can also contribute to this problem, 
according to Krupa.

But what kind of real-time monitoring systems can  
be used to keep an eye on this, and which sharing strategies 
are the most effective? For one thing, investment in new 
monitoring technologies can make a big difference. For 
example, GPS monitors that can detect temperature excursions 
when products are in transit and are programmed to keep 
them within the desired range are worthwhile, says Krupa. 

“Some companies also have a small medical-grade 
refrigerator that they purchase or rent, which can be used to 
store IMPs at 2–8°C at the clinical site or in a patient’s home,” 

Temperature changes to pharmaceutical products, which can occur 
during transit, could render them unusable.
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he continues. “The refrigerator is equipped with a computer 
and a hyper-modern LCD that controls access and tracks 
temperature profiles. Temperature data is transmitted through 
wireless cellular and can also trigger temperature-excursion 
email alerts.”

For keeping costs down, it doesn’t even have to  
be this advanced. Forewarned is forearmed, after all, and 
having a company’s clinical operations team thoroughly  
check out a clinical site’s capability for maintenance of  
proper storage before the qualification visit can make a  
big difference.

“This is done by the clinical site filling out a survey on  
how they will maintain proper IMP storage,” says Krupa.  
“This shows that the company is very serious about enrolling 
sites that can adequately demonstrate their capacity to store 
the IMP under specified conditions. If it’s an existing site, 
check the company’s history of proper temperature storage.”

The criteria can be defined in a standard operating 
procedure, and training at the site on how to properly store 
IMPs and what to do if a temperature excursion is identified 
can be carried out.

Does it make the grade?
Best practice can also be affected by circumstances, and 
supply professionals often need to tailor their monitoring 
systems for different needs. For depot-to-depot shipments,  
for example, Krupa recommends GPS temperature monitoring 

because the amount of drugs being distributed is large and,  
as a result, the risk is significant.

“For direct-to-patient, again, you would want GPS 
temperature monitoring, using a medical-grade refrigerator  
at a patient’s home,” Krupa continues. “For clinical sites, GPS 
would be ideal. However, this may not be practical because  
of the costs.”

But as time progresses, clinical sites will be much  
more adept at maintaining temperature with the right 
chambers and equipment; this is for two simple reasons: 
because the industry and global regulators demand it, and  
the technology will have significantly reduced the chances  
of errors being made.

Krupa concludes by saying, “Technology will be such  
that temperature excursions will be reported in real time  
and all pertinent parties will be alerted to mitigate wastage 
and maximise use. This will be a culture change for a lot  
of sites.”

The industry might not even have to wait for a culture 
change. A few years ago, the EU updated its Good Distribution 
Practice guidelines to include supplementary recommendations 
regarding temperature management for IMPs in transit, and the 
new rules have had an immediate knock-on effect across the 
broader industry. 

With the potential losses that can be incurred through 
inadequate temperature management and monitoring, it’s 
surprising it’s taken so long. 

Get in touch with us: www.airbridgecargo.com

You like improving lives.

eSERVICES anywhere and anytime: track & trace

AirBridgeCargo is your partner with an in-depth 
knowledge of the healthcare and pharmaceutical  
industry. When a cool chain has to span across conti-
nents, you can count on our cargo experts and modern 
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Exact cargo temperature monitoring from  
acceptance to delivery

Sophisticated, cohesive and forward-thinking 
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Pharma Gateway Amsterdam (PGA) and others
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P harmaceutical spending is predicted to rise over the 
next decade, as ageing populations and a greater 
uptake of medical services in newly emerging 

markets combine to create a potential bonanza for groups 
involved in the sector. But at the same time, regulatory 
scrutiny of the industry is increasing, and becoming stricter, 
with expensive new legal requirements like the EU’s MD 
directive looming on the horizon.

Drug companies are therefore searching for reliable 
transportation enterprises, ones who can show that they  
are compliant with new procedures while still keeping costs  
low. Enter Air France KLM Martinair Cargo. A specialist air  
freight company with a fleet of 168 long-haul aircraft and a 
worldwide network of 457 destinations, the company has 
flown over 1.1 million tons of cargo and has a warehouse 
capacity of up to 208,000m². Experienced in transporting 
all types of freight, Air France KLM Martinair Cargo is 
especially keen on expanding its commitment to the 
pharmaceutical sector. 

“Currently, 10% of our revenues come from pharmaceutical 
clients, especially from transporting sensitive pharmaceuticals 
within the cool chain,” says Enrica Calonghi, global head of 
pharmaceutical logistics at Air France KLM Martinair Cargo. 
“That is important to underline, as our customers also 
choose to list their pharmaceuticals as general cargo.I think 
it is important to mention this, because if the rest of the air 
freight sector wants to continue playing an important role in 
medical transport, then they really need to look at freight-
movingprocedures, at the cool-chain itself and at the need 
to avoid excursions during transportation.”

Old hand with a brand-new approach
Before Calonghi was appointed Air France KLM Martinair 
Cargo’s global head of pharmaceutical logistics, she spent 
several years managing the company’s commitments  
in Spain, Portugal, Italy and global role as Key Account.  
If her career has taught her anything, it is that transparency in 
the pharmaceutical logistics chain is of vital importance. She 
is fully cognizant of the responsibilities she has in maintaining 
it throughout the medical supply chain. “A year ago, before I 
started this job, I did some interviews for myself of customers 
in the sector,” explains Calonghi. “Transparency was the most 
common term cited in their descriptions of what they wanted 
from an air transport firm. So, we started designing what our 
road map for the next three years with that in mind.”

It was to this end that Air France KLM Martinair Cargo 
rolled out temperature information to clients during 
transportation. “That has been very well received,” says 
Calonghi. “Additionally, we will role out additional information 
that will help our shippers in the pharmaceutical industry 
select the right airport. Currently, we’re looking at harnessing 
the blockchain and the internet of things (IoT) to enhance 
the transparency of the shipping process. ”This commitment 
is complemented by Air France KLM Martinair Cargo’s 
certification by the International Air Transport Association 
(IATA) as compliant with the standards of its Center of 
Excellence for Independent Validators in Pharmaceutical 
Logistics (CEIV Pharma). A programme setup to address the 
industry’s need for security and efficiency in aviation transport.

A breath of fresh air
Drugs companies are increasingly looking to efficiency savings to control the risks their 
businesses face from rising regulatory burdens and challenges such as biosimilars. World 
Pharmaceutical Frontiers talks with Enrica Calonghi, the global head of pharmaceutical 
logistics at Air France KLM Martinair Cargo, about how the compny is working to 
keep clients’ expenses down by using new techniques and technologies to make their 
freight service more efficient and transparent.

Air France KLM Martinair Cargo is keen to expand its relationship with the 
pharmaceutical industry, which currently accounts for 10% of its revenue.
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In CEIV Pharma, IATA has created the first globally  
consistent and recognised pharmaceutical product handling 
certification. Calonghi’s company was quick to adopt it, as 
an airline and at its two hubs, Amsterdam Airport Schiphol 
and Paris Charles De Gaulle Airport. This means that Air 
France KLM Martinair Cargo is certified for activity on-board 
its flights and at its hubs. 

“IATA plays a big role in maintaining the name and 
feasibility of air transportation,” says Calonghi. “The 
introduction of the CEIV programme offers us standardisation 
and efficiency gains across the sector. That, I believe, is just 
the starting point. It is up to each and every airline to ensure 
that it exceeds those standards, as we have, by making 
continual improvements to their processes and boost 
cooperation between it, ground support companies, freight 
forwarders and shippers.”

To that end, Air France KLM Martinair Cargo is part of a 
CEIV-certified association, ‘Pharma Gateway Amsterdam’, 
together with the operators of Amsterdam Schiphol Airport, 
local airlines, forwarders and ground handling agents. The 
company has also introduced a new digital logistics suite for  
its clients, myCargo. “With this platform, we can provide a 
personalised, secure logistical overview for our customers,” 
explains Calonghi. “Here, they can find all of our schedules, 
booking options, as well as track and trace shipments.”

Practical makes perfect
With myCargo, the goal has always been to deliver the 
information that clients want in the most practical way 
available. “Efficiency for me is partly about making sure  
that the moment you have the data available, you don’t have 
to send an email to find it out, or have a long series of back-
and-forth conversations with people over the phone” says 
Calonghi. “For instance, we piloted and rolled out an option 
within myCargo that allowed our customers to see the price  
of conveying one type of cargo at a certain temperature  
to any destination and directly book if they so choose.  
“We want to make the platform the main point of entry  

for our customers, so they can get the transparency that  
they need and the information that they require.”

And the market is responding. Pharmaceutical clients  
are flocking to Air France KLM Martinair Cargo to move their 
wares. Many of these customers are also willing to spend 
more, so as to absolutely guarantee inimitable quality during 
the transportation process. 

“With an ageing population in Europe and North America,  
and the growing diversity in medicine types, I do think the 
volume of pharmaceutical freight will increase in the near 
future,” says Calonghi. “The most expensive pharmaceuticals 
will be shipped by air, too, especially in niche markets like 
personalised medicines.”

Shipping pharmaceuticals isn’t an easy job if you want  
to do it right, Calonghi admits. “It really requires attention  
and care from a lot of different parties involved in the chain,  
the right level of technologies and proper solutions in place  
so that we all help maintain the cool chain smoothly.” 
Nevertheless, Calonghi is convinced that the company  
has discovered the right formula for an efficient supply  
line for pharmaceutical goods that guarantees quality.  
“We see a lot of other initiatives out there to do that right 
now, but with myCargo, I think we are the best in our class,”  
she concludes. 

 We want to make the platform  
the main point of entry for our 
customers, so they can get the 
transparency that they need and  
the information that they require. 

Further information
Air France KLM Martinair Cargo

www.afklcargo.com

myCargo is a new digital logistics suite that allows
customers to readily plan transport of cargo.



improvement
Room for

Huge investment and attention have been spent on improving and standardising 
the safe shipment of cold chain pharmaceuticals, but to what extent is there 
a danger of all this attention meaning we take logistics surrounding room-
temperature products for granted? Russell Brierley, Lupin’s director 
of clinical supplies, outlines some of the challenges involved in the 
transport of pharmaceuticals at controlled room temperature and 
putting the right steps in place to ensure their safe delivery.

T here have been many conferences and publications 
on cold chain temperature management logistics over 
the past ten years, and for very good reason. In general, 

most cold chain pharmaceuticals are more fragile than room-
temperature pharmaceuticals, so control of their environment 
throughout the supply chain is critical in order to maintain 
product quality and efficacy. In contrast, the handling of room-
temperature pharmaceuticals is less controlled, and indeed, 
many regulations and guides have allowed for flexibility in 
their handling.

I first considered a more rigid approach to room-temperature 
product distribution about 15 years ago, when a study site 
coordinator contacted me to let me know that it gets quite 
cold in northern Minnesota in the winter. They went on 
to suggest the quality of our investigational tablets may be 
compromised, as we were shipping in, what were essentially, 
cardboard boxes. While the product in question was stable
and showed no sign of degradation on rigorous stability 
studies, there was no freeze-thaw data on the product. This 
was the point I started to transition from cardboard boxes, 
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with no temperature-monitoring devices for room-temperature 
products, to the use of passive controlled temperature shippers 
with temperature monitors.

Over the years, I started to take informal polls at various 
clinical supply conferences, and what I saw was a steady 
increase in the number of companies making a similar 
transition to ship all clinical supplies at controlled room 
temperature (CRT). I believe this has now become an industry 
standard. In recent clinical site inspections, I have been asked 
to supply temperature data for any excursion that occurred. 
When one considers the cost and effort needed to execute a 
clinical study, and the potential risk to the trial due to loss of 
investigational product quality, it really makes sense to adopt 
these distribution practices.

The ambiguity of room temperature
USP 659 Packaging and Storage Requirements are very  
precise for frozen (-25 to -10°C) and refrigerated (2–8°C) 
pharmaceuticals, as well as cool conditions (8–15°C), warm 
conditions (30–40°C) and excessive heat (>40°C). However,  
the definition of CRT is a more complex situation. The USP 
definition starts out with a clear range stating CRT is “the 
temperature maintained thermostatically that encompasses  
the usual and customary working environment of 20–25°C.”

However, then the definition goes on to list a variety of  
caveats that create confusion. There are various interpretations 
that have prevented clear delineation of distribution practices  
– even within a single company. “Excursions between 15–30°C  
that are experienced in pharmacies, hospitals, warehouses  
and during shipping are allowed. Provided the mean kinetic 
temperature does not exceed 25°C, transient spikes up to  
40°C are permitted as long as they do not exceed 24 hours.  
Spikes above 40°C may be permitted only if the manufacturer  
so instructs.” 

USP 659 also allows wide flexibility on how drugs should  
be labelled as long as the mean kinetic temperature is 
maintained between 20–25°C. Indeed, a large variation  
can be seen in the industry if one were to compare  
room-temperature ommercial pharmaceutical labels. The  
most common label wording being “20–25°C; excursions 
permitted to 15–30°C – see USP CRT”, which clearly articulated 
the USP definition. 

However, other room-temperature label wording varies 
considerably from this language, sometimes citing a single 
temperature (for example, 25°C) or below a single temperature  
(for example, <25°C) or a variety of different temperature ranges 
going as wide as 2–30°C. Some companies have chosen not to 
refer to USP CRT in their labelling. This makes it difficult when 

transporting comparator products for use in a clinical study 
since allowable excursions defined in the USP may not be usable. 

In a stimuli article that appeared in the November/December 
2013 issue of USP Pharmacopeia Forum, a proposal was made to 
expand the range of CRT from 20–25°C to a considerably wider 
range of 2–30°C when appropriate for specific products. In 
response to public comment generated by the article, the USP 
formed an expert panel under the auspices of the Packaging 
Storage & Distribution Expert Committee. The committee aimed 
at making recommendations for changes to chapter 659 with 
particular attention given to the definition of CRT.

USP 1079 Good Storage and Distribution Practices for Drug 
Products does offer more clarity as to how one might better 
define their distribution practices for CRT products. “The 
container used for transporting the drug product should be 
qualified on the basis of the labelled conditions of the product 
as well as anticipated environmental conditions.” 

In terms of temperature monitoring, USP 1079 later  
goes on to state, “Drug product transport systems should  
be continuously monitored by calibrated monitoring systems  
– continuous verification – 
or shipping systems should 
be qualified and based on 
historical data relative to 
the process.” However, it 
then goes on to offer a 
similar level of caveats 
found in USP 659, stating,  
“It may be acceptable use  
of product stability data  
and supply-chain risk 
assessment to justify 
shipping without either 
continuous monitoring  
or qualification of the 
shipping system.”

Some of the ambiguity 
from the USP guidelines can 
be better clarified when one 
considers the EU Guidelines 
on Good Distribution 
Practice of Medicinal 
Products for Human Use. It 
states, “The required storage 
conditions for medicinal 
products should be 
maintained during 
transportation within the 
defined limits as described 
by the manufacturers or on 
the outer packaging. If  
a deviation, such as a 
temperature excursion  
or product damage  
has occurred during 
transportation, this  
should be reported to the 
distributor and recipient of 

 The handling of room-temperature 
pharmaceuticals is less controlled 
than cold chain, and indeed, many 
regulations and guides have allowed 
for flexibility in their handling. 
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the affected medicinal products. A procedure should also 
be in place for investigating and handling temperature 
excursions.” The WHO Good Distribution Practices for 
Pharmaceutical Products also provides a more defined set 
of distribution practices.

All investigational products, as well as commercial 
products being used in a clinical study, should be shipped 
in temperature-controlled shippers with temperature monitors. 
This will greatly reduce the time and expense of managing 
temperature excursions, prevent loss of products due to 
excursions and prevent a critical finding during an inspection 
because the drug was not adequately controlled throughout its 
supply chain.

Putting systems in place
Companies should consider creating a temperature excursion profile 
with their quality group that predefines several levels of excursion:

 ■ Level 1: No temperature excursion, the drug is maintained
at its labelled storage condition.

 ■ Level 2: The acceptable temperature excursions that
do not need any follow-up investigation.

 ■ Level 3: The temperature excursions that might
consider some quality input or investigation.

 ■ Level 4: The temperature excursions where products
should be rejected.

Having this temperature excursion profile determined prior 
to the start of studies will allow timely dispensation of any 
shipments that have temperature excursions.

For room-temperature products, consider setting these excursion 
levels based on stability data for your product and the conditions 
outlined in USP 659. For example, first-level shipping conditions 
would be set to either 20–25 or 15–25°C, depending on how your 
company defines CRT. Any shipments within this first level would 
be within labelled storage conditions.

A second-level alarm would be set to 8–15 or 20–30°C. 
A predetermined acceptable time for these excursions might 
be defined, perhaps three to five days. 

A third-level alarm would be set to 2–8 and 30–40°C, 
and one might consider a predetermined time of less than 
24 hours or choose to investigate these as each excursion 
occurs. When time levels are exceeded in either the second 
or third alarm levels, these would either be investigated on 
a case-by-case basis or chosen to reject the shipment once 
the time is exceeded. The same is applied to the last alarm 
level, which is set to any time where the temperature is less 
than two or greater than 40°C.

In all alarm situations, these excursions and their 
dispositions should be documented and temperature data 
retained in case it is needed for inspections. One may consider 
storing all temperature data, whether good or bad. 

Finally, when possible, try and automate the excursion 
management process. If an interactive response technology 
is being used, consider using this system to automate some 
of the decision-making, and integrating it with the temperature 
monitor to facilitate the downloading and storage of the 
temperature data. When the interactive response technology 
system is archived at the end of the study, be sure to capture 
this data so it is available for any inspections. 

 Consider creating a temperature 
excursion profile with your quality 
group that predefines several levels 
of excursion. 
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T he pharmaceutical industry is a fast-growing business  
in the global market. While it continues to expand –  
and Turkish Cargo tries to increase its market share  

– the industry’s first priority is the concerns of manufacturers  
and their focus on the importance of human health.

The air cargo carrier has made highly promising investments 
that aim to improve pharmaceutical cargo transport services. With 
a new standard operating procedure for pharmaceuticals, Turkish 
Cargo boasts a 3,000m² special cargo storage area that has 42 
separate special cargo rooms, which reach a high quality of 
standards, including temperature-controlled storage units that  
are designated for drug, vaccine and healthcare cargo. All of the 
Istanbul-based warehouse’s temperature-controlled storage units 
are monitored for temperature and humidity levels using an online 
tracking system.

Industry recognition
In August 2016, the International Air Transport Association  
(IATA) awarded Turkish Cargo with a Center of Excellence for 
Independent Validators in Pharmaceutical Logistics certificate for 
its Istanbul hub. The company successfully met the requirements 
of EU and WHO good distribution practice guides, as well as 
IATA’s Perishable Cargo and Temperature Control Regulations, 
displaying excellence in air cargo transportation and cargo-
handling services. 

Moreover, Turkish Cargo continues to prove its service quality to 
customers. The company has received Envirotainer’s Qualified 
Enviromental Suppliers (QEP) accreditation for five stations and 
Istanbul Atatürk Airport, which is its main hub. Turkish Cargo now 
has the credibility to manage Envirotainer’s containers and cold 
chain cargo for stations in Frankfurt, Tel Aviv, Seoul, Mumbai and 
Hyderabad. With these six accredited stations, Turkish Cargo will 
be able to increase its current business potential and secure high 
operational quality for all pharmaceutical cargo.

Envirotainer’s QEP accreditation is proof of the brand’s 
reliability in the temperature-controlled freight industry, and  
is the result of hard work and dedication to the company’s 
customers. Turkish Cargo is naturally proud to receive this 
acknowledgement and is determined to keep performing  
at an industry-leading standard.

Providing a unique service to global clientele
With 30 years’ experience in temperature-sensitive cargo 
transportation, Turkish Cargo has set itself apart from the 
group’s competitors. Its high quality of service enables client’s 
to benefit from proactive communication, prioritising cargo 
admission through multiple gates, easier and faster online 
booking availability, high loading and unloading priority, a 
temperature-controlled trucking service for offline destinations, 
active and passive dollies, thermal blankets, temperature and 
humidity tracking with smart sensors, specific cool storage  
and reporting, a safe and secure locking system, and automatic 
alert system. Turkish Cargo ensures that integrated cold supply 
chain solutions will be provided to its valuable pharma and 
perishable-cargo customers worldwide. 

Its new facility at Istanbul New Airport – which will be  
the third airport to open in Turkey during the last quarter of 2018 
– has been designed as a constant-climate cargo facility that will 
meet the needs and requirements of the industry. 

 Envirotainer’s QEP accreditation 
is proof of the brand’s reliability in 
the temperature-controlled freight 
industry, and is the result of hard 
work and dedication. 

Cargo services that 
revolve around the client
Turkish Cargo specialises in transporting international cargo to more than 307 
destinations across 122 countries. The Turkish Airlines’ division also has 85 locations  
that are dedicated to freighters, plus truck services that reach over 2,000 remote 
areas, which are not yet covered by flights. The company divulges on its customer-
centric approach, growing business opportunities and why it is the perfect choice for 
transporting temperature-controlled pharmaceutical cargo.

Turkish Cargo’s extensive experience  
has shaped its strong service.

Further information
Turkish Cargo

www.turkishcargo.com.tr
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• Understand product use in treatment regimen
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• Improve product adherence
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• Get patient insights

Commercial Excellence

• Track development of sales volumes and 
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• Understand share of new vs. existing 
patients/ consumers
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• Allocate resources to manage launches 
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RoI Analysis7

• Quantify magnitude of non-availability at 
pharmacy level

• Understand consequences if product is not 
available at point of sales

• Explore PHOENIX Supply Chain Optimisation

• Understand stock levels across regions
• Synchronise wholesale and retail stock levels
• Ensure product availability and optimise 

employed capital

On-shelf Availability8

Stock Optimisation9
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W ith 36,000 employees supporting an unparalleled 
coverage of 27 European countries – plus more 
than 150 warehouses in wholesale and healthcare 

logistics – PHOENIX group is an integrated healthcare 
provider that offers business activities in wholesale, retail  
and pharma services. The aforesaid services include 
everything from healthcare logistics and patient services  
to business intelligence.

PHOENIX All-in-One, the service brand of PHOENIX 
group, provides services for pharmaceutical companies 
along the entire value chain, from production to point of 
sale, helping generate more revenue. These include ready-
to-use and tailor-made sales and marketing support, insight 
on pharmacists, doctor and patient behaviour – creating 
improved patient adherence and better decision-making – 
as well as customised speciality solutions, such as 
procurement consultancy.

Patient-centric activities
With the European Commercial Partnerships programme,  
the company offers sales growth on European, regional  
and local level through proven business services.

To be able to reach these goals, PHOENIX group has  
built up the biggest pharmacy network in Europe – more  
than 2,500 of its own and around 13,500 independent 
cooperation pharmacies within PHOENIX Pharmacy 
Partnership and partner projects. The PHOENIX Pharmacy 
Partnership was established in September 2016 to reconcile 
its 12 existing pharmacy cooperation programs. Even before  
the official launch, the network can look back on long-
standing experience and country-specific knowledge. 

By now, more than 10,500 pharmacies grouped in 13 brands  
in 16 countries across Europe benefit from the direct access  
to various marketing and sales services that PHOENIX 
Pharmacy Partnership offers to pharmacy members. 

Across Europe, the network is supporting pharmacy 
members in B2C communication with various marketing tools 
and sales support. Pharmacies can be more efficient, offer 
more time to their patients and focus on sales increase. With 
PHOENIX Pharmacy Partnership and PHOENIX All-in-One, 
the key players in the pharmaceutical value chain are moving 

closely together to benefit from patients across Europe  
with awareness campaigns and adherence programmes.  
For industry partners, the network is a great opportunity  
to reach out to pharmacists and patients all over Europe. 

The right platform
In order to provide a communication platform for the key 
players in the pharmaceutical value chain and to meet  
and exchange ideas, PHOENIX group organised the first 
PHOENIX Pharmacy Partnership European Conference  
in autumn 2017 in Berlin, Germany. With more than 300 
pharmacists, industry partners and PHOENIX group 
representatives from all over Europe, it was the perfect 
platform to discuss the importance of digital healthcare  
in the future development of pharmacies and to learn  
about the challenges pharmacies are facing today and 
ascertain exactly how PHOENIX can offer support to 
overcome these. 

More than a wholesaler
PHOENIX group has proved to be much more than a market-leading European 
pharmaceutical wholesaler. World Pharmaceutical Frontiers hears of where the 
company is at and the aim for further potential growth. 

More than 300 pharmacists and top managers attended the inaugural 
PHOENIX Pharmacy Partnerships European Conference.

Further information
PHOENIX group

www.phoenix-all-in-one.eu

 For industry partners, the 
network is a great opportunity  
to reach out to pharmacists  
and patients all over Europe. 
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I n 2013, Brussels Airport discovered an opportunity. 
The hub, which handles over half a million tons of 
freight each year, sits at the heart of one of the largest 

centres of pharmaceutical manufacturing and expertise in 
the world. “There was already quite a lot of specialisation 
from logistical companies in this market niche,” explains 
Nathan de Valck, the airport’s cargo and product 
development manager. “What Brussels Airport did  
five years ago was to take this to the next level.” 

By closely consulting all stakeholders in the 
pharmaceutical transportation process, from the 
pharmaceutical companies, airport managers and cargo  
handlers, the hub radically streamlined on-site pharma 
logistics. “Those steps were instrumental in aligning  
and standardising the supply chains running through  
the airport, and eliminated a great many temperature 
deviations at various handover points,” explains De Valck. 

This move was complemented by the hub’s acquisition 
of CEIV pharma community certification, which served to 
strengthen its reputation as one of the region’s pre-eminent 
cold chain centres. “Today, we have 25 local operators that 
have this certification,” says Valck. “Our cargo community 
counts the largest number of CEIV-certified specialists.”

First class investment
Brussels Airport’s investment in its new airside  
pharma transporter has also helped to boost supply  
chain efficiencies. “One weak link remains in the  
handling process, not just here but at every hub: the 
transfer of medicines between the warehouse and the 
aircraft,” De Valck explains. “In summer and winter, 
external temperatures can sometimes prove too volatile  
for shipments. So we decided, in collaboration with 
pharmaceutical shippers, to come up with a solution.”

Realising that there were no off-the-shelf pharma dollies 
available suited to the task at hand, Brussels Airport and  
a group of shipping companies collaborated in the design  
of a new prototype. 

What resulted delivered the same results as its market 
equivalent, at half the cost. “We started with a pilot 
project of four pharma dollies,” says De Valck. “We’re now 
upgrading this to nine. We just received the five additional 
units and, well, there’s a lot of interest from the airlines in 
using these airside dollies. Next year, we expect to invest 
in additional units.”

The hub is also a leading participant in Pharma.Aero,  
a cross-industry effort to improve the traceability of 
pharmaceuticals in transit. “The project brings together 
airports, communities and pharmaceutical shippers to  
share best practices and build up expertise in pharma 
lanes,” explains De Valck, referring to the air routes  
by which most medical cargo is transported. This is 
complemented by the airport’s creation of the BRUcloud,  
a software platform that facilitates the sharing of data  
on the movement of cargo in and out of Brussels Airport. 

Taking the initiative
“Another Brussels Airpot initiative digitises the  
different data flows at the airport between stakeholders  
in the transportation process,” explains Valck. BRUcloud  
is unique in that it’s one of the first practical attempts  
to develop and implement a data sharing platform  
between relevant stakeholders in pharma logistics.  
Additionally, Pharma.Aero intends to invest further  
in a new IT application over the next five months and,  
in collaboration with pharmaceutical manufacturers,   
track the temperature conditions and location of  
pharma shipments across three new lanes. 

It’s yet another example of the leadership Brussels 
Airport has shown in pharmaceutical logistics. “The 
different operators, handling and forwarding agents  
have been investing heavily over the past few years,  
and continue to do so, in the construction of dedicated  
cool rooms for pharmaceutical shipments,” explains  
De Valck. “Pharmaceutical shippers often divert their 
shipments towards Brussels just because of the high  
level of dedicated infrastructure and the professionalism  
of the handling services present.” 

Prepare for take-off 
For an airport operator to maintain a reputation among pharmaceutical shippers for 
reliability is not easy. Brussels Airport, however, seems to have discovered the secret. 
World Pharmaceutical Frontiers talks to the hub’s cargo and product development 
manager, Nathan de Valck, about how its continual investment in new equipment and 
software infrastructure has transformed it into one of the world’s premier handover points 
for pharmaceutical goods. 

Further information
Brussels Airport

www.brusselsairport.be

 The project digitises the  
different data flows at the airport 
between stakeholders in the 
transportation process. 
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Medicine for

the
The primary job of packaging is to ensure the safety of pharmaceutical products, but the wrong 
choice of material can be detrimental to a company’s sustainability goals – especially if it ends up 
in landfi ll or the oceans. Paul King explores the trade-offs involved in designing packaging and asks 
what a truly sustainable package looks like in 2018. 

W hile the medicines produced by drug manufacturers 
help prevent disease and save lives, there is growing 
recognition that they can also have a negative 

impact on the environment. As the world becomes progressively 
more concerned about waste and the amount of plastic in our 
oceans, efforts to improve sustainability are taking on increased 
significance in the pharmaceutical industry.

Arguably the biggest challenge the industry faces is stopping 
toxic medicines entering the environment during production, 
consumption or disposal. According to a landmark 2016 literature 
review in Environmental Toxicology and Chemistry, 631 different 
pharmaceutical substances have been detected in the environments 
of 71 countries, covering every continent.

Another central, if slightly overlooked, concern is ensuring 
the sustainability of the packaging materials being used. 
All drugs require some form of packaging to protect them 
from damage – from primary packaging in direct contact 
with the product to secondary packaging that holds and 
markets the product, and tertiary packaging for bulk handling 
and shipping. 

While the materials used in these three layers can vary, 
the most common pharmaceutical packaging product remains 
plastic, which is lightweight and durable but not easily 
recyclable. The material is often used once, before being sent 
to a landfill, or dumped into our oceans, where by 2050 the UN 
says there will be more plastic than fish unless action is taken. 
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Packaging is key in maintaining the integrity of pharmaceutical products.

“While there remains a degree of scepticism regarding the detail, 
nature and geographical source of global plastic waste, there is 
clearly no time to be lost in addressing the bigger issue,” says Jon 
Lant, head of new product development and innovation at Origin. 
“There are aspects to the plastics crisis within our control and 
opportunities to demonstrate our commitment as an industry to 
pioneer in the realisation of a safer, sustainable environment.”

Sustainability is serious business
How seriously pharmaceutical companies take this issue is  
hard to gauge. A recent study on sustainable packaging from  
the software company Empauer in partnership with Adduco 
Communications, found that while 90% of respondents from  
the pharmaceutical sector reported their management was  
“well attuned” to sustainability issues, many believe they can  
do more to help.

“The pharmaceutical sector as an industry indicated their goals 
were higher than what they are actually achieving at a company 
level,” Empauer’s Victor Barichello said upon the release. “As 
such, there was an acknowledgement that they still have a way 
to go to meet goals.” 

Of course, designing sustainable packaging products in  
the pharmaceutical industry is not easy. Alongside protecting  
the environment, designers must consider issues such as  
cost, manufacturing capabilities, product safety, serialisation 
regulations, customer compliance and product marketing.

“Packaging plays a critical role in maintaining the quality, 
safety and integrity of our products throughout the value  
chain,” said a spokesperson from Johnson & Johnson, the US 
multinational medical devices, pharmaceutical and consumer 
packaged goods manufacturing company.

“It also delivers important information to patients and consumers 
about product composition and guidance for proper use,” the 
spokesperson continued. “Packaging regulations and requirements 
vary in different markets where we operate. Our sustainable 
packaging strategy requires that, at a minimum, all product 
packaging must comply with local packaging regulations.  
In addition, we continuously explore opportunities to reduce 
environmental impacts of our packaging.”

Balancing these different design considerations together may 
involve trade-offs. Some analysts say fear of damaging products 
and breaking stringent regulations, for example, are likely to  
have hampered the development and uptake of new, sustainable 
packaging materials.

“In an industry that requires the most exacting health and 
safety standards, other design priorities, such as tamper evidence, 
child resistance or shelf life will always take precedence,”  
Jon Wear, sales director at Johnsen & Jorgensen, a UK-based 
packaging supplier said. “The nature of pharmaceutical products 
means that the majority of the containers used are disposable  
and only suitable for one use. In addition, the bureaucracy that 
inhibits even simple changes to pharmaceutical packaging is also 
a major issue; any licensed drug or medicine that undergoes a 
change to its packaging container, closure or labelling must be 
reregistered. This is often an expense and inconvenience that few 
manufacturers are prepared to bear.”

In a recent article for Packaging Digest, Tom Egan, from  
the Association for Packaging and Processing Technologies,  
offers the example of a pain relief product travelling through a 
pharmaceutical supply chain. If at any stage the package fails  
to protect the product against the elements – be it light, air or 
temperature – the drug may become ineffective. The same stands, 
he adds, for packaging materials that fail to protect products or 
pharmaceutical industry workers against contaminants. 

“Lightweighting blister pack materials, for example, may  
leave healthcare workers handling a product vulnerable to 
contamination,” said Egan. “Such was the case with dutasteride, 
which contaminated the inside and outside of Avolve capsule 
blister packs, and cyclophosphamide (CP), an antitumour drug 
with dangerous contaminants. Therefore, manufacturers must 
look to other areas where savings are possible.”

Like Wear, Egan says the primary concern for any 
pharmaceutical company or packaging supplier will always be 
protecting the integrity of the drug and ultimately the end user  
– even if it is at the expense of sustainability.

“In a sustainability strategy, it is important to remember that 
any packaging that falls short of serving its purpose is never 
sustainable – no matter the material reduction, recyclability or 
use of recycled materials,” he said.

A change is coming
Despite these challenges, many leading pharmaceutical  
companies have announced major changes to their packaging  
lines as part of wider sustainability strategies. A spokesperson  
at Johnson & Johnson said its approach to sustainable packaging 
currently involves five key pillars: “Reducing material use by 
decreasing packaging size, weight or thickness; using packaging 
materials with more recycled content; designing for recyclability 
by selecting materials that are already widely recycled in  
the given market; purchasing responsibly sourced packaging 
materials; and influencing recycling rates by raising consumer 
and customer awareness.

“To further develop and scale up sustainable packaging best 
practices, we made a public commitment to increase the recyclability 
of packaging in five key markets in the consumer segment as part of 
our Health for Humanity 2020 goals. We are also promoting scalable 
programmes that help people generate value from waste, like Project 
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Phoenix, a programme to help recycling cooperatives in Brazil improve 
their operational processes, develop a stronger social infrastructure, 
and create a sustainable market for their materials.”

In 2008, US healthcare company Abbot Laboratories notably 
developed a new packaging guideline to help its purchasing staff 
make more sustainable choices. In 2009, the company then launched 
more than 40 sustainable packaging initiatives across its nutrition, 
pharmaceutical and medical product businesses. The result has been 
significant, and according to the company’s 2017 Global Sustainability 
Report, it has eliminated a staggering 33.7 million pounds of 
packaging in the past seven years.

Of course, much of the innovation is coming from the packaging 
suppliers themselves. One standout innovation of the past few years, 
for example, is the Ecoslide-RX from Keystone Folding Box Company 
and Legacy Pharmaceutical Packaging. The pack, which can now be 
found in Walmart pharmacies, is made from 100% recycled material, 
and uses unbleached paperboard and a clay-coated surface to store 
blister packaging with reduced foil and film. 

“It is the most economical and environmentally friendly compliance 
packaging available today,” said marketing director Ward Smith at the 
product’s original launch.

A number of new sustainable packaging materials that can  
be more easily reused or recycled are also now available. They include 
post-consumer regrind, a recycled plastic, biodegradable products  
– like recycled paper, paperboard and corn starch – and bio-based 
polyethene terephthalate (PET) made from ethylene derived from 
sugarcane. The latter material is easily recyclable and its production 
uses carbon dioxide and releases oxygen, meaning it has a negative 
carbon footprint.

“Some of the latest applications for alternative forms of plastic 
include pioneering technology converting PET waste back into virgin-
grade material for use,” says Lant. “It works by taking non-recycled 
PET waste, such as coloured bottles, and breaking it down to base 
molecule level, while separating the colour and other contaminants. 
The molecules are converted back into PET, which is equal to virgin-

grade quality. The technology has successfully passed its pilot stage 
and is now moving towards testing at an industrial scale.”

Use only what you need
Like Abbot Laboratories, many companies have tried to reduce  
the overall amount of packaging they use as a way to boost their 
sustainability credentials. This can be done through packaging  
designs that weigh less or require less space, or through smarter  
design and manufacturing processes. 3D printers, for example “are 
cutting back on waste during the research and development stages  
of pack development, as it slowly adds material to an item until it  
is complete,” says Lant. “Most other manufacturing methods are 
subtractive, but with additive manufacturing you are building objects 
from the bottom up and only using the material you need.

“Rheological, thermal and mechanical mould design, with the help  
of a wide variety of software solutions, is part of the answer to reducing 
waste in the design and processing stages,” Lant adds. “Computer-
aided design and computer-aided manufacturing also allows close 
tolerances during the mould-making stage, further enhancing accuracy.”

Of course, sustainability in the pharmaceutical industry requires  
a wider effort, of which packaging is just one component. In the US, 
pharmaceutical companies currently spend roughly $1 billion per year 
powering their manufacturing facilities. With companies required to 
cater for an increasingly diverse range of pharmaceutical products, 
reducing energy consumption is not getting easier. In such a heavily 
regulated, cost-conscious environment, analysts say sharing insights 
and collaborating on sustainability initiatives will be crucial in the years 
to come.

“Operating amid a strict regulatory environment that governs  
patient safety and product effectiveness, these companies must  
often look beyond the more traditional paths to achieving strides in 
environmental responsibility,” Egan said in his August article. “Through 
collaboration, innovation and thoroughly evaluating existing operations 
and practices, life sciences companies can implement sustainable 
initiatives with impact.” 

Although it is only one part of the problem, much could be done to improve the sustainability of pharmaceutical packaging.
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A t the beginning of a clinical trial, the stability  
and durability of investigational medicinal 
products (IMPs) is very short. Nevertheless,  

to start clinical trials at an early stage, stability tests are 
conducted in labs at the same time. As soon as new IMP 
shelf life arises from this, labelling has to be replaced. 
“Usually, relabelling is triggered by a change in expiry 
dates,” explains Nurdan Citamak, director of business 
development and sales for North America. Other than  
from the time that relabelling takes and the extra costs 
involved, compliance still has to be maintained. Technical 
infrastructure, a GMP manufacturing authorisation and 
well-trained staff are vital for the process to be faultless.

The Faubel-Med Label consists of a booklet label, an 
integrated RFID tag and a battery-less, segmented epaper 
display by E Ink. The RFID tag is controlled by special software 
that can be integrated into the existing IT infrastructure. 

Mutual communication
An RFID tag consists of a transponder – a microchip with 
an antenna or coil, an analogue circuit for receiving and 
transmitting, as well as a digital circuit and a permanent 
memory. The transponder of the Med Label is passive, 
possessing no battery or power supply of its own. That  
is why it has to be located within the reception range of  

a reader for mutual communication to be triggered through 
electromagnetic waves. “The frequency we’ve chosen for 
our Med Labels is a HF. It covers a range of up to 1.5m.

This frequency range is best for clinical trials with 
sensitive data as it prevents cyber espionage.” explains 
Citamak. Changes in data can only be shown if the smart 
label carries an epaper display instead of a conventional  
printed label. “Our Med Label features a bistable display 
from E Ink. These displays are thin, flexible, energy- 
efficient and easy to read,” says Citamak. 

Displays are said to be bistable when they are based  
on electrophoresis. The transponder is supplied with  
low voltage and the pigments aligned inside the display 
through the electromagnetic field of the reader. “Low 
power consumption and flexibility are the reasons  
why we opted for E Ink displays for our application.  
Med Labels can be applied to primary packaging – 

Safe handling
Nurdan Citamak, Faubel Pharma Services’ director of business development and 
sales for North America, explains why expiry updates are made easier by labels with 
epaper display.

The two vials are updated inside the sealed kit at  
the same time as the Med Label is affixed to the kit. 

 It is possible to update the 
expiry dates and the counters 
indicating the number of updates 
already performed economically. 
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cartons, bottles or cans. This way, it is possible to update 
the expiry dates and the counters indicating the number 
of updates already performed economically,” Citamak adds.

Custom formats
Beside the passive, high-frequency RFID tag and a likewise 
battery-less, epaper display, there is a third component in 
the Med Label – the booklet label. It enables multilingual 
labelling in IMPs. As highlighted by Citamak, 
“The booklet labels we use for our Med Labels comply 
with all EU binding guidelines, the EU GMP guidelines 
and the US Food and Drugs Administration (CFDA).
”In addition, booklet labels can be adapted to IMP primary 
packaging and to subsequent applications in terms of 
material, structure and format. For example, detachable, 
self-adhesive parts of booklet labels can be stuck into 
patients’ records and therefore replace handwritten 
entries. Labels are wrapped around the middle part of 
vials, pens or syringes while booklet labels with RFID 
tags and paper displays stick out from containers. 

With regard to legal compliance, there are no 
requirements specifying that labels may not incorporate 
RFID technology. On the contrary, FDA recommends 
the use of RFID technology to secure the traceability 
of labeled IMPs inside the supply chain and to optimise 
inventory management. 

“These benefits are the basis for security and 
transparency. In addition, Faubel-Med Labels fully 
comply with Annex XIII and can also meet Annex VI 
requirements by allowing expiry dates and counters 
to be updated through secondary packaging. 

Further information
Faubel Pharma Services 

www.faubel.de

faubel.de

EFFICIENCY MATTERS

Thanks to our knowledge, we optimize processes by developing products and  

services that meet the needs of our customers and support patient compliance.

in labeling
Excellence

IMPROVES PATIENT COMPLIANCE Variety of possibilities 

› THUMB INDEX
› EASY PEEL-OFF OPENING
› QR-CODE
› READABLE FONT SIZE

FDA recommends the use 
of RFID technology, which is 
present within the Med Label.
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Keep
track and trace

on
With regulatory requirements evolving fast, much of the discussion around track and trace revolves 
around meeting compliance deadlines. However, there is a strong business case for track and trace 
too. Dr Jyrki Syvaeri of Boehringer Ingelheim, Robert Jan van der Horst of DSM Sinochem 
Pharmaceuticals and Tania Snioch of GS1 speak to Emily Gibbs about how traceability projects can 
intersect with a pharma company’s business goals and deliver value across the entire supply chain.

M ore often than not, track and trace is discussed in 
terms of compliance. With regulations in place – or 
coming into force – across large parts of the world, 

the majority of the world’s prescription medicines are now 
protected by traceability legislation. 

In the US, the applicable law is the Drug Supply Chain Security 
Act (DSCSA), which was introduced in 2013 and is being applied 
in the years up to 2023. We have already passed through the first 

phase of implementation: since 2015, manufacturers,  
wholesalers and repackagers have needed to provide  
lot-level serialisation.  

Currently, we are in the second phase, in which serialisation 
must be provided at a unit level. The original deadline for 
manufacturers was November 2017, but this was subsequently 
extended. In the third phase, which ends in 2023, every bottle  
or package will need to be traceable back to its manufacturer. 

In Europe, the Falsified Medicines Directive (passed in 2011) 
includes similar requirements. As of February 2019, all 

prescription medicines in the EU will need to be serialised  

on an individual product basis. In practice, this means  

featuring a globally standardised unique identifier, with  

batch number, expiry date and a random serial number  

issued by the manufacturer, in a two-dimensional barcode.  

The globally harmonised approach of employing GS1  
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standards are used by suppliers trading their products in 

the EU member states for which the FMD will take effect.

All the difference in the world
Many other countries have their own traceability requirements, 

which are beyond the scope of this article to cover in depth. 

Ultimately, though, all are working to the same end – to eliminate 

the problem of drug counterfeiting and ensure product integrity 

throughout the supply chain, ideally following a globally 

harmonised approach to identification and barcoding. 

Some manufacturers may still require time to adopt track 

and trace solutions and reach full benefit, but a 2012 McKinsey 

report stated a pharma manufacturer with $4 billion in annual 

revenues could realise significant cost advantages from adopting 

track and trace. These could include $90 million a year from 

inventory cuts, up to $12 million per year from reducing the costs 

of recalls, and $25–35 million per year from reducing the financial 

impacts of counterfeiting. 

While manufacturers, along with their supply chain partners, 

know they need to comply, the issue is often framed in terms of 
meeting deadlines and avoiding penalties. What is less frequently 
discussed is the business case for traceability. As Tania Snioch, 

director of healthcare at GS1 explains, the business benefits 
from implementing traceability can be wide-ranging. 

“Many organisations are leveraging their traceability 
implementations to drive internal efficiencies and streamline 
processes with their trading partners. This is very exciting 
to see,” she says. “Some examples of where traceability can 
deliver benefits beyond regulation are facilitated by the visibility 
provided by uniquely identifying the items moving through your 
business. Benefits include helping to reduce exposure to risk, 
manage and reduce costs, as well as increase accuracy.” 

For instance, traceability can help with product quality 
and safety management to identify expired products and 
assist in inventory management. This in turn will speed up 
recalls and withdrawals, making the process more targeted, 
accurate and efficient. 

Snioch adds that traceability can benefit all parts of the 
supply chain, from the manufacturer right the way to the 
specific patient. 

“Ultimately, traceability in healthcare is about making sure 
that the correct, and authentic, product is at the correct location 
for the patient when they need it,” she says. “Traceability is 
achieved by using unique identification of the items being 
tracked and traced, plus the location they are going to.”

For the most part, these identifiers are encoded in barcodes, 
to ensure information is captured accurately. This data capture 
activity is coupled with information sharing – product master 
data, transactional data and event data.  

“Put together, the result is the opportunity to leverage 
visibility for every stakeholder about what is moving where 
within their business and between themselves and their 
trading partners,” Snioch says. “The extent to which traceability 
delivers value to all supply chain actors depends on their vision 
for what this information could provide to their business.”

 A foundation of traceability is being 

able to communicate clearly and 

concisely with your trading partners 

and other necessary stakeholders 

about the items being tracked 
and traced.  
– Tania Snioch

Track and trace is a commonly employed process in the industry as it 
benefi ts every aspect of the supply chain, from manufacturer to patient. 
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Dr Jyrki Syvaeri, head of global process management 
operations at Boehringer Ingelheim, agrees that, if value is to  
be delivered, everyone in the supply chain needs to share the 
same aims. 

“To deliver value across the entire supply chain, full track  
and trace needs to be established, and transparency of the 
transactions need to be guaranteed,” he says. “As long as some 
participants of the supply chain are not able or willing to share 
data it will be hard to gain value from any traceability project.”

For the time being, he says the lack of data sharing poses an 
impediment – at Boehringer Ingelheim, track and trace is mostly 
a matter of compliance and patient safety, and has little to do 
with meeting business goals. 

“At the moment, we do not receive back any business-relevant 
data from markets such as Turkey, South Korea or Argentina, 
where full track and trace is in place,” he says. “In the EU, we 
have serialisation only, so we are not able to track our products 
in the markets and we are not granted access to point of sales 
data. This means we are not privy as to where our products are 
being sold.” Ultimately, he feels that all partners in the supply 
chain, including wholesalers and pharmacists, need to be 
involved and willing to share information. 

“As long as there is ‘serialisation only’ in place, traceability  
is nearly impossible to achieve,” he says. “We might, if available, 
embark in pilots to have a more in-depth look into this topic  
in the future.”

He adds that analytics tools can be helpful in this process,  
as there will be an enormous amount of data to be interpreted.  
If conclusions are drawn correctly, it will lead to having the 
products in the right place in the right quantities at all times. 
This will mean stock-outs and product destructions can be 
avoided, delivering the value anticipated. 

This year’s model
Robert Jan van der Horst, CIO of DSM Sinochem
Pharmaceuticals, believes that serialisation taken alone  
could perhaps benefit some companies more than others. 

“If the processes of serialisation and supply chain management 
are fully integrated, serialisation data as such would not provide 
significant new insight in the company’s total data set,” he says. 
“For companies not integrated, they will be able to profit from  
a data set that was not earlier available.”

DSM Sinochem Pharmaceuticals is structured slightly 
unusually, insofar as both the marketing and final packaging of 
its products are the responsibility of its partners. The company 
itself acts a middleman, providing active pharmaceutical 
ingredients and finished dosage formations. 

 To deliver value across the entire 

supply chain, full track and trace 

needs to be established, and 

transparency of the transactions  

need to be guaranteed.   
– Dr Jyrki Syvaeri

Within this business model, one of the main values of 
serialisation is as a form of data exchange and integration. 

“It offers details exchanged from system to system that  
already possess rich data, and we fully incorporate the logistic 
data provided by serialisation with our own real time logistic 
processes,” he says. “This enables a number of efficiencies  
that we would never be able to realise without serialisation.”

He adds that since serialisation is not yet fully live – (legally  
all EU companies have until February 2019 – it is too early to say 
whether it can be used for future marketing purposes as well.

Broadly, though, he thinks that success in this domain comes 
down to how you approach the projects – a company needs to 
think about integrating its business processes, as well as 
promoting efficiency. 

“This can only be realised if you begin well in advance, giving 
yourself sufficient time to view and position the project from an 
overarching strategic perspective,” he says. “Ultimately, the IT 
landscape of the company – either harmonised or scattered –  
will set the tone. Different types of IT tools need to be applied  
for different landscapes. The more your own house is in order,  
the better the strategic fit can be more quickly and easily 
realised with traceability projects.”

It is worth mentioning that companies such as DSM  
Sinochem Pharmaceuticals only have access to their own 
customer data, and cannot see what is happening across the  
rest of the pharmaceutical supply chain. Such overall data can 
only be purchased via a service provider, which delivers subsets 
of data for a fee.

Building the foundations
Snioch thinks there a few things pharma companies can do to 
ensure their traceability projects are set up most strategically. 
First, she thinks it’s important not to work in isolation. Rather, 
manufacturers should collaborate with their partners and be 
aware of the direction regulation is taking.

“Second, base your implementation on a globally harmonised 
approach,” she says. “A foundation of traceability is being able  
to communicate clearly and concisely with your trading partners 
and other necessary stakeholders about the items being tracked 
and traced. This is not possible if different stakeholders use 
internal proprietary identification, data capture or data  
sharing solutions.”

Thirdly, she feels that stakeholders looking to implement GS1 
standards should try to take advantage of the support on offer  
to them, not least from GS1 itself. 

“Most of the challenges I’ve seen result from the implementers 
perhaps not having full knowledge,” she says. “This may impact 
the alignment of their interpretation of the global standard, at  
the same time causing challenges for their trading partners  
up and down the supply chain. Any deviation from a globally 
harmonised approach impacts all stakeholders, so an informed 
implementation is always going to deliver the best outcome.”

“Having a future vision of how the data resulting from 
traceability could benefit your organisation and incorporating 
this vision into your current planning is absolutely key,”  
she concludes. 

Snioch’s final piece of advice, then, is to think of future 
possibilities, not just what needs to be done today. 
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Supplying the solution 
RONDO develops and produces esteemed packaging solutions for the pharmaceutical 
industry. As a subsidiary of Medipak Systems, it brings together leading technology 
companies to formulate key solutions at an unbeatable quality. Here, World 
Pharmaceutical Frontiers gets the low-down on current and future endeavours.

I n addition to standard and special folding cartons,  
RONDO offers impeccable system solutions and  
services. Production takes place in Switzerland,  

Czech Republic, the US and Puerto Rico. Worldwide, RONDO’s 
workforce of around 600 employees produces over two billion 
folding cartons and package inserts every year. As part of 
Medipak Systems, the pharmaceutical systems division  
of the international technology group Körber, RONDO 
introduces the world’s leading technology companies to 
more than 140 production, service and sales companies,  
and achieves sales of €2.6 billion.

Quashing the obsolete 
RONDO has been offering its Supply on Demand service 
since the Interpack trade fair in 2017. This means that  
every week for more than a year, it has been supplying  
a key pharmaceutical customer with a large number of 
folding carton orders with consistently short delivery times. 
In achieving this, RONDO automated its own workflow and 
optimised the ERP integration with its customers. The goal 
of providing small batch sizes of a consistently high-quality 
– with delivery times of less than a week – has already 
been achieved through conventional offset printing and 
augmented job preparation, and post-press processes.  
A Speedmaster XL 105 ten-color perfecting press with  
a coating unit is currently used for printing. 

RONDO’s Supply on Demand service helps its customers 
within the pharmaceutical industry to reduce their total 
cost of ownership. The precision delivery of the required 
quantities reduces storage costs or in some cases 
eliminates them completely. For example, this is the case 
for direct delivery to the packaging machine. In addition, 
costs for destroying obsolete packaging are avoided. 

The close IT integration additionally saves significant 
costs in the administrative area. In the quality process, 
RONDO can handle the customer’s incoming goods 
inspection in compliance with strict good manufacturing 
practice (GMP) regulations, so that this step can be 
reduced to a minimum at the pharmaceutical companies. 
All in all, this can save up to 50% of the total supply chain 
costs on the customer side. The much shorter packaging 
delivery times also enable the pharmaceutical customer  
to significantly reduce their own delivery times for their 
medicine, which in turn leads to considerable benefits on 
the sales side. 

Playing to the strengths of digital printing
“We stand for customised developments and for 
innovations,” explains Hans-Peter Süßlack, RONDO’s  
business process manager. “Offset printing has its limits 
when it comes to the personalisation and run lengths of  
just one pack. That is why we took a serious look at digital 
printing. We tested quite a few systems in the last four 
years. We then saw the Primefire 106 at drupa 2016 and 
opted for this machine after various tests.” The Primefire 
106 is the first industrial digital printing press for packaging 
in B1 format and thus is the perfect complement to the 
Speedmaster in 70×100 format. 

Heightened patient protection
Serialisation of drugs is confronting pharmaceutical 
companies all over the world with challenges in relation to 
data handling and the integration of additional equipment, 
and functions into existing packaging lines. Offline solutions, 
where secondary packaging is serialised directly by the 
folding box manufacturer, combined with sophisticated data 
flow architectures, are a reliable, flexible and immediately 
available alternative to inline serialisation.  

Further information
RONDO 

www.rondo-packaging.com/en/home
RONDO’s Supply on Demand service detailed.

 RONDO’s Supply on Demand  
helps its customers within the 
pharmaceutical industry to reduce 
their total cost of ownership. 



Visit us at CPhI Worldwide in Stand No: 4F126 to see these solutions in action.

SystechOne.com | Sales@SystechOne.com | +1 800 847 7123

Serialization Plus…
Leverage your existing serialization investments 
for complete visibility across the supply chain.

All-in-One Solution
Achieve your full-stack needs (Level 1 – Level 4 
plus Authentication) with a single provider.

Blockchain-Enabled Security
Connect physical products to the digital supply 
chain for ultimate security and complete trust.

Non-Additive Brand Protection
Leverage your existing barcodes for end-to-end 
tracking and real-time product authentication. 

Authentic | Safe | Connected
products across the supply chain

Protect your patients, your brand and your revenue!
The world’s leading pharma companies rely on Systech—the serialization 

pioneer—to secure their distribution channels. Shouldn’t you?
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Strong, stable and secure
Serialisation is an effective method of certifying pharmaceutical shipments, but it remains 
vulnerable to abuse. World Pharmaceutical Frontiers talks to Ara Ohanian, chief executive 
officer at Systech, about how the company is deploying game-changing technology to 
secure industry supply chains and guaranteeing the safety of medicines worldwide. 

E very day, people take medicines with the explicit 
assumption that it is the genuine article. Those  
who, unwittingly or otherwise, take fake or  

stolen drugs, are taking a leap into the unknown. 
“Access to the wrong medicine, whether it’s been 

counterfeited or diverted out of a cold chain, is an issue of  
life or death,” says Ara Ohanian, chief executive officer  
at Systech. The company specialises in delivering 
groundbreaking brand protection for the pharmaceutical 
industry. In his experience, the sector is failing to keep pace 
with the efforts of counterfeiters. While serialisation is the 
first step a pharmaceutical producer should take in securing 
their supply chain, it remains vulnerable to abuse.

“The link between the physical and the digital world is  
still the weakest point,” says Ohanian. “I’ve heard some 
companies talk about fortifying the process by taking a 
serialised number and putting it in the blockchain as a  
node, so it cannot be duplicated or changed. And while that  
may enhance security in principle, in practice they may be 
recording data that has already been compromised at the 
physical level.”

The fine print 
To that end, Systech has introduced UniSecure brand 
protection, where each pharmaceutical consignment is given 
its own digital efingerprint, which records multiple data points 
simultaneously. This solution is preferable, Ohanian says, to 
physical alteration of the cargo. “What we do is take any QR 
code or barcode on the product and change everything without 
changing anything,” he explains. “Systech employs a series of 
algorithms that interprets a picture taken of the medicine on 
the assembly line, and looks for 1,100 points of distinction  
around that one barcode.”

These differences are often imperceptible. Systech’s 
technology is capable of perceiving changes in humidity 
between one type of paper packaging and another, or slight 
deviations in lines of printed ink. “If anyone tries to duplicate 
that particular barcode or QR code, they could never change 
the fact that there were specific distinctions between those 
variables,” says Ohanian. “In fact, the chances of reproducing 
them become next to impossible. In tests we conducted  
with Salt Hill Statistical, it was estimated that the chances  
of replicating the system would be one in 55 quadrillion.” 

All of this data is stored in the blockchain, where it  
cannot be altered or duplicated. “With that, the client has a 
guaranteed link to a unique product identifier in the physical 
world,” Ohanian adds.

The genuine article
This digital efingerprint is easily tracked through the wider 
supply chain via the use of UniTrace, Systech’s proprietary 
track and trace software. “For instance, if you have a serum 
that needs to be part of a cold chain, and is headed to 
multiple countries, every time that medicine arrives in a 
pallet in a particular facility, it is scanned and the information 
about that product is recorded,” Ohanian explains. This 
functionality is complemented by a forensic heat map, in 
which clients can pinpoint possible points at which their 
products have been diverted from their normal supply 
chains. By downloading Systech’s UniSecure verification  
app onto their mobile devices, customers can also scan 
individual products to confirm their authenticity. 

The threat of the future
With this intricate inspection and tracking system, Systech 
has effectively fortified pharmaceutical logistics chains  
against criminal predation for decades to come. For Ohanian, 
it couldn’t come a moment too soon. “The ways the industry 
has tried to solve the issues of counterfeiting and diversion in 
the supply chain have been designed to solve yesterday’s 
threats, and certainly not today’s or tomorrow’s. What you 
need are innovative technologies that will protect patients  
in the pharma space 100% of the time,” he concludes.  

Further information
Systech 

https://www.systechone.com

Ara Ohanian, Sysetch’s chief executive officer, believes new methods 
need to be developed to combat counterfeiting.
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Providing optimum quality
OPTEL Group specialises in providing inspection hardware and data management 
software for pharmaceutical manufacturers. World Pharmaceutical Frontiers talks to Jean-
Pierre Allard, the company’s chief technology officer, about how its products are providing 
practical help to the industry in the fight against the spread of counterfeit medicines.

C ounterfeit medicines are the bane of pharmaceutical 
manufacturers. The potential rewards for criminal 
gangs in smuggling fake drugs into supply chains, or 

reselling stolen consignments of the real thing, are enormous. 
Last year, the World Health Organization estimated that 10% 
of all drugs in low and middle-income countries are fake –  
in a market worth roughly $30 billion a year. 

The problem does not only extend to the developing 
world. In 2013, the Falsified Medicines Directive came into 
force in the EU, which is legislation designed to minimise 
the public’s exposure to counterfeit drugs by boosting the 
traceability of medicines in the manufacturing process.  
 
Sophistication is key 
Pharmaceutical wholesalers were instructed to provide data 
on the production of medicines to a new body, the National 
Medicines Verification System (NMVS). Jean-Pierre Allard, 
chief technology officer at OPTEL Group, states the reason 
was that companies quickly grew confused as to their 
obligations under the new law. 

“Many of them thought that they only had to send data 
on a voluntary basis,” explains the chief technology officer 
at OPTEL Group. In reality, says Allard, there are several 
instances where wholesalers need to send product data, 
including serial numbers, to the NMVS, including when 
products are sold outside of the EU. “Another is when a 
wholesaler buys pharmaceuticals from a manufacturer, or 
from an official importer. They have an obligation to verify 
every single product and what they receive.” 

Up in the cloud
OPTEL Group caters for this need by providing 
sophisticated scanning equipment and data management 
software to pharmaceutical stakeholders, streamlining and 
automating compliance with existing laws. “We have about 
75 different vision tools,” explains Allard, including several 
which analyse the quality of IV bags, vials and tablets, in 
the latter’s case individually and en masse. “One of our 
great products is TabletProof, which inspects each and 
every pill using a 360° view. The product uses four cameras 
to take pictures of tablets in moments of freefall on the 
production line.”

The company’s cloud-based solution, Open Site Master 
(OSM), is also available for manufacturers to operate and 
back up data on medicines passing down production  
lines. “It used to be that most packaging lines were not 
connected with any IT infrastructure, which meant that  

if there was no internet, production would continue,” Allard 
explains. “Now, the situation is different. If the internet is 
down for even an hour, there is no way to source new serial 
numbers, and so on.”

Stamping out time delays
What OSM does is act as a single point of entry for several 
actions, including stocking serial numbers in advance.  
“It’s supposed to be a local buffer,” says Allard. In  
addition to supporting a wide variety of national coding, 
from Brazilian IUM to Chinese eCode, OSM acts as a 
temporary Electronic Product Code Information Services 
(EPCIS) repository. “This way, if there’s a shutdown of the 
internet, the plant will continue to work for weeks ahead. 
When the numbers are printed and inspected, OSM also 
records timestamps of what happens.”

By providing pharmaceutical manufacturers with 
sophisticated inspection and data management products, 
OPTEL Group is giving the weapons to fight against counterfeit 
drugs. Meanwhile, its participation in cross-industry regulation 
workshops is helping to narrow the space in which criminal 
gangs can duplicate or steal vital medicines.

“Since 2009, we’ve been an active member of several  
GS1 groups,” explains Allard, referring to the non-profit  
group that seeks to perfect channels of communications  
between businesses. 

OPTEL Group has also co-founded the Open Serialisation 
Communication Standard Group (OPEN-SCS). “We convinced 
all of our competitors to join. We also have a few manufacturers, 
including Roche and Pfizer. The purpose of the group is to 
enhance standards of communication at the IP level.”  

Further information
OPTEL Group

www.optelgroup.com

OPTEL Group provides the best in data management and inspection.
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Getting 
forready

EU and US deadlines for serialisation, and track and trace are fast approaching, but many 
pharmaceutical companies remain dangerously unprepared. With time running out, Patrick Kingsland 
speaks to Santen’s Pasi Kemppainen and Sai Mungara of Dr Reddy’s Laboratories about choosing 
the right IT architecture and harmonising legacy applications with new serialisation solutions.

F rom dirty water to chalk powder, dust to floor wax, 
the list of ingredients found in supposedly authentic 
medicine continues to grow in number and 

peculiarity. While some might be innocuous, many are 
outright dangerous; according to the World Health 
Organisation, one in ten medicines in poor countries 
are now counterfeit, costing the lives of hundreds of 
thousands of people every year.

“Every market around the world has been affected by 
the scourge of counterfeit drugs,” says Pasi Kemppainen, 
management adviser, serialisation and traceability at 
Japanese pharmaceutical company Santen. “Though 
the nature and severity of the problem is slightly 
different in each market – from Europe and the 
US to Asia and Africa – the danger is 
everywhere. While public 
awareness of fake 
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senior director of serialisation at Indian multinational 
pharmaceutical company Dr Reddy’s Laboratories. “Nobody 
has had experience from the past that they can leverage today. 
It is going to involve a huge number of transactions: literally 
millions of serial numbers need to be transported across the 
various supply chain partners.”

Among the biggest challenges, Mungara adds, is choosing 
the right IT architecture.

“There are several ways you can implement this,” he says. 
“Take the serial number itself: do you want it centralised or 
decentralised? Do you have multiple plants across various 
locations? How do you want to integrate all of these lines? 
Do you want to have a separate line system integrating with 
a central system? All of these questions around the IT systems 
are very important and you have to have an extremely clear 
strategy in place.”

According to Kemppainen, integrating new serialisation, 
and track and trace solutions into existing IT systems, such 
as manufacturing execution system (MES) and enterprise 
resource planning (ERP), or changing and adapting legacy 
systems, is the key “pain point” in the entire compliance 
process. “You need to bring in new kinds of IT systems for 
managing the serial numbers and managing data exchange 
with your supply chain networks,” Kemppainen says. “Then 
you need to integrate them with your legacy systems, which 
do not support those capabilities because there was no need 
for them before. You also need to make sure changes in 
manufacturing systems, such as putting serial numbers on 
products, are reflected in ERP systems because that is an 
entirely new capability.”

Key integration
The regulations also require an unprecedented level 
of integration between internal and external IT systems. 
Manufacturing systems, for example, must be connected to 
enterprise IT; enterprise IT must be connected to regulatory 
systems; and the pharmaceutical company’s trading partners – 
from CMO suppliers to wholesalers and customers – must be 
integrated together too.

“It requires a massive level of integration and interoperability,” 
says Kemppainen. “Traditionally, manufacturing was separated 
from the enterprise IT, but new regulations mean serial numbers 
must be reported to the enterprise IT system and onwards to the 
regulatory systems. It also requires us to have integration from 
the pharmaceutical organisation to the external stakeholders we 
are doing business with. And remember, you need to scale this 
across multiple different stakeholders, many of whom will have 
different kinds of systems. It is a lot of work.”

These challenges are further compounded by variations in 
the regulations that different countries are currently pushing 
through. Mungara offers the example of expiry dates that are 
printed onto drug products. “In the US, they specifically want 
us to put the date of the month, whereas in Europe they aren’t 
bothered about the precise day. It is just an example, but some 
of these different requirements are putting a heavy load on 
IT systems in manufacturing organisations. They need to 
comply with every regulation where they want to be able 
to successfully sell their products.” 

medicine remains low, in recent years, regulators around 
the world have paid an increasing amount of attention 
to the subject. Among the countries and regions that have 
now adopted or are set to adopt requirements for serialisation, 
and track and trace are Argentina, Brazil, the EU, India, South 
Korea, Saudi Arabia, Turkey and the US.

Two of the most significant regulations – the US Drug 
Quality and Security Act (DQSA) and the EU Falsified 
Medicines Directive (FMD) – have deadlines approaching 
in the coming months. But research suggests a large number 
of pharmaceutical companies operating in these markets 
remain dangerously unprepared.

In January, a study by TraceLink, a leading vendor in track 
and trace, and pharmaceutical serialisation solutions, found 
that, as of mid-2017, just one third of 146 pharmaceutical 
companies surveyed believe they are “very ready” for DQSA 
(November 2018) and FMD (February 2019) deadlines.

“These survey results are startling,” said Shabbir Dahod, 
president and CEO of TraceLink. “Despite goodwill and 
efforts by the industry and regulators to meet compliance 
requirements on time, the industry is extremely behind in 
being ready for serialisation. In 2018, as we reach the final 
hours of serialisation in both the US and EU, the industry-wide 
lag in full serialisation implementations remains a concern and 
emphasises the criticality of trade partner connectivity within 
the supply chain.”

According to the TraceLink research, small and midsize 
companies with less financial and human resources are 
particularly at risk of failing to comply. This could have a 
major knock-on effect on the wider European pharmaceutical 
market, adds Kemppainen.

“The SME sector employs a lot of people and it is considered 
to be the growth area of the European pharmaceutical market,” 
he says. “If they are at risk, the growth of the pharmaceutical 
industry in Europe at large is also at risk.”

Choose the right one
Implementing a serialisation, and track and trace solution is 
not easy. While regulations vary from country to country, most 
require companies to encode every medical product, package, 
box and pallet with unique serial numbers that can then be 
tracked by an appropriate data structure. In large companies, 
this will often take place across multiple packaging lines, 
from vials to blister packs, and in numerous locations. 

“This area is completely new,” says Sai Mungara, 
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 Traditionally, manufacturing was 
separated from the enterprise IT, 
but new regulations mean serial 
numbers must be reported to the 
enterprise IT system and onwards 
to the regulatory systems. 
– Pasi Kemppainen
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should build their own competences once the IT 
implementation phase is completed.

“You need to engage your own employees and people  
as much as possible in supporting the implementation so  
that you are not overly dependent on the vendors,” he says. 
“Getting their support will be challenging because there  
are a lot of other customers out there who need them right 
now. If you do not have internal competency to do that  
you will have big problems further down the line.”

Something similar applies to the limited number  
of companies manufacturing hardware solutions, adds  
Mungara. “There is a mad rush to get the attention of the 
service providers and make the changes you need to your 
manufacturing line,” he says. “Unfortunately, the number of 
companies manufacturing that equipment is quite restricted 
and huge demand is being placed on them.”

The time is now
With all the challenges facing the industry, Kemppainen  
says that now is the time to act if pharmaceutical companies 
want to comply in time for the US and EU deadlines.

“It is business-critical,” he says. “If you don’t have a 
readiness plan already being implemented, you won’t be  
in compliance with the regulators, which means that you  
won’t be able to supply your products to the market.”

While serialisation may not be the silver bullet in tackling 
the counterfeit drug trade, most accept it will help secure  
the supply chain in the coming years – improving patient 
safety and the integrity of the wider pharmaceutical industry.

“It is complicated but it is being done to protect the 
interests of genuine companies like ours,” says Mungara.  
“This is crucial.” 

Earlier in the year, Russia announced that two-dimensional 
crypto-protected barcodes – a new way of serialising products 
– will become mandatory for drug makers operating in the 
country by 2020, another example of how testing and variant 
serialisation regulations can be.

“It is not that you implement this once and then  
you have full readiness globally,” says Kemppainen.  
“Whenever you enter a new market, you start from  
scratch; it is always a completely new project. Once  
you are ready for the US, you need to finalise your plans  
for the EU, for Russia, for China, for South Korea and so  
on. You end up having more costs and more investments  
when you enter the new markets.”

Given how highly regulated the pharmaceutical  
industry is, any changes to manufacturing processes  
also have to go through a vigorous and often costly  
validation process, adds Mungara.

“The change management is a very critical aspect,”  
he says. “Every change has to be thoroughly validated  
before it can be implemented. The overheads of this  
in the pharmaceutical industry are extremely high.”

Stay ahead of the game
For Kemppainen, implementing a successful IT  
strategy involves four basic components. First,  
understanding what the regulations require and  
what the company has and does not have from  
an IT point of view. Second, building an execution  
plan that takes into consideration key issues like  
connectivity and integration. Third, choosing a  
partner who already has a track record of delivering  
solutions relevant to the size and requirements of the  
company in question. And fourth, developing the market  
and regulatory intelligence to stay ahead of the game  
and be a leader in the field..

“Be ahead of what is coming next,” says Kemppainen.  
“That is how you will be able to manage the expectations  
in your own organisation. This is a very expensive process  
and it is not a one-off. There will be more markets that you 
need to be in compliance with, bringing more costs. The  
better you are able to manage these expectations, the  
easier it will be for you.”

BYO competences
With deadlines looming and software vendors stretched  
for time, Kemppainen says that pharmaceutical companies 

 The change management is a very 
critical aspect. Every change has to 
be thoroughly validated before it can 
be implemented. The overheads of 
this in the pharmaceutical industry 
are extremely high. 
– Sai Mungara

Choosing the right IT architecture is the important first step in the process  
of integrating new serialisation solutions into existing legacy systems.
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Product showcase
The ideal transport 
partner

AirBridgeCargo (ABC) is the 
-ideal partner for transporting 
temperature-sensitive products 
around the globe. From 
vaccines to laboratory 
equipment, the company’s 
knowledge of the healthcare 
and pharmaceutical industry 
allows its customers to ship 
their products with confidence.

ABC’s dedicated and 
qualified staff – including 
sales, customer services, 
operations and procurement – 
along with its state-of-the-art 
transport solutions – ‘Active’ 
and ‘Passive’ – allow the 
company to provide the 
quality handling procedures 
and control processes that are  
necessary for successful 
pharma transportation.

‘Active’ is the solution for 
time and temperature-
sensitive pharmaceutical 
products that need to be 
shipped in active containers. 
A variety of containers are 
used to keep healthcare goods 
as protected as possible, 
including dry-ice technologies. 
Shipped goods are kept at a 
constant temperature 
throughout the entire cargo 
journey, and the use of active 
containers mitigates risks for 
ambient temperature influence  
on healthcare products.

‘Passive’ is a solution for  
pre-packaged pharmaceutical 
products. Within the required 
temperature ranges, and by the 
seasonal consideration of routes, 

healthcare goods are shipped 
efficiently and effectively.

There are many benefits to 
selecting ABC as a transport 
partner, including its skilled  
staff that are trained in 
handling healthcare products: 
Boeing 747-8 and 747-400 
aircraft that have three 
compartments that enable 
temperature settings ranging 
4–29°C; full compliance  
with IATA, TCR and CEIV 
certification; special packaging 
solutions and thermal blankets 
for palletised shipments and 
tailor-made logistics solutions 
based on the customer’s 
individual requirements.

Further information
AirBridgeCargo

pharma@airbridgecargo.com

www.airbridgecargo.com

The Raman family 
welcomes new arrival 

The new QTRam from B&W 
Tek is a portable transmission 
Raman spectrometer  
that allows rapid and non-
destructive quantitative 
analysis, ideal for blend  
and content uniformity testing  
of finished products such as 
tablets and capsules. Powered 
by B&W Tek’s STRama 
technology, the QTRam 
features high sensitivity and 
high throughput while offering 
the flexibility to conduct see-
through, transmission or 
conventional Raman analysis.

The portable QTRam can  
be used to ensure the dosage 
uniformity of the API in solid 

dosage finished products, 
blend uniformity to assess 
adequacy of mixing, 
formulation development in 
finished dosage forms, and 
counterfeit detection to ensure 
correct drug and dosage.  
It can also be used for 
crystallinity and polymorphic 
form quantitative analysis.

The QTRam is easily 
operated using the BWAnalys 
21CFR Part 11 compliant 
software for quick results and 
reporting on the inbuilt tablet 
computer for in-line, at-line,  
or laboratory analysis. The 
software is operated with  
a logical workflow for data 
acquisition, method building, 
routine analysis and reporting. 
Operators can quickly perform 
quantitative predictions, 
getting clear results in 
seconds that are stored  
in a secure database. 

The QTRam is a part of 
B&W Tek’s award-winning line 
for portable Raman systems 
offering unprecedented 
sampling utility. B&W Tek’s 
portable Raman family 
features a unique blend  
of high-resolution and field 
portability for research-grade 
Raman capabilities anywhere. 

Further information:
B&W Tek

www.bwtek.com

Tracked, tested and 
trusted: high-quality 
cannabinoids
CBDepot is one of Europe’s 
leading licensed suppliers  
of natural cannabinoids and 
cannabidiol-enriched products 
for the industrial and  
B2B markets. It develops  
and produces high-quality 
cannabinoids used in the food, 
cosmetics and pharmaceutical 
industries, and its products are  
also used in clinical trials. 

All CBDepot products go 
through a rigorous process 
that renders them ‘tracked, 
tested and trusted’, based on 
highly disciplined internal 
controls that meet good 
manufacturing practices 
(GMP) certification 
requirements. Its quality 
standards are underscored  
by its affiliation with scientists  
and researchers at the Prague 
Institute of Chemical Process 
Fundamentals, a part of the  
Czech Academy of Sciences. 

CBDepot products contain 
undetectable levels of THC:

 Trans-cannabidiol (CBD 
>98%): a derivative of 
industrial hemp (Cannabis 
sativa L.) for professional 
use in eliquids and 
skincare products. It acts 
as an antioxidant and 
antiseborrhoeic, and aids skin 
conditioning and protection.

 Cannabigerol (CBG 
>95%): an industrial raw 
material for professional  
use only. A derivative of 
industrial hemp.

 Trans-cannabidiol 
GMP (Cannabidiolum): 
a pharmaceutical raw 
material for pharmaceutical 
use only.

 Cannabis sativa flower 
fraction (THC-free): an 
industrial hemp derivative 
from a mixture of CBD 
and CBG-rich extracts 
fractionised during 
THC removal. Its 
phytocannabinoids are 50% 
standardised, with a fully 

ABC Pharma enables temperature 
sensitive pharmaceuticals to be 
transported with confidence.

A process is applied to all 
products to ensure unmatched 
quality control.

B&W’s Trek’s new QTRam offers 
inimitable sampling utility.
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decarboxylated CBD and 
CBG ratio as per customer 
specification. Flavouring 
preparation as per 
EC/1334/2008, Art. 3.2(d).

 Suppositories with sea 
buckthorn oil and CBD: 
a vaginal and rectal 
application of adeps 
neutralis, Hippophae 
Rhamnoides L. oil
and cannabidiol.

 Bulk and white-label 
products: custom-made 
formulations for customers 
who wish to package their 
own end-user products. 
Produced through 
CBDepot’s joint venture 
with Cannabis Pharma, 
which has processed 
hemp for medicinal 
cosmetics since 2002.

CBDepot packages its 
products in high-density 
polyethylene jars and glass 
bottles that give contents a 
shelf life of 24 months when 
stored in a dark place that
is 8–15°C.

Further information
CBDepot

www.cbdepot.eu

Low-endotoxins for 
pharmaceutical 
applications

Endotoxins or pyrogens are 
lipopolysaccharides – outer 
membrane components of 
Gram-negative bacteria. During 
decomposition or metabolism, 
these bacteria release 

lipopolysaccharides, which are 
toxic. Parenteral-induced 
quantities as low as 0.1ng/kg of 
bodyweight can cause various 
immune reactions, including 
fever, inflammation and sickness 
in humans and animals. To 
avoid this, the manufacture 
of products for parenteral 
administration requires 
particular caution; it is subject to 
specific regulatory requirements 
and is regulated by Chapter 
2.6.14 of the European 
Pharmacopoeia (PhEur).

Dr Paul Lohmann’s state-of-
the-art production unit allows 
a manufacturer to comply 
with quality and regulatory 
requirements, and satisfy 
increasing volume demands 
for mineral salts in parenteral 
applications. The company’s 
production sites are GMP and 
DIN EN ISO 9001:2015-
certified, and LAL tests 
according to PhEur are 
performed on each batch. 
Customers can seamlessly 
integrate Dr Paul Lohmann 
products, which are low in 
endotoxins, into their process 
chain for the manufacture 
of parenteral dosage forms.

Low-endotoxin mineral 
compounds can be used for 
the production of three 
pharmaceutical forms and 
routes of administration:

 Parenteral: intravenous, 
intra-arterial, intramuscular 
and subcutaneous.

 Dialysis: peritoneal 
dialysis, haemofiltration 
and osmotherapy.

 Ophthalmic.

Pharmaceutical manufacturers 
of preparations for infusion or 
injection are obliged to observe 
special regulations specified by 
the relevant pharmacopoeia 
and good manufacturing 
practices. Dr Paul Lohmann 
emphasises that its products 
are low in endotoxin content, 
but not entirely endotoxin-free 

and not sterile. Therefore, 
these products must be treated 
with special procedures 
prior to their use in finished 
pharmaceutical products. The 
pharmaceutical manufacturer 
must ensure that these 
products undergo special 
procedures and tests prior to 
being processed for infusion/
injection preparations in order 
to guarantee their suitability 
for purpose.

Further information
Dr Paul Lohmann

www.lohmann4minerals.com

Supporting research 
for the clinical use 
of cannabis

The International Cannabis and 
Cannabinoids Institute (ICCI) 
supports and coordinates 
global research efforts for the 
clinical use of cannabis, as well 
as the nutritional and industrial 
applications of hemp. It offers 
a strong multidisciplinary team, 
a favourable legal environment 
and a network of international 
contacts to its clients.

ICCI is headquartered 
in Prague, Czech Republic, 
and joins researchers in 
various aspects of cannabis 
science with patient 
organisations, and legal and 
regulatory experts supported 
by the investment company 
Dioscorides Global Holdings. 
ICCI functions as a centre 
of excellence that unites 
29 Czech companies and 
institutions, with Hebrew 
University in Jerusalem and 

many others around the globe. 
Its clients currently include 
countries on every continent 
outside Antarctica. 

Its physicians and health 
care experts can support any 
aspect of clinical development, 
whether it be for pharmaceutical 
approval via the European 
Medicines Agency (EMA), 
Health Canada, or the US Food 
and Drug Administration (FDA), 
for the supplement market, or 
artisanal preparations. It can 
guide companies through the 
intricacies of national and 
international law that are 
necessary to this burgeoning 
new industry. 

An additional mission of 
ICCI is the promotion of 
cannabis education, from 
continuing medical education 
(CME) for physicians to 
on-the-job practical education 
for cannabis analytical 
laboratory workers, and even 
dispensary personnel. ICCI 
supports standardisation of 
cannabis preparations, and 
promotes good agricultural, 
manufacture, laboratory work 
and clinical practice, through 
provision of educational and 
inspection services. 

ICCI also promotes in-house 
research, designed to 
investigate issues related to 
cannabis, therapeutics and 
nutrition. “ICCI provides the 
ideal platform to explore 
unanswered questions 
concerning cannabis and its 
applications for human 
health,” states Ethan Russo, 
MD and director of research 
and development.

Further information
ICCI

www.icci.science

Electronic 
devices to improve 
patients’ adherence
Nemera designs, develops and 
manufactures devices that truly 
improve patients’ lives for nasal, 

ICCI seeks to answer any and all 
queries about medicinal cannabis.

Low-endotoxin compounds can be 
used for many pharmaceutical forms.
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buccal, auricular, inhalation, dermal 
and transdermal, parenteral  and 
ophthalmic delivery. 

In particular, Nemera provides 
millions of multidose eye droppers 
for preservative-free formulations. 
With an ageing population and 
increasing numbers of patients 
suffering from chronic eye 
conditions that require regular 
topical treatment, it is necessary 
to improve the effectiveness of 
drug delivery as well as the 
patient adherence. 

There are several factors that 
can attribute to low adherence 
rate, such as a lack of 
understanding by the patient 
about the condition and the 
necessity of following a strict 
treatment schedule, uncomfortable 
side effects of the medication as 
well as difficulty in administering 
the treatment, to name a few. 

This is why Nemera has 
developed e-Novelia, a new 
electronic add-on technology, 
providing more features than 

standard eye droppers already 
existing on the market. e-Novelia 
has been conceived to make 
patients’ lives easier, by offering an 
increased comfort and usability to 
their treatments. 

Digital enhancement can assist 
with drug delivery through aiding 
the patient with administration as 
well as giving them reminders 
about when their next dose is due. 
Using smart add-on technology, 
patients can also benefit from 
digitalised and interactive 
instructions via their mobile device. 
Patient awareness can be 
increased with reminders of when 
to take a dose or when to replace 
their medication.

This breakthrough technology is 
a concrete innovation that brings 
benefits not only to patients, but to 
all stakeholders involved. This 
includes healthcare practitioners 
and pharmaceutical companies.

Nemera’s innovative devices 
appear at several events in 
following months, including CPhI 
Worldwide in Madrid between 
9–11 October.

Further information
Nemera

www.nemera.net

Enlightening 
formulations
Omya International is a leading 
global producer of calcium 
carbonates and a worldwide 
distributor of speciality 

additives, premium services and 
solutions. Founded in 1884 in 
Switzerland, Omya has a global 
presence extending to 175 
locations in over 50 countries 
and has 8,000 employees. 

At this year’s CPhI, mineral 
producer Omya will focus 
on Omyapharm 500-OG, an 
excipient made from calcium 
carbonate and tribasic calcium 
phosphate. The highly porous 
inactive ingredient facilitates
the production of tablets and 
granules with excellent 
compactability, good mechanical 
stability, high absorption 
capacity and rapid 
disintegration. At the company’s 
booth, CPhI visitors will be 
able to see tablet samples 
and experience first-hand the 
multiple benefits of Omyapharm.

Case studies have shown 
that Omyapharm 500-OG is an 
excellent filler-binder for tablets 
in dry-granulation processes. It 
combines good compactability 
with a fast disintegration
time, thanks to the excellent 
porosity and specific surface 

properties of the highly 
structured mineral. This results 
in harder tablets at low 
compression forces. In addition, 
Omyapharm can be used as an 
extremely efficient carrier for 
converting oils and liquids into 
compressible powders. 

In a recent study, scientists 
also confirmed the ability of 
Omyapharm to formulate orally 
disintegrating tablets (ODTs) 
with enhanced mouthfeel. The 
tablets were accepted by the 
volunteers and – in correlation 
with the in-vitro model – 
disintegrated quickly in 
vivo. This study proves that 
Omyapharm can be successfully 
used as an excipient in ODTs 
without causing any unpleasant 
sensations in the mouth. 

During CPhI 2018, the 
company’s team of pharma 
experts will be available to 
answer technical questions
and discuss further possible 
applications. With its state-of-
the-art, in-house laboratory for 
solid dosage forms, Omya is able 
to provide specific formulation 
services. This includes creating 
innovative mineral solutions
for the pharmaceutical market 
and supporting customers
in the development of
optimal applications.

Further information
Omya

www.omya.com

The formulation of tablets is one of the 
many uses of Omyapharm 500-OG.

Nemera’s e-Novelia® has been 
conceived to make patients’
lives easier
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LTS Innovative transdermal systems offer decisive 

advantages for patients, healthcare professionals 

and partners from the pharmaceutical industry. 

The next horizon: Micro Array Patches (MAP)

www.ltslohmann.de

TAKING TRANSDERMAL 
DELIVERY TO THE 
NEW HORIZON
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