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EDITOR’S COMMENT

Great Expectations

The year has barely 

begun and the 

pharma industry has 

already witnessed two 

interesting merger 

and acquisition (M&A) 

announcements, both 

of which are within the 

field of oncology. 

On 3 January, Bristol-Myers Squibb 

revealed it will be acquiring Celgene (1) for 

US$74 billion (approximately €64 billion) 

and then four days later on 7 January, Eli 

Lilly announced a definitive agreement to 

acquire Loxo Oncology (2)—a relatively 

young company that already has a 

portfolio including several approved and 

investigational medicines (3).

So, what has spurred this impressive 

beginning to the year, and can we expect 

to see more?

Rapid progression 

in cancer treatments

According to a report from the IQVIA 

Institute for Human Data Science, cancer 

treatments have rapidly progressed over 

the past few years and global spending 

on cancer medicines has continued to 

rise with a majority of money being spent 

on a limited number of therapies (4). In 

the report, IQVIA anticipates that the 

global market for oncology therapeutic 

medicines has the potential to reach 

US$200 billion (approximately €173 billion) 

by the year 2022, half of this total growth 

is anticipated to be in the US market alone.

Additionally, immuno-oncology (I-O) 

therapeutics, which are mainly focused on 

PD-1 and PD-L1 checkpoint inhibitors, have 

been touted as influential for the overall 

biopharmaceutical industry, as laid out in 

GlobalData’s latest report, “The State of 

the Biopharmaceutical Industry—2019” 

(5). In the report, nearly a third of 

respondents stated that I-O will have the 

greatest impact on the pharma sector 

over the coming 12 months. Personalized 

medicines were also recognized as a trend 

expected to greatly impact the industry in 

2019 (5).

With these predicted upward trends and 

potential for market growth offered by this 

specific therapeutic field, it is unsurprising 

that Big Pharma companies are looking to 

broaden their oncology offerings through 

M&A activity.

Regulatory trends

In terms of regulatory trends, there 

has been an increasing number of drug 

approvals over the past couple of years 

after the low level the industry saw in 

2016. A good proportion of these new 

approvals has comprised biological drugs, 

with some of the major regulatory news 

stories of 2018 involving approvals for 

personalized medicine, such as Kymriah’s 

European approval, which was announced 

in August. 

This increase in biological and 

personalized medicines can be attributed 

to regulatory initiatives to help drive and 

support the development of therapies 

that target unmet medical needs, such 

as the Priority Medicines (PRIME) scheme 

in Europe (6). Through initiatives like 

PRIME, assessment of medicines can be 

accelerated at the time of application for a 

marketing authorization.

A costly business requires efficiency

However, development of oncology 

therapies, along with I-O and personalized 

medicines, is notoriously expensive, 

leading to the need for ways to maximize 

process efficiencies. As specified by 

Rita Peters, editorial director, in a recent 

article, ‘Ideas and Incentives to Adopt 

Advanced Manufacturing,’ featured 

in the January issue of our sister title, 

Pharmaceutical Technology, the industry 

needs more advanced manufacturing 

technologies to reduce the cost of 

biopharmaceutical manufacturing. 

However, adoption of these technologies 

has been slow, which is unsurprising 

considering the regulatory environment 

facing bio/pharma companies.

In a trend forecast published by Syneos 

Health towards the end of 2018 (7), it 

was also noted that flexibility, agility, 

and responsiveness will be key to the 

biopharmaceutical decision making, 

which would also indicate that adoption of 

advanced manufacturing technologies would 

be a beneficial step in the right direction.

Changes afoot

Yet, 2019 is also going to be a year of some 

significant change, in particular for the 

European pharmaceutical market. Not only 

will industry be required to comply with the 

new Falsified Medicines Directive but also, 

and closely following the implementation of 

the FMD deadline, the United Kingdom will 

meet the deadline for its departure from 

the European Union, which will undoubtedly 

cause disruptions.

Additionally, 2019 marks the 30th 

anniversary for Pharmaceutical Technology 

Europe, making the coming 12 months 

even more interesting as we continue to 

set the industry standard by providing 

comprehensive insight and analysis from 

the bio/pharma industry.
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The new year has started with a bang in terms of mergers and acquisitions.
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The main factor will be the United Kingdom’s departure

from the existing 28-member state European Union, due

to take place on 29 March 2019, almost three years after

the country’s voters backed Brexit by a 52/48% margin in a

referendum.

Nearly two months before the Brexit deadline day, an EU

regulation on the mandatory serialization of drug packaging

is scheduled to come into force with a large proportion of 

pharmaceutical producers and distributors currently looking

unlikely to be able to comply with the new rules.

Both events may require the introduction of emergency 

regulations at the national and EU levels to ensure that

patients have continued access to their medicines. This 

possible rush of temporary rules to protect medicine supplies 

could be accompanied by a slowdown in activities on more 

permanent regulatory initiatives.

Not at full capacity

The European Medicines Agency (EMA), which is not only 

responsible for the centralized licensing of medicines in the

EU but also for providing guidance on existing legislation, 

will not be working at full capacity for much of next year (1).

This is due to its relocation from London to the Dutch city of 

Amsterdam to ensure that the agency remains based in an EU

member state. The move of its offices is forcing the agency to

suspend or reduce some operations on preparing the ground

for new legislation or improving existing regulations (1).

At the same time, the existing European Commission is

completing its five-year term in mid-2019 to be replaced by a

new one that could have different regulatory priorities.

Also, in May voters from the 27 remaining member states 

will be choosing members of a new European parliament (2)

who will take their time sorting out alliances and coalition

deals before taking on the task of discussing new legislation.

Uncertain times

The biggest disruptions are likely to stem from the

uncertainties of Brexit, both before it is scheduled to take

place and afterwards. In December 2018, four months

before the planned departure, it looked possible that the

UK could crash out without a withdrawal deal with the EU

(3). This would mean that on 30 March 2019 the UK would be

considered a third country under the EU’s law without any 

regulatory ties except those based on the basic trading rules 

of the World Trade Organization (WTO) (4). 

In mid-December 2018, the ruling Conservative party and 

UK parliament were still split over whether to approve a 

UK–EU withdrawal deal negotiated by Prime Minister Theresa

May. This deal would allow a transition period until the end 

of 2020 for the negotiation of a free trade agreement and the

implementation of a full Brexit (5).

In a confidence vote on 12 December 2018 among the

Conservative party’s 317 members of parliament, close to 

40% strongly hostile to the deal opposed the prime minister. 

This confirmed that the withdrawal agreement would not 

be supported by a majority in parliament unless May gained 

further concessions from Brussels.

‘No-deal’ worries and contingencies

With approximately 80 million medicines packages a

month being traded between the UK—a major centre 

of drugs production in Europe—and the rest of the EU, 

pharmaceutical supplies not only in the UK itself but also

across Europe would be severely impeded without a 

withdrawal agreement covering the export and imports 

of medicines (3). It could also impact wide areas of 

pharmaceuticals regulation in addition to supplies.

“A ‘no-deal’ Brexit would mean the biggest disintegration

of the complex regulated medicines market across Europe 

in terms of regulation, cross border movement of goods, 

comparative pricing, and intellectual property,” said Steve 

Bates, chief executive of the UK Bioindustry Association,

representing biopharmaceutical producers, in a blog on 10 

December 2018 (6).

Only a few days before, Matt Hancock, the government’s

health secretary, had announced more ‘no-deal’ contingency 

plans. In addition to a previous instruction to pharmaceutical 

companies to stockpile six weeks supplies, extra storage 

space would be made available, and shipping routes would 

be opened specifically for transporting medicines (3).

Amidst fears in the industry about the pan-European 

effects of a Brexit without a deal, the European Federation 

of Pharmaceutical Industries and Associations (EFPIA) urged 

in December the European Commission and the UK to take 

emergency steps in preparation for a ‘no-deal’ scenario. 

“We ask that the European Commission and member 

states consider every possible measure they can take 

collectively and with the UK to avoid disruption in the 

movement of medicines and clinical trial materials across

the UK and EU borders,” said EFPIA (7).

A Year of Possible Regulatory 

Upheaval and Paralysis
This coming year could see a combination of regulatory uncertainty 

and inactivity for the pharma industry, mainly as a result of Brexit.

Sean Milmo

is a freelance writer based in Essex, UK,

seanmilmo@btconnect.com.
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Among its suggestions were that medicines and clinical trial 

materials be temporarily exempted from any new customs 

and borders checks and the creation of fast-track lanes or 

priority routes for medicines into ports. Also, it proposed 

recognition by the EU’s European Air Safety Authority (EASA) 

of UK air safety certificates to ensure that planes, particularly 

those carrying medicines, can continue to fly, and the possible 

exemption of active pharmaceutical ingredients (APIs) as well 

as other medicines raw materials from border checks (7). 

Relaxing regulations?

The European Commission may have to relax medicines 

regulations even before Brexit to remove any unnecessary 

obstacles to drug supplies. One of these is an EU regulation 

for the serialization or identification of individual medicine 

packs, due to be implemented on 9 February 2019 (8).

The regulation, introduced under the EU’s Falsified 

Medicines Directive (FMD) of 2011 to combat counterfeiting 

of drugs, stipulates that each medicine should carry 

specific identification and safety features by the February 

deadline (8). These include a two-dimensional barcode with 

a machine-readable data matrix that can be accurately 

decoded using common scanning equipment.

In preparation for the legislation, medicine manufacturers 

are having to modernize their packaging lines and adopt new 

software and communications systems for transferring labelling 

information to data repositories at national and European hubs. 

These hubs are connected to a network of wholesalers and 

pharmacies and other dispensing points across the 32 EU and 

non-EU states taking part in the scheme (9). 

By December 2018, it was evident that while all countries 

in the scheme would have repositories and hubs with 

connections to the European hub up and running by the 

deadline, there will be large numbers of pharmaceutical 

companies, mainly small-to-medium enterprises (SMEs), 

which will not be ready by February. 

“Pharmaceutical producers, especially SMEs, are running 

out of time,” explained Bart Vansteenkiste, global life-

sciences business development manager at Domino 

Printing, a UK-based serialization specialist in printing and 

coding, when speaking with Pharmaceutical Technology 

Europe in December. “Only around 30–40% of packaging 

production lines in the European pharmaceuticals sector 

are currently ready for the legislation.”

“According to the text of the legislation, if a medicine 

pack does not have a compliant label by 9 February 2019, 

it can’t be dispensed by the pharmacist,” he continued. “It 

seems unlikely that the European Commission will allow 

serious shortages to occur because of non-compliance by 

pharmaceutical manufacturers. Something like a system 

of fines may have to be introduced to make medicine 

producers gradually compliant.”

Medicines for Europe, the Brussels-based trade 

association for generic and biosimilars manufacturers, has 

called for emergency action to help SMEs struggling with 

the high costs of updating packaging lines. 

“We urgently ask the member states to communicate 

clear guidance on how they will deal with any actor that 

would not be able to comply with the FMD as of the 

deadline,” an association spokesperson told Pharmaceutical 

Technology Europe.

Relocation requires reorganization

Meanwhile, the relocation of EMA has forced the agency 

to reorganize its activities so that it can focus on the core 

areas of authorization of new and existing medicines and 

their variations and safety monitoring during their life 

cycles. The agency has warned that it could lose as much 

as 30% of its 900 staff as a result of its move to Amsterdam, 

where initially it will be accommodated in temporary 

offices (1).

Well before its relocation, due to be completed by 29 

March 2019, the agency has cut back on work in areas 

such as international activities, guidelines, working party 

activities, and stakeholder interaction (1). 

EMA had estimated that it would be able to resume 

full operations in mid-2019. But now this resumption 

may have to be extended well into the second half of 

the year. “In the latter half of 2019, EMA will gradually 

reintroduce previously suspended/reduced activities in 

line with priorities in the (European medicines regulatory) 

Network’s strategy to 2020,” an EMA spokesperson told 

Pharmaceutical Technology Europe. “We aim to fully resume 

our international activities by the end of 2019.”

The EU’s regulatory activities in pharmaceuticals should 

return to a level of normalcy in 2020, but it may take longer 

to make up for the ground lost in 2019.
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 OUTSOURCING REVIEW

The Outlook for CMO 
Outsourcing in 2019
Outsourcing of manufacturing activities is expected to increase in 2019.

Biopharma industry-related indicators and trends 

are supporting continued incremental increases 

in outsourcing of pre- and commercial API and 

biopharmaceutical product manufacturing services to 

contract manufacturing organizations (CMOs). BioPlan 

Associates’ survey of bioprocessing professionals 

confirms that outsourcing to CMOs is being viewed 

increasingly as desirable, with expectations for more 

outsourcing in the future (1). Routine services and 

products with smaller markets will be outsourced more 

frequently, and products requiring novel bioprocessing, 

where expertise or capacity remain limited, will also 

be outsourced more frequently. Most innovator drug 

companies continue to retain manufacturing and 

development of their prospective blockbusters in-house.

The financial outlook for CMOs is solid, with growth in 

revenue tracking that of the overall biopharmaceutical 

sector, which consistently grows at more than 12% 

annually. Total annual biopharma CMO revenue was 

approximately €2.95 billion (US$3.4 billion) in 2018 and is 

expected to grow to about €3.29 billion (US$3.8 billion) 

in 2019. Biopharma CMOs remain a relatively small 

niche, however, with chemical substance-based drug 

outsourcing revenue more than 10 times that of the 

biopharma sector.  

CMOs currently commercially manufacture 

approximately 30% of marketed mainstream 

(recombinant) commercial products, although this 

remains concentrated among a few, large-capacity 

CMOs. Most CMOs primarily support R&D and 

early-phase support—and only a minority performing 

commercial manufacturing—so, in general, CMOs’ 

involvement in earlier-phase aspects of product 

development and manufacturing is even larger than with 

commercial manufacturing. CMOs also play an important 

role in new bioprocessing technology development and 

adoption, with CMOs often the first (compared with 

developer companies) to implement new technologies. 

CMOs often have much more technical expertise than 

developer companies, with CMOs having worked on 

more products/projects. 

A decade or more ago, Big Pharma and other 

well-established developer companies outsourced 

as much work as possible to CMOs, often without 

critical analysis. Most biopharma companies 

traditionally turned to outsourcing to control costs 

and/or manage their internal staff and resources. 

Biopharma companies are now increasingly taking a 

more strategic view of outsourcing. Most companies 

periodically re-evaluate their core competencies 

and rationally decide how they will manage their 

R&D, manufacturing, and related outsourcing. As a 

result, almost every area of R&D and manufacturing is 

considered a candidate for outsourcing (1). 

The evolving mix of biopharmaceuticals in the 

development pipeline is also expected to increase 

outsourcing to CMOs, because CMOs often have more 

capabilities and expertise in new areas of bioprocessing 

than developer companies. Product types, classes, 

and the underlying molecular structures of products in 

R&D continue to diversify. Rather than just familiar-type 

recombinant proteins and monoclonal antibodies, 

CMOs are often the pioneers in terms of manufacturing 

novel products, including antibodies with novel core 

structures/backbones, antibody-drug conjugates (ADCs), 

cellular therapies, gene therapies, RNAi, pegylated 

proteins, and other novel types of products. Also, lesser 

innovative classes of products are often outsourced; 

CMOs report a 15% increase in business in recent years 

from biosimilars projects. 

Successful CMOs continually expand capacity 

and staff/expertise. The industry is starting to see a 

major trend for CMOs adding 1000–2000-L single-use 

bioreactor process lines for commercial manufacturing 

as products currently in development manufactured with 

single-use systems advance to approvals. In the past 

year, BioPlan has identified approximately 180,000 L of 

single-use systems with capacities greater than 1000 L 

added as CMO expansions or new facilities (2). As CMOs 

develop this ‘entry-level’, commercial scale single-use 

capacity, the number and percentage of marketed 

products commercially manufactured by CMOs will 

further increase, at the expense of stainless steel-based 

bioprocessing.

Survey data and trends
Developers generally outsource a higher percentage of 

projects/products involving mammalian vs. microbial 
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expression systems. The historical 

picture of respondents to the annual 

BioPlan survey reporting that they 

do not outsource bioproduction is 

shown in Figure 1. In 2018, 30% of 

survey respondents reported no 

mammalian outsourcing, meaning 

that 70% outsourced at least some of 

their mammalian projects/products; 

43% reported no outsourcing (57% 

reported some) of microbial work. 

The percent not outsourcing any 

mammalian or microbial work has 

generally decreased (i.e., percent 

reporting some outsourcing has 

increased) since 2006. Comparable 

small portions, approximately 15%, 

report outsourcing the majority of 

their mammalian and microbial work. 

Growth in outsourcing of microbial 

work remains somewhat unclear, with 

the largest CMO market, the United 

States, relatively lacking in microbial 

CMOs and GMP capacity greater than 

100–200 L; Europe is the clear leader 

in microbial CMOs and GMP capacity. 

When developer respondents to 

the 2018 survey were asked about 

expectations for outsourcing any 

work (any expression system) in 

five years, 72.3% projected at least 

some mammalian and 58.3% said 

they expected to outsource at least 

some microbial work. More than 

61% of respondents are currently 

outsourcing at least some API 

manufacturing. But this percentage 

was lower than for many tasks 

outsourced to contract research 

organizations (CROs), including 77.8% 

outsourcing some analytical testing/

bioassays, and 72.6% outsourcing at 

least some toxicology testing. More 

than one-quarter of the respondents 

(27.7%) cited expectations/plans 

to outsource more biopharma API 

manufacturing in the next two years, 

increasing from 12.4% in 2010. 

The US continues to be the 

destination for the largest portion 

of outsourcing to foreign CMOs, 

with 30.1% of respondents citing US 

facilities as likely being considered for 

CMO work within five years. Figure 2 

shows what country, other than their 

own, respondents expected to be 

a outsourcing destination of their 

international expansions in the next 

five years. Among US respondents, 

China was the top destination, cited 

by more than 50%. 

Despite these industry 

expectations of more outsourcing 

to China, CMOs are not fully 

permitted in China; just a few select 

companies currently participate 

in government-run CMO pilot 

programmes (3). Once China turns 

on its domestic bioprocessing 

industry, China may become a 

major off-shoring destination, even 

if these CMOs are hired to only 

manufacture products for China’s 

massive domestic market. BioPlan 

expects Chinese CMOs to capture 

business, potentially doing this at 

the expense of Indian CMOs. India 

appears to be focusing on serving 

its own and international markets 

for lesser-regulated biogenerics, 

while nearly 85% of the Chinese 

biopharmaceutical industry targets 

GMP manufacture for their own 

domestic and Western markets (3). 
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Figure 1: Biopharmaceutical manufacturing facilities outsourcing 

no production 2006–2018.
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(No Outsourced Manufacturing, 2006-2018)
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Figure 2: Country selections as destination for international 

outsourcing of biomanufacturing.

(All global respondents)
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Smart packaging offers benefits to each stakeholder in the 

pharmaceutical supply chain. It can enhance patient compliance/

adherence; confirm authenticity; support tracking, anti-counterfeiting, 

and addiction prevention efforts; protect shelf life; and bolster 

sustainability profiles.

Divided into two segments, active packaging and intelligent 

packaging, global demand for smart packaging is forecast to grow 

at a compound annual growth rate of 8% to reach a projected value 

of €6.8 billion (US$7.8 billion) by 2021 (1). Active packaging enhances 

functionality and includes technology such as scavengers, desiccants, 

and colour-changing inks. Intelligent packaging is more interactive 

and provides a way to receive, store, and/or deliver information. 

Associated technologies include QR codes, near-field communication 

(NFC) and radio frequency identification (RFID), printed electronics, 

smartphones, smartphone apps, the Cloud, and the Internet.

“Technological progress is providing new possibilities for drug 

packaging,” says Benjamin Rist, product manager at August Faller Group. 

“The Smart Packaging Solutions show how drug packaging will improve 

patient compliance and facilitate the handling of drugs in the future.” 

Active packaging
Colour-changing BlindSpotz Tamper Heat and Tamper Freeze inks from 

Chromatic Technologies enable the detection of product tampering 

by heat and sub-zero temperature exposure. Before the development 

of the Tamper Freeze inks, most tamper indicators only revealed 

heat tampering. Lyle Small, the founder of Chromatic Technologies, 

explains, “Criminals have figured out that the way to get around high-

heat tampering indicators is to ‘go cold’ by exposing packaging to 

very low temperatures. This can ‘delaminate’ many adhesives without 

activating a tamper-heat indicator. The BlindSpotz Tamper Heat and 

Tamper Freeze inks eliminate both threats” (2).

Printable on seals, tape, labels, and packaging substrates, the 

technology activates within a 5 °C window and can be printed with 

adhesives and overprint varnishes. The Tamper Freeze ink turns 

Hallie Forcinio is 

packaging editor for 

Pharmaceutical 

Technology Europe, 

editorhal@sbcglobal.net.

from clear to blue when exposed to 

temperatures below -10 °C, while 

Tamper Heat ink turns from gray to 

orange (or gray to pink) if exposed to 

heat greater than 65 °C (see Figure 1). 

In addition, Tamper Heat ink maintains 

colour if exposed to high temperatures 

(greater than 100 °C) and lasts much 

longer on the shelf than existing “heat-

irreversible” systems (2).

The temperature-sensitive 

messages are easily incorporated into 

existing graphics. “If the stakeholder 

seeks an overt message, it will be 

easy for everyone in the supply 

chain to recognize if tampering has 

taken place. But if an investigation is 

underway, covert symbols can appear 

(to confirm tampering) without 

alerting the bad actors that they’ve 

been detected,” says Patrick Edson, 

chief marketing officer at Chromatic 

Technologies.

The BlindSpotz line also includes 

printable freeze alert technology 

so caregivers and consumers can 

verify a cold-sensitive drug has not 

been exposed to freezing and is 

viable for injection. If the product has 

experienced freezing conditions, the 

ink reveals a “Frozen. Do Not Use.” 

message or a frown-face icon. The 

technology offers an inexpensive way 

to monitor the flow of drugs such as 

cholera, influenza, and HPV vaccines 

being shipped internationally. “All 

these vaccines need an easy alert 

tool to indicate if, at the time of 

injection, they have been damaged 

by temperature or tampering,” says 

Edson. 

He continues, “Current sensor 

technology for drugs and pharma 

requires a separate label or device 

to be used and can cost $1–$5 

[€0.87–€4.3] each, and then there is the 

additional cost of application. [Printable 

technology provides] highly accurate, 

affordable, and scalable solutions that 

can be implemented for pennies.” 

Intelligent packaging
“This is the era of smart-everything,” 

reports Steve Tallant, director of 

Product Management and Marketing 

at Systech. He continues, “It is an 

expectation and not an option to 

distribute connected products. 

And connected does not mean just 

a printed link to a website. True, 

two-way communication is an 

Smarter 
Packaging 

Comes to the 
Pharma Market

Active and intelligent packaging technologies benefit 

brand owners, caregivers, and patients. 
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ever-increasing reality and norm. 

Pharmaceutical packages need to be 

authentic, safe, and now connected.”  

As a result, intelligent packaging 

technology is being incorporated 

into caps, labels, folding cartons, 

and flexible packaging materials. 

These formats offer high potential 

“for patient compliance, safety, and 

therapeutic success,” notes Rist. 

For example, Kisico’s NFCap, 

equipped with an NFC chip, works 

with a smartphone app and provides 

covert product protection. Functions 

include product authentication, 

recording of when and where the 

bottle was opened, presentation 

of dosage instructions and product 

information, and dosage and 

expiration date reminders. 

Closure Systems International (CSI) 

has introduced a range of NFC chip-

equipped caps through a partnership 

with Talkin’ Things (see Figure 2) (3). 

Instructions in words or pictures on 

the package label or shrink sleeve 

direct consumers to use their phone 

to initiate the interaction. 

One-stage tags support direct-

to-consumer communication, 

while a two-stage tag adds an 

anticounterfeiting function. David 

McCall, Business Development, 

Diversified Markets at CSI, explains, 

“CSI’s two-stage Talkin’ Cap provides 

brands with an extra level of 

protection and traceability to fight 

against global counterfeiting. Every 

day, pharmaceutical companies fight 

consumer health risks and company 

financial risks associated with the 

counterfeiting of their products. 

Our goal is to work with companies 

to implement a technology that 

will minimize and mitigate that 

very real and costly threat of global 

counterfeiting.” 

A partnership between Multi-Color 

Corp. and Talkin’ Things melds NFC 

technology with pressure-sensitive, 

shrink-sleeve, or roll-fed labels. 

Digitalizing products via NFC labels 

enables the real-time management 

of promotions and personalized 

mobile promotions and provides a 

way to reward customers directly 

through the product and increase 

brand loyalty. Talkin’ Things also can 

provide Multi-Color with intelligent 

packaging technology based on 

RFID, augmented reality, Internet of 

Things sensors, or electronic article 

surveillance (anti-theft) protection (4).

Schreiner MediPharm introduced 

an NFC-equipped label for 

autoinjectors in October 2018 at the 

PDA Universe of Pre-filled Syringes 

and Injection Devices in Orlando, 

FL. Easily adapted to existing label 

designs, the Autoinjector-Label wraps 

around the unit, including the cap, 

and can be read via a smartphone 

app. Before opening the cap for the 

first time, the patient can confirm 

the product is in its original sealed 

condition. The NFC technology also 

allows pharmaceutical manufacturers 

to present interactive product 

information, demo videos, or special 

apps to help patients through the self-

medication process. Integrated geo-

tracking makes it possible to detect 

gray market activities. The digital 

Autoinjector-Label adapts to existing 

label designs and does not affect the 

normal operation of the device (5).

One criticism of NFC and RFID tags 

is the presence of non-recyclable 

materials. Stora Enso eliminates that 

objection with its ECO sustainable RFID 

tag technology. The paper-based RFID 

tag eliminates plastic and is recyclable 

along with the paper label (6).

With e-Fingerprint technology 

from Systech, any printed barcode 

can serve as a unique identifier. 

The winner in the Excellence in 

Figure 1: Colour-changing inks from Chromatic Technologies 

enable the detection of product tampering by exposure to heat 

or sub-zero temperatures.

Figure 2: A near-field 

communication tag embedded 

in a cap from Closure 

Systems International, 

based on technology from 

Talkin’ Things, enables real-

time interaction between 

consumer and brand owner at 

the point of consumption.

Active packaging 
enhances functionality. 
Intelligent packaging 
is more interactive 
and provides a way to 
receive, store, and deliver 
information.
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Pharma: Supply Chain, Logistics, and 

Distribution Category at the CPhI 

Pharma Awards in October 2018, the 

e-Fingerprint technology relies on 

microscopic variations in substrate 

and print and a smartphone app (7). 

“Systech’s e-Fingerprinting solution 

changes everything about smart 

packaging without changing anything 

at all,” states Tallant. He explains, 

“Due to the inherent characteristics 

of the printing process, there are 

micro-differentiations in printed 

output.” As a result, the digital 

e-Fingerprint is completely covert and 

non-replicable by counterfeiters. The 

technology relies on Systech’s vision 

capabilities to look microscopically, at 

line speed, at the printed output and 

derive a unique e-Fingerprint for each 

package. “Then, using a smartphone 

app, a user is able to authenticate 

the item [from] anywhere in the 

world. Because the item is uniquely 

identified, additional information … 

like expiry, lot, batch, ingredients, 

and recall notices can be presented 

interactively with a user,” says Tallant. 

He reports, “We have 

pharmaceutical companies deploying 

our e-Fingerprint solution globally 

to fight not just counterfeiting, 

but diversion of product out of the 

legitimate supply chain. Because 

of vastly different price points for 

medicines globally, it can be very 

lucrative to divert medicines out of 

low/no-cost geographies and send 

them for great profits into high-price 

geographies. [When products are 

e-Fingerprinted, manufacturers can] 

inspect product globally and identify 

diverted product immediately … and 

stop the practice. This helps keep 

medicines in the countries that need 

them desperately.” 

Patients and drug makers benefit 

from trusted authenticity and safety 

globally. Drug makers gain significant 

supply-chain protection from 

diversion and counterfeiting. 

Smart Packaging prototypes 

from August Faller Group showcase 

other potential benefits. “With our 

Smart Packaging solutions, we have 

developed three prototypes that 

take into account the advancing 

digitalization in the e-health market 

and the growing interest in interactive 

packaging solutions,” says Rist. The 

Counting Device folding carton is 

equipped with a small e-paper display 

and electronic controls (buttons) to 

improve compliance (see Figure 3). In 

use, the patient confirms he/she has 

taken the tablet by pressing a button 

on the front of the folding carton. If 

the supply of tablets starts to get low, 

the e-paper display shows a warning 

and reminder to refill the prescription. 

A tiny microcontroller (storage 

medium-on-chip) is powered via a 

battery integrated in the packaging. 

The flat structure of the electronics 

was a central requirement for easy 

integration in a pharmaceutical 

package and was accomplished via a 

printed circuit board mounted on the 

back of the carton and an e-paper 

display on the front (8).

The Counting Device is one of 

three Smart Packaging prototypes 

developed by Faller in conjunction 

with MSC Technologies and Pforzheim 

College. The other two designs include 

a Level Indicator, which calculates 

how much liquid remains in an opaque 

bottle of fluid medication, and the 

Medical Prescription carton, which 

counts the tablets, provides an alert 

when a dose is due, and transmits 

refill orders via Bluetooth (8).

The Level Indicator carton also 

relies on a small e-paper display 

and electronic controls. The push of 

a button on the front of the carton 

shows how much liquid remains 

without removing the bottle from 

the carton. Flat electronics with 

an economical microcontroller, 

tiny battery, and adhesive 

e-paper display integrate into the 

medication packaging without 

significantly increasing the size of 

the box (8).

For flexible packaging and labels, 

the SecuriLam laminate from 

TruTag Technologies offers both 

authentication and traceability 

functionality. Microscopic, encoded 

silica particles, or TruTags, are 

pre-embedded into standard 

adhesive laminate film. The food-

grade silica particles are invisible 

to the naked eye, do not affect 

the finish of the laminate or final 

product, and are readable via 

proprietary authentication devices. 

Programmability allows brand 

owners to segment their packaging. 

Programmed information can include 

manufacturing location, product 

type, or authorized geography to 

authenticate product and identify 

diversion (9).
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Figure 3: Intelligent packaging from August 

Faller is equipped with a small e-paper 

display and electronic controls.
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In 2016, the European Union parliament passed the delegated 

regulation to the Falsified Medicines Directive (FMD) 2011/62/

EU, which is set to come into force from 9 February 2019 (1). 

This regulation—aimed at improving the security of both the 

manufacture and delivery of medicines throughout Europe—

means that pharmaceutical manufacturers will need to implement 

specific safety features on all medicines packaging and invest in 

software that meets the data exchange and compliance reporting 

requirements.

“The regulation requires manufacturers to fix two safety 

features on all new packs of prescription medicines placed on 

the market in Europe from the enforcement date onwards,” 

explains Jean-Marie Aulnette, vice-president of EMEA sales, 

TraceLink. “These are a unique identifier (UI) in the form of a 2-D 

data matrix (barcode) and an anti-tampering device (ATD).”

“Although the measures that need to be implemented sound 

relatively simple, in practice it is a time-consuming process 

to select the appropriate hardware and software then ensure 

full integration across packaging lines,” adds Erik Haeffler, 

vice-president manufacturing services and head of CSR, Recipharm. 

“Companies also need to consider their data storage and transfer 

capabilities, staff training, and time to fully trial and test solutions 

to minimize disruption to supply. Without this it is very likely the 

industry will be at risk of supply shortages after the February 

deadline.”

A global issue
According to research from the World Health Organization 

(WHO), approximately one in 10 medical products in low- and 

middle-income countries are falsified or considered to be 

substandard (2). Translating this across to the potential financial 

impact on the pharma industry, WHO estimates that approximately 

US $30.5 billion (approximately €26 billion) is spent on falsified 

or substandard medical products in low- and middle-income 

countries alone (2).

Felicity Thomas

“The counterfeit drugs market 

costs the industry billions each 

year and has huge implications 

for patient safety and the trust 

they have in drug manufacturers,” 

confirms Haeffler. “Serialization 

measures are an essential part of 

tackling the concerns surrounding 

falsified medicines, reimbursement 

fraud, and theft across the 

pharmaceutical supply chain. By 

making medicines traceable as they 

travel from packager to patient, we 

can reduce the likelihood of falsified 

products reaching the end user 

through legitimate channels.”

Additionally, the increasing 

complexity of the route to market 

for pharmaceuticals, such as via 

online pharmacies and crossing 

European borders, must be 

considered, notes Ingo Schraut, 

product and service manager, 

Vetter. “Therefore, to be effective, 

protection measures must be 

implemented on a consistent 

basis within the supply chain,” 

he continues. “When applicable, 

every step must be taken to block 

unofficial pharmaceutical products 

from entering the market.” 

Packaging requirements 
As the EU FMD regulation requires 

additional safety features on all 

packs of medicines, artwork and 

packaging of products will need 

to be re-designed. “Given that 

some marketing authorization 

holders (MAHs) have thousands 

of stock-keeping units (SKUs), this 

has been a significant challenge,” 

says Aulnette. “In a recent poll, 

performed by TraceLink, it was 

found that while pharmaceutical 

and healthcare executives see the 

value of serialization, there are also 

a number of roadblocks that make 

being compliant a challenge (3). 

Packaging artwork updates were 

identified as one such problem 

area.” 

In agreement, Daniel Tedham, 

managing director, Wasdell 

Manufacturing a division of the 

Wasdell Group, adds, “Companies 

have had to consider a number of 

necessary changes to packaging 

components. For example, cartons 

need to have larger unvarnished 

areas added to them to cater 
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for new lines of text such as 

a GTIN, batch number, expiry 

dates, serialized data, and 2D 

data matrices. Artwork templates 

may need to be reworked and 

designed at an early stage in the 

process. Anti-tampering devices 

also add an additional level of 

complexity, as do packages that 

require braille, so these will also 

need to be considered and adapted 

accordingly.”

However, it is not just the 

packaging itself that needs 

to be considered but also the 

packaging lines, as Tedham 

explains, companies will need 

to make a choice about whether 

to adapt the current line or to 

install an offline standalone (late-

stage customization) serialization 

solution. “Both have their 

advantages, unique challenges, and 

impacts on packaging procedures,” 

he notes. “These complexities are 

leading many companies to look 

for third-party contract packaging 

providers to outsource their 

serialization requirements to.”

Then, there is the increased 

amount of data that will be 

generated through the changes 

to packaging brought about by 

serialization. These data, however, 

can be used to the benefit of the 

industry in the view of Dexter 

Tjoa, director corporate strategy, 

Tjoapack. “The additional data will 

give the industry the opportunity 

to make strategic improvements, 

such as refining order forecasting, 

increasing visibility of stock levels, 

and accessing shipment data,” he 

adds. “These improvements will, 

in turn, allow for more accurate 

demand planning, which will enable 

the reduction of waste across the 

supply chain by limiting the need for 

activities such as repackaging.”

Not prepared yet? 
Outsource
With the deadline now extremely 

close and the complexity of 

managing the various components 

involved in complying with the EU 

FMD regulation, businesses are 

looking towards third-party contract 

partners more and more. “At this 

stage, I would suggest that lesser 

prepared companies find providers 

that are ready and have experience 

in the process and follow their 

advice on conversion,” says Rick 

Seibert, senior vice-president of 

innovation and technology services 

at Sharp. “Outsourcing to contract 

partners that have a validated 

solution in place is likely to be the 

only way that underprepared MAHs 

will make the deadline.” 

Haeffler also believes that 

outsourcing is the only option for 

those companies ill-prepared for 

the EU FMD regulation deadline. 

However, for those companies that 

are close to finalizing a solution 

but still concerned they may just 

miss the deadline, he advises that 

purchasing a bridging stock prior 

to 9 February 2019 could be a good 

way to prepare for any potential 

downtime in production.

“Companies that have not yet 

tried and tested an appropriate 

solution should be looking to 

third-party providers that can 

support them with a compliant 

solution,” stresses Tjoa. 

“Onboarding and implementation 

take time, so it’s essential to 

approach a contract packager as 

soon as possible to minimize any 

disruption to supply. Selecting a 

provider who is well-prepared and 

has a good understanding of the 

market and regulatory requirements 

will go a long way to ensuring 

business continues as normal.” 

Even those companies that 

started preparing for serialization 

early on may encounter some 

timing issues. “Some businesses 

chose to create point-to-point 

connections with their trade 

partners, such as contract 

manufacturing organizations 

(CMOs) and third-party logistics 

providers (3PLs), for serialization 

data exchange,” explains Aulnette. 

“These companies are also at risk 

of failing to meet the deadline. It 

is also not uncommon for smaller 

companies to be behind in their 

serialization planning as resources, 

and budget constraints make it 

exponentially more challenging. 

In both of these circumstances, 

companies have no choice but to 

rely on support from providers that 

offer a network-tenant solution and 

have the resources to deliver cost-

effective, turnkey solutions to meet 

the deadline.” 

In Tedham’s opinion, once a 

solution has been implemented 

and validated, it is imperative that 

businesses work together with 

partners and other members of 

the supply chain to ensure each 

connection is prepared. “At the end 

of the day, it is for the industry’s 

benefit for every company to be 

compliant, the supply chain is 

simply too vast and intertwined 

for there to be any missing links,” 

he says. 

Impact of Brexit
Despite the uncertainty surrounding 

Brexit and its potential implications 

on the pharma industry as a whole 

after the exit deadline date has 

passed, the United Kingdom’s 

government has committed to 

the implementation of the FMD 

regulation. “Therefore, in theory, 

the impact Brexit will have on 

serialization compliance will be 

minimal,” notes Haeffler.

However, some companies have 

still initiated preparative measures 

to try to ensure minimal disruption 

to supply. “We have seen that many 

of our clients are splitting their 

products upfront into two different 

variants or SKUs. This allows them 

to be independent of any outcome 

of Brexit,” says Schraut. 

“Companies have adopted 

different approaches to create 

contingency plans,” confirms 

Tedham. “Some have developed 

joint ventures and co-location 

of premises in the EU. Others, 

have looked to building a new 

facility and legal entity to provide 

continuity and contingency for their 

customers and markets. Due to the 

complexity of the manufacturing 

supply chains, not all operations 

can be moved, and more elaborate 

mechanisms will need to be 

developed.” 

As the EU FMD regulation 
requires additional safety 
features on all packs of 
medicines, artwork and 
packaging of products will 
need to be re-designed.
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Another important consideration 

is the UK’s access to the 

European Medicines Verification 

System (EMVS), notes Tedham. 

This established system should 

guarantee medicines authenticity 

by an end-to-end verification as 

each member state, with a national 

MVS, must share information 

with the EMVS. “The impact and 

consequences to how this will 

connect or not are not yet fully 

understood,” he adds.

For Haeffler, the biggest 

impact of Brexit will be seen in 

analysis and release activity. “If all 

pharmaceutical products that are 

manufactured, packed, analysed, 

and released in the UK need to be 

retested in an EU country before 

they can be released to market 

and vice versa, there will be a huge 

impact on the supply chain in terms 

of time and resource,” he notes.

Benefits of aggregation
Aggregation is not a mandatory 

requirement of the EU FMD 

regulation, yet, there is much 

agreement surrounding the benefits 

of implementing it proactively. 

“There are huge benefits to 

implementing aggregation,” says 

Tjoa. “By building parent-child 

relationships across three tiers of 

packaging, from unit dose to pallet, 

companies can avoid unpacking 

entire batches to verify the 

contents. This could speed up the 

passage of products through the 

supply chain and ultimately generate 

cost and resource savings.”

Supply chain efficiency is the 

biggest benefit of aggregation 

but there are other benefits to 

consider as well, explains Seibert. 

“Enabling businesses downstream 

of the product manufacturer 

to infer contents based on the 

identity of larger batched products 

is advantageous for receiving, 

inventory management, and pick, 

pack, and ship procedures,” he 

says. “These benefits, however, 

would only be enjoyed by wholesale 

distributors, re-packagers, and 

pharmacy chains with central 

distribution centres.”

Yet, implementation costs 

involved with aggregation cannot be 

ignored. “Incorporating aggregation 

into a serialization solution is 

far more complex and the costs 

are considerably higher, so it’s 

important that there is a good 

business case for implementation at 

this stage,” notes Haeffler.

One such business case would 

be if a company supplies products 

to the United States, where 

aggregation will be a required 

capability manufacturers must 

have in place by 2023 as mandated 

by the US Drug Supply Chain 

Security Act (4). “Forward-thinking 

companies should be considering 

what amendments are likely to be 

made to the EU FMD following its 

initial implementation,” says Tjoa. 

“It is likely that aggregation will 

come to all markets eventually, 

and those who prepare now will be 

in a much stronger position if this 

happens.” 

However, in order for aggregation 

to offer true value, it will be 

imperative for companies to 

thoroughly define the data 

integrity practices and adhere to 

these throughout each product’s 

lifetime, warns Seibert. “Every time 

a product is moved or handled it 

must be recorded, especially if 

there are changes such as cases 

being removed from a pallet,” 

he continues. “When there is an 

‘event’, tiers must be disaggregated 

and rebuilt to ensure the change is 

tracked, maintaining the integrity of 

the tiered relationships. Businesses 

must ensure they rigorously control 

these hierarchies, otherwise they 

risk that improperly serialized and 

potentially counterfeit products will 

enter the supply chain, negating the 

very purpose of the FMD.”

Value beyond compliance
“As the legal landscape for drug 

serialization continues to evolve, 

industry leaders must look beyond 

short-term compliance requirements 

and think about how companies will 

adapt to future legislation, both in 

current and prospective markets,” 

says Tedham. “This will not only open 

the door for greater supply chain 

efficiencies but enable pharmaceutical 

companies to react faster when faced 

with new legislation.” 

Seibert adds that in order to 

create value beyond compliance, 

companies that are ready should be 

looking at developing programmes 

and services to allow clients use of 

systems that are already deployed. 

“A focus area should be around 

enabling patients to better engage 

with their treatment and care by 

providing access to resources and 

enhanced services via the unique 

data points on the package created 

by serialization,” he says. 

Taking advantage of the data 

that is connected with a specific 

product could allow manufacturers 

to provide more timely and accurate 

responses to patient concerns or 

complaints, he explains. Additionally, 

the barcodes on products could 

be used to proactively distribute 

information and adherence 

guidelines specific to the patient 

and the condition via websites and 

smartphone applications. 

“Although the pharmaceutical 

industry is being mandated to 

embrace serialization, those who do 

so with an approach that explores 

value-added features while future-

proofing their solution will be able 

to reap the many benefits the 

programme has in store,” Seibert 

concludes.
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Aggregation is not a 
mandatory requirement of 
the EU FMD regulation, yet, 
there is much agreement 
surrounding the benefits 
of implementing it 
proactively.
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On 6–7 February 2019, pharmaceutical manufacturers and 

packaging suppliers will gather in Paris, France, for the 

18th edition of Pharmapack Europe—the region’s dedicated 

pharmaceutical packaging and drug delivery event.

Launched in 1997 as a biannual conference and exhibition, 

Pharmapack Europe has grown into, what over 90% of visitors state 

as, an important event to attend for their business, according to event 

organizer data. The whole event contingency will be housed within the 

Paris Expo, Porte de Versailles, Hall 7.2.  

Featuring three main pillars at its core—innovation, education, and 

networking—Pharmapack Europe aims to help industry keep up-to-

date with the latest developments, trends, and regulations within the 

fields of packaging, drug delivery, medical devices, and machinery.

Innovation
Innovation forms a central part of the Pharmapack Europe event. 

Attendees to the show will have the opportunity to discover the latest 

industry innovations across four different segments—Innovation 

Gallery, Innovation Tours, Pharmapack Awards, and Start-up Hub.

Innovation Gallery. The Innovation Gallery is located on the show 

floor, opposite the Start-up Hub area. Here, visitors can view the latest 

innovations, recently launched by exhibitors at the show. The top 

three innovations from companies exhibiting at the show are selected 

by an independent jury to receive awards in the Exhibitor Innovations 

category

Innovation Tours. Two tours will take place on each day of the 

event. Guided by an industry expert, participants of the tours will be 

taken around the stands of innovative exhibitors either in the field of 

New in (Primary & Secondary) Packaging and Manufacturing Process 

or New in Drug Delivery Systems for Better Patient Adherence. The 

free tours will take place between 10:30–11:30 am or 2:30–3:30 pm 

and will be led by industry experts.

Pharmapack Awards. The awards have taken place alongside 

the event since its launch and celebrate innovative solutions in 

Felicity Thomas

packaging and drug delivery that have 

contributed to improving the proper 

use of medicine, patient/user safety, 

patient compliance and adherence, 

and eco-friendliness.

Award winners will be chosen from 

two categories: Exhibitor Innovation 

is open to event exhibitors, and 

Health Products is open to pharma, 

veterinary, biopharma, or original 

equipment manufacturer companies. 

In total, five winners will be 

announced on the first evening of the 

event, 6 February 2019.

“This year we have also partnered 

with HCPC Europe and Adelphe for the 

Pharmapack Awards to increase its 

global prominence and encourage the 

widest possible spread of innovators 

to take part,” revealed Silvia Forroova, 

event director Pharmapack in an 

event press release (1).

Start-up Hub. The Start-up Hub 

is a dedicated area of the exhibition 

floor where up-and-coming 

companies can showcase new 

technologies in pharma packaging, 

labelling, drug delivery device design, 

and engineering. 

In this dedicated space, visitors 

will have the opportunity to explore 

developing and expanding new 

technologies and meet the companies 

working to shape the future of the 

industry. Additionally, companies with 

stands in the Start-up Hub area are 

also offered the opportunity to enter 

the start-up pitching competition, an 

opportunity to pitch their early-stage 

ideas to a panel of experts, while also 

being able to listen to other start-ups 

in the field. 

Networking
Pharmapack event organizers 

anticipate that the 2019 edition of 

the show will see 421 exhibiting 

companies and approximately 5300 

attendees from more than 100 

countries gather in Paris. See 
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pharmapack2019 for information 

from selected exhibitors.

To assist those attending the 

event to network as efficiently as 

possible, there is a complimentary 

International Meetings Programme, 

which is a service enabling the 

pre-arrangement of one-on-one 

meetings with exhibitors. Additionally, 

there are focused networking areas 

set out on the exhibition floor where 

attendees, exhibitors, and visitors of 

the show can meet and network.

Education
During the two-day event, an 

educational programme will be on 

offer for attendees comprising a 

conference programme, technical 

symposium, and the learning lab.

Conference. The first day of 

the conference programme will be 

split into three sessions—Patient 

Adherence, Challenges in Usability & 

Regulatory Update, New in Packaging 

Materials & Drug Delivery Systems, 

and Sustainability and Pharmaceutical 

Packaging & Devices: from Threats to 

Actions.

On the second day, a session will 

focus on what’s New in Biologicals 

and Biosimilar Drug Delivery Devices; 

the afternoon will play host to the 

Award Winners’ Presentations and 

the Start-Up Pitching. 

Across the conference programme, 

there will be simultaneous translation 

between French and English and ample 

opportunity for discussion of the topics.

Technical symposium. The 

technical symposium is sponsored 

by eight companies and will feature 

case study presentations discussing 

challenges and solutions in packaging, 

drug delivery, and serialization/Track 

and Trace.

In addition to the company-

sponsored insights, the China 

National Pharmaceutical Packaging 

Association, which will discuss the 

country’s pharma market dynamics 

and opportunities within the fields of 

packaging and drug delivery during the 

the last slot on 7 February 2019.

Learning lab. In the learning 

lab, attendees can hear about 

exhibitor innovations in a quick-fire 

session. Lasting 30 minutes or less, 

presentations made by various 

exhibitors will focus on the latest 

developments, products, and services 

that are on offer as well as how these 

tools can be applied to different 

projects.  
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Packaging Peril: ‘No-Deal’ Brexit May Lead to Missed Deadline

Editor’s Educational Picks

As we approach the next instalment of Pharmapack Europe, a potentially 

perilous situation in relation to drug packaging has emerged for 

pharmaceutical companies should Brexit result in a ‘no-deal’ scenario.

Should the United Kingdom leave the European Union without a deal in 

place on 29 March 2019, then many companies in both Europe and the United 

States could end up missing an EU export administration deadline, which 

was highlighted in a press release from GlobalData (1). 

Under the current system, which is a mutual recognition procedure 

(MRP), a single European country can assess a product and award it with 

a marketing authorization. This authorization is then accepted across the 

whole of Europe. 

However, if the UK leaves the EU without a deal, it will become a third 

country and as such any marketing authorization number for products 

approved in the UK after 29 March 2019 will not be recognized within Europe 

and vice-versa. Therefore, companies will be required to gain an extra 

marketing authorization number that must be placed on the exterior drug 

packaging.

As revealed by Lynne Byers, executive director of NSF International’s 

pharma biotech services, during an event at CPhI Worldwide in Madrid, 

the change to marketing authorization would be a huge undertaking for 

companies, particularly those with large product portfolios (2).

“If you change a batch release site, your QP, and your marketing 

authorization number, the packaging will be affected,” Byers confirmed. “All 

the artwork will need to change and everything will need to be repackaged, 

which is a substantial issue.”

References
 1.  GlobalData, “Pharma Companies May Miss Crucial EU Drug Packaging 

Deadline in Event of a ‘No-Deal’ Brexit, Observes GlobalData,” press 
release, 4 December 2018.

 2.  PharmTech, “Prioritizing Pragmatism in Face of a ‘No-Deal’ Brexit,” 20 
November 2018, PharmTech.com, www.pharmtech.com/prioritizing-
pragmatism-face-no-deal-brexit.

The following is a small selection of some of the interesting 

topics that will be on offer during the two-day event:

Wednesday 6 February

Conference

• 12:00–13:00: Panel Discussion: Practical Implications of 

Brexit on Pharmaceutical and Medical Device Companies

• 13:30–13:50: A Game-Changing Delivery System for

Long-Acting Injectables

• 15:55–16:20: Sustainability Expectations for Future 

Pharmaceutical Packaging and Devices

Technical symposium

• 14:15–15:00: End-to-End Traceability: A New

Competitive Advantage

Learning lab

• 16:30–17:00: From Technology Breakthrough to

Long-Term Adoption—How Smart Devices are 

Changing Drug Delivery

Thursday 7 February

Conference

• 09:10–09:30: Global Biologics and the Rise of 

Biosimilars

• 13:45–14:15: Pharmapack Awards 2019 Winners’ 

Presentation

Technical symposium

• 11:00–11:45: Developing Innovative Processes for 

Complex Drug-Device Combination Product: How to Speed 

Product Development and Reduce Development Costs

Learning lab

• 09:30–10:00: Next Generation Packaging for Next

Generation of Biological Drugs

• 14:30–15:00: Quality-by-Deign for Pre-Filled 

Syringe Components
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Acareer in bio/pharma can be dynamic and stressful. 

Scientific advances challenge formulators to 

develop effective drugs. Quality demands push 

process development and manufacturing professionals 

to establish, monitor, and adhere to strict standards. 

Business decisions pressure bio/pharma professionals 

to adjust research and development efforts to meet 

tight deadlines. And, unanswered questions about the 

implications of Brexit may have created uncertainty 

among bio/pharma professionals working in Europe.

The annual Pharmaceutical Technology/

Pharmaceutical Technology Europe employment 

survey (1) assessed satisfaction with employment 

conditions, salary, benefits, as well as employee 

perspectives on future industry and career prospects. 

Overall, the Europe-based respondents reported 

fewer pay increases, more salary decreases, and 

more concern about job security compared 

with peers in other areas of the world. They 

also expressed more interest in the type and 

quality of work versus financial compensation. 

In one indicator, salary ranked next to last on 

a list of 12 factors contributing to job satisfaction. 

Intellectual stimulation and challenging projects 

were the top “main reasons I come to work,” 

followed by a good work/life balance, and job 

security. In comparison, North America-based 

workers emphasized salary and benefits factors.

Nearly 90% of the Europe-based respondents, 

however, said that short timelines and insufficient 

budgets and resources to accomplish a task 

contributed to job dissatisfaction; 80% said 

the work/life balance caused unhappiness 

on the job. More than 75% said “issues with 

management” were a source of dissatisfaction.

Respondent profile
More than 335 bio/pharma professionals from 

around the world responded to the survey, which 

was fielded in November and December 2018. 

Respondents primarily were full-time, permanent 

employees (87.3% of all respondents) at innovator 

bio/pharmaceutical companies (29.5%), generic-drug 

manufacturing companies (17.9%), and contract 

research and manufacturing organizations (16.7%).

The represented companies develop or 

manufacture both small- and large-molecule 

drugs (48.1%), small-molecule drugs only (28.7%), 

biologic-based drugs only (5.2%), vaccines (3.1%), 

and cell therapy or gene therapies (2.1%).

Respondents reported a range of responsibilities 

including validation, quality control/assurance, 

analytical studies, formulation, process development, 

R&D, drug delivery, and manufacturing. More than 

41% of respondents work for companies with 

more than 1000 employees; more than 49% work 

for companies with fewer than 500 employees.

Nearly 40% of the respondents held doctorate 

or higher degrees, and 41% held at least a Master’s 

degree. Compared with the global audience, the 

Europe-based respondents had more experience 

working in the bio/pharma industry; 14% had fewer 

than 10 years of experience, 18.3% had 10–20 years, 

46.2% had 20–35 years of experience, and 21.5% 

have worked in the industry for more than 35 years. 

Fewer salary increases
The most significant—and negative—survey response 

involved salary increases. In 2018, only 51.1% of 

Rita Peters

Apprehension 
Shapes Employee 
Satisfaction
Intellectual challenge, work/life balance, 

compensation, and an unclear business 

outlook create uncertainty among 

European bio/pharma employees.

Text contin. on page 26
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Employment Survey

More secure now Less secure now No ChangeIncrease Decrease No Change

I am paid below market value, considering 

my level of expertise and responsibility.

20.7%

14.7%

I am paid within market value for my job function, 

but at the low end of the range, considering 

my level of expertise and responsibility.

38%

40%

I am paid fairly for my level of 

expertise and responsibility.

38%

42.7%

I am paid excessively for my level 

of expertise and responsibility.

3.3%

2.7%

50%

Does your current salary 
reflect a change over 

last year’s salary?

How secure do you feel 
in your job compared 
with last year?

38.7%

60%

15.2%

28.8%

56.1%

26.6%

51.6%

■ 2018

■ 2017

21.9%

■ 2018

■ 201751.1%

58.7%

60%

10.9%

■ 2018

■ 2017Please rate your satisfaction with your current salary.

2.7%

38%
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Story Title
Employment Survey

Improve Decline No Ch

60%

ange

In your career, how long, on average, have 
you stayed with the same employer?

If it were necessary for you to change jobs this year, how would 
you assess the job market?

GLOBAL EUROPE

It would be straightforward 

to find a job comparable 

to the one I have now.
25.8% 23.9%

It would take a while, but I would 

be able to find a job comparable 

to the one I have now.
44.4% 43.3%

It would be straightforward to find 

a job, but it probably wouldn’t be 

as good as the one I have now.
14.8% 11.9%

I would have to search hard and be 

prepared to take what I could get. 15.1% 20.9%

Bio/pharma workers contemplate 
job and career changes.

Due to 
rounding, 
some percent-
ages may 
not add up to 
100%. Some 
questions 
allowed mul-
tiple answers.

Results based 
on 2018 
Pharmaceutical 
Technology 
Europe 
employment 
survey.

 ● Strongly Agree

 ● Somewhat Agree

 ● Somewhat Disagree

 ● Strongly Disagree

I would like to leave my job, 

given the opportunity.

I do not expect to leave my 

job in the coming year.

I would like to change careers and 

leave the bio/pharma industry.

 ● Less than 2 years

 ● 3 to 5 years

 ● 6 to 10 years

 ● 11 to 20 years

 ● More than 20 years

37.9%

22.7%

■ Global

■ Europe

What is your 
prediction for your 

company’s business 
prospects in the 

coming year?

39.4%

30.2%

3

222

52.7%

17.2%
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the Europe-based respondents 

reported an increase, compared 

with 58.7% in 2017. Nearly 11% 

reported a decrease in salary in 

2018, compared with 2.7% in 2017.

Lower compensation levels also 

reflected in salary dissatisfaction, 

which was higher than reported in 

the 2017 survey (2). More than 20% 

of the Europe-based respondents 

said they were paid below market 

value compared with 14.7% in 2017; 

38% said their pay was at the low 

end of the salary range for their 

expertise and responsibility; 41% said 

they were paid fairly or excessively, 

compared with 4.3% in 2017.

Similar to the responses of the 

global audience, nearly one quarter 

of the Europe-based respondents 

reported that they used their full 

allotment of paid time off. Nearly 30% 

said they used less than half of the 

available paid time off. Bonuses, profit 

sharing, and other benefits were 

largely unchanged year over year. 

Workloads continued to increase, 

especially for those based in 

Europe; 61.2% of the Europe-based 

respondents reported increased 

workloads in 2018; only 56.1% of the 

global audience reported heavier 

workloads in 2018. One-third of the 

respondents said they worked more 

hours in 2018 than two years ago, 

similar to responses in previous years. 

Employment longevity 
and opportunities
Europe-based respondents stayed 

with the same employer longer 

compared with the global audience 

responses. Only 18.1% of Europe-

based employees stayed with one 

employer, on average, for five or fewer 

years; 45% stayed for 11 or more years. 

North America-based respondents 

were more mobile; more than 33% 

said they stayed with one employer, 

on average, for five or fewer years. 

The Europe-based respondents 

also were more likely to stay in their 

current positions. Nearly 56% of the 

global audience said they would like to 

leave their jobs, given the opportunity; 

only 46.6% of the Europe-based 

respondents expressed a desire to 

change. More than 70% of this group 

said they do not expect to leave 

in the coming year; and less than 

14% said they would like to change 

careers and leave the bio/pharma 

industry, down from previous years.

Less than one-quarter of the 

Europe-based respondents cited 

salary as the single reason for job 

change; intellectual challenge, 

work/life balance, professional 

advancement, job security, scientific 

opportunities, and a tolerant 

workplace were cited as more 

important reasons to change jobs.

Most European respondents 

were confident they would be able 

to secure a job comparable to the 

one they currently hold; 23.9% said 

it would be straightforward to find 

a new position; 43.8% said felt they 

would find a comparable job, but 

the search would take a while. 

Europe-based respondents were 

divided in assessing the pool of 

qualified candidates and available 

job openings. While 31.9% said 

that employers compete for the 

few qualified candidates for open 

scientific/technical positions, 37% 

said there was only moderate 

competition for open positions. The 

remaining 30.8% (up from 21.6% in 

2017) said there were more qualified 

candidates than open positions, 

indicating a tighter job market.

In addition, respondents were 

not impressed by the skill sets or 

knowledge of new hires for their 

job function; 72.5% said the new 

hires were adequately trained but 

not exceptional; 23.1% said the 

new hires were poorly trained.

Business outlook
Geographic differences, and 

perhaps uncertainty created by the 

Brexit, resulted in a more negative 

outlook for business prospects by 

European-based respondents.

Only 15.2% of the Europe-based 

respondents said they felt more 

secure in their positions versus the 

previous year compared with 24.7% 

for global respondents. The percent 

who said they felt less secure was 

up slightly to 28.8%, similar to 

the global audience response.

While 52.7% of the global audience 

respondents expect business to 

improve, fewer than 40% of European-

based respondents had a positive 

outlook. Nearly one-quarter (22.7%) of 

the Europe-based respondents expect 

business to decline; 37.9% expect no 

significant change. In comparison, 

only 17.2% of all respondents 

project business will decline; 30.2% 

expect no significant change. 

Nearly one-third of the respondents 

reported that their companies 

had been through a downsizing 

or restructuring in the past two 

years; 18.1% experienced a merger 

or acquisition. More than one-third 

of the Europe-based respondents 

reported a change in responsibilities 

due to the changes in company 

structure; 7% said they left the 

company due to the restructuring.

One-quarter of the Europe-based 

respondents said they voluntarily 

changed jobs in the past two years; 

among the reasons cited—with 

multiple choices allowed—were to 

pursue a better career opportunity 

(41.2%), find more challenging work 

(29.4%), to seek a better work-life 

balance (29.4%), or to find a more 

stable/successful company (23.5%).

References
1. 2018 Pharmaceutical Technology/

Pharmaceutical Technology 
Europe Employment Survey, 
Pharmaceutical Technology, 2018.

2. 2017 Pharmaceutical Technology/
Pharmaceutical Technology Europe 
Employment Survey, Pharmaceutical 

Technology, 2017. PTE

Employment Survey — contin. from page 22

Employment Survey

Which statement best describes 
the job market for scientific 
or technical positions in bio/
pharmaceutical development 
and manufacturing in your 
geographic area?

 ● Competition for open positions is strong.

 ● Competition for open positions is moderate.

 ● Employers compete for qualified candidates.
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Since the first recombinant protein therapeutic, human insulin, 

was approved by the US Food and Drug Administration (FDA) 

in the early 1980s (1), there have been significant advances in the 

biopharmaceutical market. The industry is currently witnessing the 

emergence of protein and peptide therapeutics across a multitude 

of indications, such as oncology, infectious diseases, endocrinology, 

and immunology. The high selectivity and specificity of these 

macromolecules offer increased treatment efficacy while also 

potentially reducing the side effects and toxicity that are sometimes 

present with alternative therapeutic options (2). 

“There is enormous therapeutic potential in proteins and 

peptides,” says Rashmi Nair, senior scientist, Formulations at Dr 

Reddy’s. “Major benefits that they offer over conventional small 

molecules could be attributed to their structural and functional 

similarities to endogenous biochemicals in the human body. This 

similarity translates into better drug targeting, lesser side effects, 

and new treatment options for various diseases where complex 

chemistry is restricted in small molecules.”

Susanne Joerg, head of formulation development, Drug Product 

Services, Lonza Pharma & Biotech adds, “Protein and peptide 

therapeutics have the potential to provide safer and more targeted 

therapies. They consist of amino acids and can interact with target 

receptors or ligands to convey their pharmacologic action. As they 

specifically have the potential of a more targeted interaction with 

receptors or ligands, they thus have a lower risk for off-target 

toxicity, a characteristic of many chemical molecules. An example 

is chemotherapy agents (such as cisplatin) being used for cancer 

treatment, versus targeted antibodies that block and prevent 

specific cell growth.”

Yet, despite the therapeutic advantages these macromolecules 

offer, they are also associated with several notable disadvantages, 

such as limited bioavailability as well as physical and chemical 

instability. These disadvantages have proven problematic for 

Felicity Thomas

developers looking to create the best 

formulation and delivery method for 

these compounds and have limited 

their use.

Formulation and delivery: 
Challenges to success
As reported by Cleland and Langer 

more than 20 years ago, “The 

success of most peptide and protein 

drugs is dependent upon the 

delivery of the biologically active 

form to the site of action” (3). To 

achieve this, Cleland and Langer 

stressed that developing the most 

stable formulation possible is a 

requirement, and consideration of 

multiple routes of administration 

is important for future formulation 

development (3).

Production considerations. 

Producing protein or peptide 

therapeutics is highly complex and 

can include many more critical 

process steps than those required 

for a small-molecule drug (4). 

Additionally, manufacturers typically 

use living cells or organisms to 

synthesize the macromolecules, 

which can impact the characteristics 

of the final product (4). Research 

into protein-engineering strategies 

during drug development aims to 

address complex manufacturing 

processes (4).

“Structural modification with 

PEGylation, cyclization, chemical 

conjugation, use of enzyme 

inhibitors, absorption enhancers, 

encapsulated carriers, and so on, are 

all being employed to address the 

challenges of stability and delivery 

of protein and peptide therapeutics,” 

adds Nair. “A combination of 

approaches is often required that 

takes into consideration the route of 

administration and required target 

bioavailability.”

Despite the therapeutic 
advantages these 
macromolecules offer, 
they are also associated 
with several notable 
disadvantages, such as 
limited bioavailability 
as well as physical and 
chemical instability.
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Formulation

Direct structural modification, 

such as cyclization, PEGylation, and 

chemical conjugation, are considered 

to be key strategies in improving 

bioavailability and stability of peptide 

therapeutics (5). Co-administration 

techniques, such as with enzyme 

inhibitors, absorption enhancers, 

and encapsulated carriers are being 

assessed to improve the ability to 

deliver the macromolecules.

For Joerg, the most appropriate 

formulation development is vital in 

overcoming stability issues with these 

complex drug products for parenteral 

administration. “While freeze-drying 

usually provides the best stability, 

liquid dosage forms are preferred 

due to lower complexity for use and 

administration,” she says.

“To ensure appropriate product 

quality during manufacturing, 

integrated approaches for drug 

substance and drug product 

processing are critical, including the 

evaluation of ultrafiltration/diafiltration 

approaches, the composition of drug 

substance and product, and thorough 

evaluation of all drug substance and 

drug product manufacturing unit 

operations and operating ranges,” 

Joerg continues. “For example, the 

choice of a wrong fill pump can render 

a whole batch of protein product 

instable and non-compliant.”

Administration route 

considerations. Drug delivery 

challenges posed by protein and 

peptide therapeutics are many. Not 

only are the molecules large in size but 

they are hydrophilic, cannot easily cross 

biological barriers, are degraded by 

enzymes, rapidly leave the circulation 

system, and are highly charged, all of 

which complicate the delivery strategy. 

Commonly, as a result of these 

challenges, parenteral formulations and 

routes of administration have generally 

been the ‘go-to’ for these promising 

therapeutic options.

“Two major drug delivery routes 

are oral and parenteral,” states 

Nair. “While parenteral delivery is 

more commonly used, it has its own 

challenges with a short half-life of 

the drug resulting in frequent drug 

dosing and eventually less patient 

compliance.” 

Joerg adds, “The size and 

hydrophilicity of proteins make it 

difficult to achieve sufficiently large 

and robust bioavailability without 

parenteral administration, which 

includes intravenous, intra-arterial, 

subcutaneous, intramuscular, 

intrathecal, and intravitreal/intraocular 

administration. All these routes 

of administration have specific 

challenges in terms of allowed volume 

for administration, pH, and osmolality 

requirements, and, of course, all 

parenteral preparations must be 

sterile and compliant with regards to 

endotoxin and particle requirements, 

for example.”

Low bioavailability and metabolic 

liability have also limited the oral 

administration of protein and peptide 

therapeutics (5–7). “Proteins and 

peptides do not sustain the rigor of 

the gastrointestinal tract. Chemical 

degradation in gastric fluids, extensive 

metabolism in luminal spaces, and first 

pass metabolism are major concerns 

with oral delivery of proteins and 

peptides,” says Nair.

However, oral delivery is considered 

to be the preferred route of 

administration due to the benefits 

it offers—patient convenience and 

acceptance, which in turn leads to 

increased patient compliance (6,7). 

“Even in the few examples where 

peptides have sufficient bioavailability 

after oral or inhalation administration 

for systemic use, there are various 

other challenges to be managed and 

overcome, such as cost-of-goods, 

safety, or toxicity of the compounds 

and variability in patients,” continues 

Joerg. “The numerous attempts 

to try and overcome parenteral 

administration have seen very limited 

success—primarily due to the inherent 

complexity of structure, hydrophilicity 

of the molecule, and the fact that our 

bodies have been designed to digest 

proteins through the oral route.” 

Yet, she notes an advance in a 

more patient-centric approach to 

delivery that has been garnering 

increasing attention lately is the use 

of autoinjectors, syringes, or pens 

as delivery devices. “For example, 

monoclonal antibody therapies for 

subcutaneous administration often 

are used with syringes or even large-

volume patch pump devices,” she adds. 

These techniques, along with improved 

focus on formulation evaluation and 

using a more systemic approach of 

following quality by design for process 

unit operations, are all helping to 

progress delivery, she further explains.

“However, appropriate product 

design and thorough planning of 

clinical (or patient) use, adequate 

in-use testing, and instructions for 

use (IFUs) are of utmost importance,” 

Joerg cautions. “For example, 

syringes and autoinjector systems 

can often facilitate self-injections of 

patients. But, a properly designed IFU 

and appropriate training of the patient 

is required to ensure compliance.”

A multidisciplinary 
approach needed for the future
Over the past 30 years, there 

has been extensive research into 

improving the stability and delivery of 

protein and peptide therapeutics. The 

success of this work is being reflected 

in the fact that increasing numbers of 

these therapies are being approved 

by regulatory bodies (8) and, in terms 

of delivery, the growth of the oral 

peptides and proteins market (9).

In the near future, Joerg anticipates 

that more attention will be put on the 

integrated development of the drug 

substance and product and more 

systemic evaluations of all parameters. 

“There is an increasingly considerable 

demand coming from the industry 

for an integrated solution from a sole 

vendor who has a combination of 

“To ensure appropriate 
product quality during 
manufacturing, integrated 
approaches for drug 
substance and drug 
product processing are 
critical.”

 —Susanne Joerg, 
Lonza Pharma & Biotech

“Chemical degradation in 
gastric fluids, extensive 
metabolism in luminal 
spaces, and first pass 
metabolism are major 
concerns with oral 
delivery of proteins and 
peptides.”

 —Rashmi Nair, Dr Reddy’s
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Formulation

scientific and regulatory experience,” 

she says. “As we see pipelines 

moving to progressively complex 

biologics—for example, antibody drug 

conjugates, bispecific antibodies, 

fusion proteins, and other second-

generation antibody therapies—the 

question of drug product becomes 

even more pertinent. Many companies 

are therefore looking for expertise that 

they may not have internally to solve 

these challenges.”

In terms of drug delivery, Joerg 

notes that, even though there 

have been numerous attempts at 

progressing alternatives to parenteral 

administration, injections or infusions 

remain, at this moment in time, the 

primary option. “In order to facilitate 

administration, devices will play a key 

role,” she continues, “with increasing 

connectivity to the Internet of things.”

For Nair, the past decade has 

been particularly encouraging for 

proteins and peptides. “Many new 

drug design tools, in-silico screening 

software, and predictive simulations 

have helped drug development 

programmes. Stably folded, 

cell-penetrating proteins and peptides 

have advanced in clinical studies. 

Carrier-mediated drug delivery with 

microspheres and liposomes has 

enabled the commercialization of 

many promising drugs,” she adds. 

In the coming decade, Nair 

predicts that there will be more 

development into the use of 

polymers for drug delivery, which 

could protect proteins and peptides 

from physical and chemical 

degradation and also help to 

sustain the drug release profile 

through depots or prolonged blood 

circulation times. “But, an important 

point,” Nair concludes, “is the 

consideration of integrated drug 

substance and drug product projects 

in drug development programmes. 

Through this, overcoming the 

challenges of protein and peptide 

drug delivery will be increased as 

this is essentially a multidisciplinary 

science that requires an 

understanding of organic chemistry, 

biochemistry, pharmaceutical 

technology, and physical chemistry.”
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Soft gelatin capsules (SGC) are popularly used 

pharmaceutical dosage forms, whose critical 

quality attributes are efficient opening/rupture, 

disintegration, and dissolution. Unlike oral 

capsules, however, rectal capsules must dissolve 

in minimal fluid and hydrodynamics, without 

digestive enzymes to break down the crosslinking 

of gelatin, if any. Therefore, a reliable  biomimetic 

method is needed to characterize SGC rupture/

disintegration during rectal administration. This 

article demonstrates how qualitative physical 

attributes testing, a method that has recently 

been approved for use by the World Health 

Organization,  can be used to achieve these goals.
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S
oft gelatin capsules (SGC) are popularly used pharma-
ceutical dosage forms, wherein the active ingredient 
is delivered in a non-aqueous vehicle, either as solu-
tion, suspension, or semisolid, through various routes 

of administration. SGC offers unique advantages of  filling 
high doses of poorly water-soluble drugs, loading of ultra-low 
dose drugs accurately (e.g., cardiac glycosides and vitamin D 
analogs), and providing the option of filling excipients that 
inhibit P-glycoprotein for better bioavailability (1). 

Quality control of SGC is crucial to ensure the product’s  
intended in-vivo performance, and a variety of quality con-
trol tests are available to use for evaluation (2, 3). The critical 
quality attributes are efficient opening/rupture, disintegra-
tion, and appropriate dissolution in biological fluid. 

Table I (4,5,6) lists methods that assess the disintegration or 
rupture of SGCs. However, these tests are best suited to orally 
administered SGCs because they require a large volume of 
fluid (e.g., 500 mL). Rectal SCGs are exposed to very differ-
ent conditions (i.e., limited fluid volume [7]) and hydrody-
namics). Hence, a suitable test that is biorelevent in terms of 
media, volume, hydrodynamics, and capability to quantify 
the disintegration or rupture events of SGC for rectal use is 
essential. 

Artesunate SGCs were developed as a pre-refferal treat-
ment option for malarial infection in children under six years 
of age living in remote tropical areas with limited access and 
to provide a standard care of treatment (intramuscular arte-
sunate) in hospitals (8). Suppositories hold an advantage over 
oral therapy when treating severely ill children who are vom-
iting and who may be weak or losing consciousness, because 
they act faster than the oral dosage forms. 

The authors tested a new apparatus and method, termed 
qualitative physical attributes testing (QPAT), which was 
developed to address this need. The results of the test using 
artesunate SGCs are summarized in this article.

Materials and methods
Materials. For buffer preparation, potassium dihydrogen 
phosphate (analytical reagent [AR] grade, S.D.Fine Chem), 
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sodium hydroxide (AR grade, S.D.Fine Chem), orthophos-
phoric acid (laboratory reagent (LR) grade, Rankem), cetyl-
trimethyl ammonium bromide (CTAB) (extrapure AR grade, 
Sisco Research Laboratories), and purified water were used.

Preparation of buffer medium. The buffer solution used as the 
medium for the QPAT study was prepared by dissolving 
potassium dihydrogen phosphate and sodium hydroxide 
in purified water, to which a suitable quantity of CTAB was 
added to prepare phosphate buffer (pH 7.2, 1.5% CTAB).

Equipment (prototype). The researchers assembled a temper-
ature-controlled glass water bath that consisted of an ap-
propriate cylindrical glass-holding tube (vessel) capable of 
holding 10 mL or less of selected medium with controlled 
hydrodynamics and a platform (stainless steel mesh screen) 
to support the unit dosage form. The glass container had an 
opening with the required diameter to facilitate the intro-
duction of the unit sample (one rectal SGC). The water bath 
could hold three glass containers, which facilitated QPAT 
of three units individually and simultaneously. Additionally, 
the glass assembly facilitated visual observation of the physi-
cal events that each unit dosage form was undergoing during 
the duration of QPAT. The hydrodynamics of the water bath 
and medium in the holding tube were controlled by appro-
priately sized bar magnets in the respective chambers. The 
whole setup was placed on a magnetic stirrer with hotplate. 
Figure 1 depicts the set-up of the equipment.

Experimental procedure. The critical steps of the experiment 
are described below. These steps will ensure reproducibility 
and accuracy of experimentation and measurements: 

• A large bar magnet was placed at the bottom of the outer 
water bath.

• The water bath was filled with water to the specified 
depth at room temperature  and placed on a magnetic 
stirrer with hot plate and heated to 37±2 °C.

• Three cylindrical glass-holding tubes were lowered into 
the water bath and positioned at specified height

• A small bar magnet was placed at the bottom of each of 
the cylindrical glass holding tube. 

• Stainless steel mesh screen was placed in each of the 
cylindrical glass holding tube.

• A suitable volume (10 mL or less) of medium was poured 
into each of the cylindrical glass holding tube.

• Rotations for the bar magnet were started at the speci-
fied settings.

• Temperatures in the outer water bath and the cylindri-
cal glass holding tube were recorded until the tempera-
ture was stable at 37±2 °C for at least 5 min. 

• One dosage unit (artesunate SGC) was introduced into 
each of the cylindrical glass holding tubes.

• The time was noted and designated as T=0 min.
• Physical behaviour of the dosage unit was observed for 

any changes (not in any order of significance), such as 
physical disintegration, first traces of rupture, release 
of blend from SGC, progressive deformation leading to 
change in shape, softening (considering gelatin based 
SGC) of the dosage unit, etc.

SGC are prone to soften over the duration of the test/
experiment while disintegrating and releasing the drug 
contained within. Therefore, the critical events need to be 
observed over the QPAT, individually and collectively and 

Figure 1. A prototype setup to observe the physical events of 

artesunate soft gelatin capsule.

Table I. Disintegration test/rupture test for soft gelatin capsules described in pharmacopoeia.

Test Method

<2040> Disintegration and dissolution of 

dietary supplements–rupture test for soft 

shell capsules (4)

• Medium–water; 500 mL

• Apparatus & rpm–USP II & 50 

• Time–15 min

•  The capsule shell is considered ruptured if breached, exposing or allowing the fill contents to escape 

Disintegration test for oral soft capsules 

(Ph. Eur. Method 2.9.1) (5)

•  Medium–water. (When justified and authorized,  0.1 M hydrochloric acid or artificial gastric juice may be used.)

•  Apparatus–disintegration apparatus.

•  Time–30 min

•  All of the dosage units have disintegrated completely.

Disintegration Test for Suppositories and 

Pessaries–rectal  or vaginal gelatin shell 

(Ph. Eur. Method 2.9.2 ) (6)

•  Medium–water

•  Apparatus–specially designed setup

•  Method–rupture of the gelatin shell of rectal or vaginal capsules occurs allowing release of the contents

•  Time–30 min

•  Rupture of the gelatin shell of rectal or vaginal capsules occurs allowing release of the contents

FOR PERSONAL, NON-COMMERCIAL USE
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need to be noted. Accordingly, the critical events noted 
below were observed during the disintegration process of 
artesunate SGC and mapped as a function of time:

• A–first sign of physical breakdown of the surface thereby 
effecting release of the embedded blend of drug product

• B–progressive disintegration of the dosage unit 
• C–substantial deformation of the shape of the dosage 

unit 
• D–substantial decrease/change in the size of the dos-

age unit 
• E–near-to-complete disintegration of the dosage unit
• F–physical disintegration of the soft rectal capsule
• G–others relating to the physical structure/character of 

the dosage unit (soft rectal capsule).
QPAT for artesunate SGC was performed in phosphate 

buffer (pH 7.2, 1.5% CTAB) on initial and stability samples, 
whereas only initial samples were evaluated in water. The 
change in physical nature/appearance at every two-minute 
interval was recorded as photographs.

Results
The QPAT method was developed using artesunate SGC 
manufactured during scale-up trials. Since there was no 
suitable biorelevant rectal f luid reported in literature, the 
media recommended for the dissolution testing experi-
ment were phosphate buffer (pH 7.2, 1.5% CTAB) and water. 
CTAB at a concentration of 1.5% was selected after evaluat-
ing several commonly used surfactants in dissolution me-
dium at different concentrations using saturation solubility 
studies and dissolution trials (these data are yet unpublished 
and are currently recorded on file). Typically, the complete 
disintegration of artesunate SGC occurs within 15 minutes. 
Figures 2a and 2b depict the typical events observed in 10 mL 
of phosphate buffer (pH 7.2, 1.5% CTAB) and water, respec-
tively, during method development, based on which of the 
following acceptance criteria was set to assess the quality of 
the product in routine quality control:

• Not longer than 5 min: first sign of physical breakdown 
of the surface thereby effecting release of the contained 
drug/formulation

• Not longer than 10 min: substantial deformation of the 
shape of SGC

• Not longer than 15 min: near to complete disintegra-
tion of SGC.

Accordingly, the data collected on submission batches at 
initial and stability samples (Figure 3) were assessed against 
the acceptance criteria. A significantly low co-efficient of 
variation clearly indicates the reproducibility on observation 
unit-to-unit. The first event of physical breakdown of the 
surface occurred (event A) consistently within one minute 
on initial samples and after the storage of the samples in 
controlled temperature and humidity of 25 °C/60% relative 
humidity (RH) for 18 months. Similarly, substantial defor-
mation of the shape of SGC (event C) occurred in less than 
10 min. However, the third critical event of near-to-complete 
disintegration (event E) occurred not longer than 20 min., 
which was higher than the pre-set acceptance criteria of not 
longer than 15 min. Thus, the acceptance criteria was reset 
to not longer than 20 min. for the third event (event E) in 
the final quality specifications. 

Discussion
Acceptable disintegration and dissolution in relevant bio-
logical f luids is essential for the required performance of 
the SGC in vivo. With respect to the disintegration test of 
SGC, various pharmacopoeia offer standardized proce-
dures to evaluate the disintegration or rupture of SGC. The 
United States Pharmacopeia (USP) describes a rupture test 
for quality control of SGC containing dietary supplements, 
performed in dissolution apparatus two (paddle) at a rota-
tional speed of 50 rpm with 500 mL of immersion medium 
(4). British Pharmacopoeia (BP) prescribes a standard dis-
integration apparatus for SGC not administered by rectal 
or vaginal route using water as the immersion medium, or 
0.1M hydrochloric acid/ artificial gastric juice can be used 
when justified and authorized. In the case of rectally/vagi-
nally administered SGC, BP uses a different apparatus to 
contain four to 12 L of immersion medium and a specially 
designed holder to place the dosage forms. Apparently, these 
methods do not mimic the biorelevant conditions prevalent 
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Figure 2a. Qualitative physical attributes testing (QPAT) 

performed on artesunate soft gelatin capsules in pH 7.2+1.5% 

CTAB/10 mL.

Figure 2b. Qualitative physical attributes testing (QPAT) 

performed on artesunate soft gelatin capsules in water/10 mL.
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in the rectal region, where the volume of liquid is reportedly 
relatively low (1–3 mL) and the pH neutral at pH 7–8 with 
low buffer capacity (9). Further, the rectal region is signifi-
cantly static compared to the other regions of the gastroin-
testinal tract (10). Hence, development of suitable methods 
for evaluating the physical attributes of the disintegration 
of rectally administered SGC in biologically relevant condi-
tions is useful for efficient quality control.

SGCs fail to disintegrate in vitro primarily due to gelatin 
cross-linking upon aging, when exposed to physical condi-
tions such as high temperature and humidity, ultraviolet 
radiation, gamma-radiation, rapid drying, and chemical 
substances such as aldehydes, ketones, imines, and car-
bodiimides (1). However, gelatin cross-linking does not 
impact the in-vivo performance of orally administered SGC, 
because the digestive enzymes (i.e., pepsin or pancreatin) 
present in the gastrointestinal tract digest the gelatin cross-
linking, enabling the disintegration or dissolution of the 
gelatin shell in vivo. In contrast, the rectal region does not 
contain digestive enzymes to dissolve cross-linked gelatin, 
which could lead to product failure. Hence, a biomimetic 
method to evaluate the disintegration/rupture of rectally 
administered SGC is even more important to ensure product 
quality throughout its shelf-life.

The QPAT method developed in this experiment offers 
a simple, f lexible, robust and reproducible way of quality 
control of rectal SGC. The proposed method can be adopted 
even in a setup with limited resources. It also provides op-
portunity to handle less volume of f luid (<10mL) while 
maintaining desirable hydrodynamics and visualization of 
disintegration events. These events can also be video re-
corded or photographed for robust data maintenance. The 
opportunity to compare the change in various events during 
disintegration as a function of time (i.e., during shelf life) in 
QPAT setup is unique. Though the current scope of QPAT is 
only for rectal SGC, it can be conveniently applied to other 
types of SGC, such as vaginal SGC.

The International Council for Harmonization (ICH) 
Guideline Q6A, Specifications: Test Procedures and Accep-
tance Criteria for New Drug Substances and New Drug Prod-
ucts: Chemical Substances, provides guidance on the setting 
and justification of acceptance criteria and the selection of 
test procedures (11). Accordingly, the decision tree #7.1 in the 
guidance document allows disintegration testing, instead of 
dissolution testing, to be used as a performance/quality con-
trol test for rapidly dissolving dosage forms (Q>80% in 15 
minutes) containing highly soluble drugs (Biopharmaceutic 
Classification System class I/III), if a relationship between 
dissolution and disintegration has been established. Similarly, 
the QPAT method could potentially replace the dissolution 
testing of rectal SGC containing liquids.

A major shortcoming of the developed method is the 
difficulty in observing the physical events when the SGC 
or its contents have intense colour. However, this could be 
overcome by adopting a continuous replacement system 

Figure 3. Qualitative physical attributes testing (QPAT) events 

compared as a function of time between initial and stability 

samples in phosphate buffer (pH 7.2, 1.5% CTAB/10mL). Data given 

in mean±standard deviation (N=3). Event identification codes 

given in X-axis are described as follows: A–first sign of physical 

breakdown of the surface, thereby effecting release of the blend of 

drug product contained within; B–progressive disintegration of the 

dosage unit; C–substantial deformation of the shape of the dosage 

unit; D–substantial decrease/change in the size of the dosage unit; 

E–near-to-complete disintegration of the dosage unit; F–physical 

disintegration of the soft rectal capsule. 
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using a reciprocating pump or intermittent replacement of 
whole fluid.

Conclusion
For rectal suppositories, a bio-mimetic disintegration test 
enables efficient quality control of SGC to assure product 
quality throughout the shelf-life. In order to simulate condi-
tions within the human body, this method should not rep-
licate requirements for oral gelatin capsules, but must show 
acceptable disintegration in lower volumes of a medium 
that is free of digestive enzymes at milder hydrodynamics. 
QPAT offers a methodology that can be readily adopted for 
routine quality control. This method offers the advantage of 
easy setup, even with limited resources.  The World Health 
Organization has already accepted the method for quality 
control of artesunate SGC for disintegration events (12).
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Currently, a significant proportion of drugs that are approved or in 

the development pipeline are poorly soluble (1). This proportion 

may proliferate further as a result of the increasing drive to develop 

new chemical entities (NCEs) that are molecularly more complex. 

Yet, despite offering noteworthy advantages—high selectivity and 

specificity, for example—more complex molecules also incur their 

own set of disadvantages. “As drugs become more complex, there is 

a trend towards higher molecular weight and increased lipophilicity 

that can decrease aqueous solubility,” confirms Jessica Mueller-Albers 

strategic marketing director for oral drug delivery solutions at Evonik. 

Julien Meissonnier (vice-president, Science and Technology) and 

Ronak Savla (scientific affairs manager), both from Catalent Pharma 

Solutions, agree that increasing molecular complexity impacts 

a drug’s solubility. “However, solubility is a deceptively complex 

phenomenon, and its minutiae can lead to different conclusions,” 

they add. “On the surface, it is simply dissolution of a solute (drug 

molecule) in a solvent (buffer or media). But, there are dozens of 

factors that affect solubility.”

Solubility of a substance happens under dynamic equilibrium 

(2), which means that dissolution and precipitation happen both 

simultaneously and in an opposing fashion. Therefore, it can be 

reasoned that intermolecular interactions between the solute (or 

drug) and solvent must be a consideration along with environmental 

factors, such as temperature and pressure. 

“The factors considered to have the most influence are molecular 

descriptors such as molecular size, shape, flexibility, and hydrogen-

bonding ability,” say Meissonnier and Savla. “A drug’s solubility is also 

greatly affected by the composition of the solvent system (pH, nature, 

strength of drug-solvent attractions), which is often underestimated 

when using aqueous solubility as an indicator for a drug’s solubility in 

biological conditions.”

Oral ingestion—the importance of permeability
Irrespective of route of administration, pharmaceutical drugs need to 

be in solution form in order to be absorbed (3), however, considering 

Felicity Thomas

that the majority of drugs sold in 

the United States and Europe are 

administered orally (2) then intestinal 

permeability is also important. 

“Solubility, along with permeability, 

are the two most important factors 

affecting oral drug absorption and 

underlying the Biopharmaceutics 

Classification System (BCS) and 

Developability Classification System 

(DCS),” say Meissonnier and Savla.

BCS and DCS are classification 

systems used to predict what will 

impact the in-vivo performance of 

drugs (4,5). Predictions performed 

with these systems are restricted 

using solubility and permeability as 

parameters (2). Drugs are considered 

to be highly soluble when the 

highest-dose strength is soluble in 

250 mL (or less) of aqueous solution 

(according to the BCS) or when the 

highest total dose in 500 mL (or less) 

of aqueous buffer pH 6.5 (according 

to the DCS).

However, for pharmaceuticals, 

the solvent of choice is water, 

in which most drugs are poorly 

soluble (2). Solubility, being the most 

important rate-limiting parameter 

for orally administered drugs, is a 

major challenge for the formulation 

scientist. “The increasing numbers 

of poorly soluble NCEs increase 

the importance of bioavailability 

enhancing technologies to enable 

development success,” add 

Meissonnier and Savla.

Overcoming solubility 
challenges
Solubility improvements can 

be achieved through several 

means, which fall under two 

main categories. “The two main 

methods to alter the solubility or 

dissolution of a drug substance are 

through either material engineering 

or formulation development,” 

“As drugs become more 
complex, there is a 
trend towards higher 
molecular weight and 
increased lipophilicity that 
can decrease aqueous 
solubility.” 

—Jessica Mueller-Albers, 
Evonik
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The Solubility 
Conundrum

Early adoption of the right approach to 

address solubility can deliver significant benefits.
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says Mueller-Albers. “A mix of 

competencies that can be tailored 

to the specific needs of a project, 

including particle engineering, 

milling, solid dispersions, silica 

technologies, and formulations that 

enable rapid disintegration can be 

leveraged to enhance the solubility 

and bioavailability of drugs.”

An initial step in tackling solubility 

challenges for Meissonnier and 

Savla is optimization of the drug 

molecule itself through chemical 

design, followed by evaluation of 

the physical form of the molecule 

and its impact on solubility. “Despite 

these efforts, a growing number 

of molecules reach the preclinical 

and clinical development stage with 

persisting solubility issues, requiring 

advanced formulation technologies,” 

they add. “Several formulation 

technologies are designed to resolve 

solubility issues.” 

However, they note that only 

a few of these formulation 

technologies demonstrate all 

the criteria desirable in drug 

development that can be used 

throughout clinical development 

and commercialization.

Formulation considerations
“Way too often, formulation 

scientists jump on the solubility 

challenge and try to resolve a 

partially defined or wrongly defined 

problem.”

For example, they explain, if 

trying to improve solubility of a 

formulation when the issue actually 

lies with dissolution rate, chemical 

instability, and/or high first-pass 

metabolism, time and effort 

could be wasted on the wrong 

development pathway. “The most 

important consideration revolves 

around employing the right models 

to characterize the molecule’s 

developability problems,” they 

continue. “It is key to leverage and 

develop the right physiologically 

based pharmacokinetic (PBPK) 

models to evaluate if the absorption 

hurdle is only solubility based. 

According the Biopharmaceutical 

Drug Disposition and Classification 

System (BDDCS), most poorly 

soluble and highly permeable drugs 

are subject to liver metabolism, 

and in several instances, drug 

metabolism at the gut wall and in 

the liver may be the main hurdles.”

Using the DCS, formulators can 

determine whether dissolution 

kinetics (DCS IIa) or intrinsic 

solubility (DCS IIb) is the main 

hurdle. If solubility is the main 

hurdle to formulation success, 

then leveraging the right model to 

bridge drug-substance properties 

with formulation technology 

becomes critical, according to 

Meissonnier and Savla. “One of the 

most important features of the DCS 

model is factoring in the total dose 

in relation to solubility,” they say. 

“In the very first animal studies, 

drugs are often tested at 10s–100s 

of milligrams per kilogram of 

body weight, which magnifies the 

solubility hurdle and may suggest 

the selection of the most complex 

technologies, whereas more simple 

solutions would be required for 

human clinical studies.”

There are numerous solubility 

enhancing technologies available, 

and for companies developing 

innovative drugs, selecting 

the best technology can be a 

difficult process. “Among many 

technologies, only a few have 

made it successfully to the 

clinic, and on to market. For 

DCS IIa molecules, particle size 

reduction (micronization and 

co-micronization) can overcome 

the slow dissolution rate, and for 

DCS IIb molecules, only lipid-based 

formulations and amorphous 

dispersions (made via spray 

drying and hot melt extrusion) 

have demonstrated commercial 

success,” explain Meissonnier 

and Savla. “Therefore, parallel 

screening of those technologies to 

select the most appropriate to the 

development stage is key.”

Mueller-Albers also notes the 

importance of a parallel approach. 

“It’s recommended to use predictive 

tools that can minimize development 

costs, as well as process technologies 

and equipment that avoid interactions 

with the API, enable higher drug 

loadings, and improve stability,” she 

says. “Finally, it’s always important to 

review the physical properties of the 

drug, ease-of-manufacturing, and the 

patent position.”

Dissolution testing
“A fundamental goal of 

pharmaceutical development is to 

optimize drug levels available in 

the body to match the therapeutic 

window, so that the desired 

therapeutic effect is achieved 

without adverse side effects,” 

Mueller-Albers states. 

An important tool used within 

the pharma industry to determine 

the performance of oral solid 

dosage forms is that of dissolution 

testing (6). “Dissolution testing is a 

standardized method for measuring 

the rate of drug release from a 

given dosage form to optimize the 

formulation,” adds Mueller-Albers. 

“Tests must not only be robust 

and reproducible, but be able to 

detect any key changes in product 

performance between different 

formulations or batches. It is also 

essential that in-vitro dissolution 

matches in-vivo conditions. If 

the dissolution procedure is well 

designed, it should help to accelerate 

drug development by an effective 

selection of prototype formulations 

and de-risk the clinical studies, 

which are necessary in the drug 

product approval process.” 

“First and foremost, 
formulating a poorly 
soluble molecule 
requires an in-depth 
characterization of its 
underlying bioavailability 
challenge.”

—Julien Meissonnier and 
Ronak Savla, Catalent

“The effectiveness of any 
oral dosage form depends 
upon the intrinsic ability 
of the drug to reliably 
dissolve in the fluids of 
the gastrointestinal tract 
prior to it being absorbed 
into the blood stream. 
The rate of dissolution 
is a critical factor in this 
process.” 

—Jessica Mueller-Albers, 
Evonik
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Meissonnier and Savla say that the first step should 

be to establish whether the dissolution testing is 

intended to be used to predict in-vivo performance or for 

quality assurance/control (QA/QC). “There are guidance 

documents and guidelines published by regulatory 

authorities and scientific organizations that deal with 

scale-up and post-approval changes, bioequivalence, 

and biowaivers,” Meissonnier and Savla continue. “A 

design-of-experiments (DoE) approach should be applied 

to develop a control strategy and define a design space. 

The API solubility and stability in the dissolution media 

should be part of the test set-up. Part of the dissolution 

test validation should assure that other components (i.e., 

excipients) do not interfere with ultraviolet absorbance, 

and that the calibration curve is linear and covers the 

lowest to highest concentration achieved during testing.”

When specifically looking at development projects 

involving poorly soluble drugs, Mueller-Albers explains 

that biorelevant media, such as fasted (FaSSIF) or 

fed-state simulated intestinal fluid (FeSSIF), can be 

employed. “These media contain solubilizing ingredients 

such as bile salts and phospholipids at physiological 

concentrations that are more precise in simulating 

the in-vivo solubility and dissolution rate of poorly 

soluble compounds than pure buffer media,” she says. 

“Dissolution volumes used in the in-vitro test can also 

be adapted to better reflect the physiological situation. 

Dissolution testing for QC purposes may also require 

a non-physiological pH, or the addition of solubilizers, 

such as sodium lauryl sulfate, to enable different product 

qualities to be differentiated based on the dissolution 

behaviour.” 

Conclusion
“Poor solubility was once considered to be a ‘show-

stopper’ in formulation development,” summarizes 

Mueller-Albers. “However, while the risk of solubility 

has been reduced, there are still many drug candidates 

with physical characteristics that are incompatible 

with conventional processing technologies. Despite 

many pharmaceutical companies establishing standard 

processes for the development and manufacturing of 

drug products with poor solubility, in my opinion, there 

is still a strong need to select development partners 

that can provide rapid, reliable support into clinical 

studies.” 

Considering oncology, Meissonnier and Savla state 

that this trend of compounds reaching patients with 

unaddressed solubility issues is magnified as clinical 

development pathways are often accelerated, leading 

to the first formulation that is investigated making it 

through to market launch. “So, poorly soluble oncology 

molecules (e.g., most protein kinase inhibitors) can 

reach the market with sub-optimal formulations and 

persistent solubility shortcomings,” they note. 

If these solubility issues are not addressed, 

there may be dire consequences. “Solubility issues 

may result in higher pharmacokinetic variability 

(intra- and inter-patient) and a positive food effect 

(sometimes translated into a marked increase in 

serum concentrations of tenfold or higher). These 

detrimental properties, often combined with a narrow 

therapeutic index, can lead to significant challenges 

in patients and avoidable black box warnings,” 

Meissonnier and Savla warn. 
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benefits and complement market 
differentiation.”

—Julien Meissonnier and Ronak Savla, 
Catalent
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Bioprocessing technologies have evolved rapidly and 

significantly during the three decades the biopharmaceutical 

sector has been in existence. Despite the success of operational 

improvement programmes and measurable increases in productivity, 

biomanufacturing continues to face challenges (1). Increased cost, 

quality and production pressures, oncoming competition from 

biosimilars, and the growing importance of emerging markets and 

personalized medicines are creating the need for further evolution in 

bioprocessing technologies (2,3).

Steady-state conditions with continuous process approaches 

have been introduced to decrease cycle times, reduce capital and 

operating costs, and enable faster scale-up with more consistent 

quality and greater manufacturing flexibility (3,4). At this point, 

end-to-end, fully integrated continuous processing has not been 

implemented outside the laboratory. Solutions are still being 

investigated for realizing enclosed, bioburden-free, fully automated, 

fully continuous processes from bioreactor to formulated drug 

product with global process control that run for long durations (1,2). 

In the meantime, hybrid or semi-continuous approaches are being 

implemented by early adopters of continuous bioprocessing.

Batch vs. continuous virus filtration
Virus filtration is a crucial downstream processing operation that 

must be carefully considered when implementing continuous 

bioprocesses to ensure patient safety. There are several differences 

between batch and continuous virus filtration process parameters. 

The unit operations in batch mode typically last for four to six hours, 

while continuous processes can be performed for days. Operating 

pressures are also much lower during continuous virus filtration, 

and an adsorptive pre-filter is essential for the removal of potential 

aggregates that might lead to fouling of the virus filter. Batch systems 

are open with manual or semi-automated control, while continuous 

processes are closed, more complex, and highly automated. The 

feedstream for a batch process is homogeneous, but in continuous 

Birte Kleindienst 

is product manager, 

Virus Clearance, birte.

kleindienst@sartorius-

stedim.com; Peter Kosiol 

is scientist, Membrane 

Development; and Anika 

Manzke is product 

manager, Virus Clearance, 

all at Sartorius Stedim 

Biotech.

Continuous 
Processing: 

Challenges and 
Opportunities 

of Virus Filtration
Requirements for virus filtration must be considered in 

developing continuous downstream processes. 

virus filtration, variability in protein 

concentration, pH, and conductivity 

from the elution peaks of the 

previous chromatography step will 

challenge the virus filter (1). 

Design space 
of continuous viral filtration
In batch processing, it is known 

that protein concentration, pH, 

conductivity, buffer type, viscosity, 

additives, operating pressure, 

and pressure release times can 

affect virus filter performance. 

The question is: which of these 

process variabilities are relevant for 

continuous virus filtration? To begin 

answering this question, a design-

of-experiment (DoE) study was 

conducted to define the design space 

for continuous virus filtration.

DoE. A full factorial DoE (23) was 

performed including a total of 10 

experiments that varied the length 

of the run, the operating pressure, 

and either a monoclonal antibody 

(mAb) or buffer feed. Depending on 

the total length of each run, pressure 

was applied for 24 or 48 hours twice 

with a 30-minute pressure release 

after each filtration period as shown 

in Figure 1. For the 48-hour runs, 

an additional pressure release of 

60-minutes was conducted. Fractions 

were collected in the beginning of 

each filtration and before and after 

each filtration period and pressure 

release to evaluate any impacts of 

the pressure profile.

Filtration parameters. Because 

continuous virus filtration is operated 

at much lower flow rates, longer 

filtration times often involve longer 

pressure releases than are observed 

with batch filtration; these operating 

parameters were included in the DoE 

study. Although continuous filtration 

is typically run at constant flow 

rather than constant pressure, for 

ease of experimentation, a constant 

pressure range of 0.1 bar (1.5 psi) 

up to 0.5 bar (7.2 psi) was covered 

to represent a maximum of 25% of 

the flow used in batch operations at 

2.0 bar (30 psi). Filtration times of 48 

to 96 hours were used to keep the 

operating time within the normal 

five-day work week.

Virus model. Pseudomonas 

aeruginosa bacteriophage PP7 

(ATCC 15692-B2), a single stranded, 
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20–25 nm, non-enveloped, ssRNA 

bacteriophage from the Leviviridae 

family, was used. PP7 bacteriophage 

is an established model system 

that is often used to evaluate the 

removal capabilities of virus filters 

(5). The filters were challenged with a 

minimum titre of 106 pfu/mL. 

Product feed. A mAb feed 

(non-optimized after ion exchange 

chromatography at 0.3 g/L in 

20 mM, pH 7.2 TRIS hydrochloric 

acid and 150 mM sodium chloride) 

and a buffer solution (20 mM KPI 

buffer, pH 7.2) were used to test 

virus retention in the presence and 

absence of protein to exclude the 

possibility of interactions between 

the mAb, the PP7, and the virus 

retentive membrane (commercial, 

down-scaled 1.7 cm2 Virosart HF 

filter with a down-scaled 5.0 cm2 

Virosart Max adsorptive 0.1 μm inline 

pre-filter, both from Sartorius Stedim 

Biotech). It was determined upfront 

that the pre-filter did not remove 

bacteriophage PP7 in a significant 

amount.

Results. Results for the DoE study 

using the buffer and mAb feed are 

shown in Figure 2. Notably, in both 

cases, retention without any virus 

breakthrough was achieved over 

the entire filtration period for each 

experiment. Therefore, a robust log
10 

reduction value (LRV) of greater than 

four was achieved independent of 

operating pressure, pressure release 

time, and overall filtration time. The 

titre of PP7 bacteriophages declined 

over the course of 96 hours from 106 

down to 105 pfu/mL, whereas the 

mAb feed seemed to stabilize the 

titre. 

Separately, the stability of 

typical model viruses used for 

validation studies of virus filters 

was investigated under the 

long processing time present in 

continuous manufacturing. Simple 

infectivity tests were conducted 

for Minute virus of mice (MVM) and 

Murine leukaemia virus (MuLV) in the 

buffer and mAb feed used for the 

DoE study. The results over 96 hours 

are shown in Figure 3.

MVM and MuLV infectivity 

decreased during the 96-h operation 

time. The decline in MVM infectivity 

of 0.5 LRV is within the variation of 

the assay. MuLV, a large enveloped 

Figure 1: Pressure profile over the virus filter during a design of 

experiment study.

Figure 2: Design-of-experiment results of virus retentive 

bacteriophage PP7 capacities of a filter (Virosart HF, Sartorius 

Stedim Biotech), in either monoclonal antibody (mAb) or buffer 

feed, over the course of a continuous virus filtration. LRV is log
10
 

reduction value.

Figure 3: Infectivity of Murine leukaemia virus (MuLV) (top) and 

Minute virus of mice (MVM) (bottom) over 96 hours in monoclonal 

antibody (mAb) and buffer feeds. LRV is log
10
 reduction value.
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virus known to be a less stable virus, 

showed a higher decrease of titre 

with 1 LRV.

Virus clearance validation
New ways of manufacturing, such as 

continuous processing, bring up new 

challenges for process validation. A 

representative feedstream for the 

virus validation studies needs to be 

defined. In addition, while the DoE 

results presented here indicate that 

filtration parameters do not have a 

significant impact on virus retention, 

such performance must be confirmed 

by end users under their specific 

process conditions. One possible 

approach is to conduct a DoE type of 

validation by identifying the critical 

parameters (e.g., concentration, flow, 

pH, conductivity) and then validating 

only the representative worst-case 

conditions. 

The manner in which the virus 

should be spiked has also to be 

addressed. Typically, in batch 

processing, the “spike and run” 

method is used, in which the spike 

is added to the pooled feedstream 

prior to the virus filtration. This 

approach is difficult to realize with 

a continuous flow of product. Inline 

spiking for continuous dosing into 

the feed seems to be the most likely 

workable approach in the industry. 

This method can overcome the 

challenges of loss virus infectivity 

over time because fresh virus can 

be continuously introduced. Inline 

spiking involves a complex setup and 

equipment, however. 

Numerous other challenges 

for validation of continuous virus 

filtration must be addressed, such 

as the use of an inline pre-filter 

and potential filter blockage by the 

feedstream and/or virus itself with 

increasing volume.

Process implementation
One possible process implementation 

for virus filtration in continuous 

processing is to use a set-up with 

two filtration lines that can be 

operated independently of each 

other in a preparation mode or 

operation mode (2,6), as shown in 

Figure 4. Each line has a pump, flow 

and pressure sensor, adsorptive 

pre-filter, virus filter, and buffer and 

water-for-injection supply. Steps such 

as flushing, equilibration, filtration, 

buffer flush, wetting for integrity 

tests (IT), and IT are performed in 

preparation mode, whereas the 

product filtration is performed in 

operation mode. Ideally all valves 

would be fully automated, and 

implementation would be achieved 

in a sterile manner to avoid the need 

for steam-in-place and clean-in-place 

operations.

Passed IT of virus filters are 

essential in order to release a 

batch, which is a challenge in 

continuous processing (7). Risk 

assessments have to be performed 

in order to minimize the risk of 

failed post-use IT in production. 

Some potential approaches 

like conducting pre-use, post-

sterilization IT (PUPSIT) on all 

filters are currently discussed in 

the industry to mitigating the risk. 

This approach could potentially be 

incorporated into an end-to-end, 

integrated continuous process from 

bioreactor to fill/finish. 

Conclusion
In this study, the design space for 

continuous virus filtration was 

defined with respect to filtration 

parameters, and parameters such 

as low flow rates, long filtration 

times, and increased pressure 

releases showed no impact on the 

filter tested. Commercially available 

virus filters can be run in continuous 

mode. Although some challenges 

for validation of continuous virus 

filtration must still be addressed, 

parallel filtration lines that allow 

in-line filter testing are one concept 

for allowing implementation 

of continuous virus filtration in 

commercial manufacturing. 
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Figure 4: Possible process implementation of continuous virus filtration showing 

operation mode (left) and preparation mode with integrity testing (IT) (right).
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Drug shortages are one of the most talked about topics in bio/pharma 

in recent years. Robust process development can help ensure that 

life-saving medicines reach patients.

Chris Moreton of FinnBrit Consulting and Susan J. Schniepp, executive 

vice-president of Post-Approval Pharma and Distinguished Fellow at 

Regulatory Compliance Associates, discuss how poor process design can 

affect the supply chain and the pitfalls some pharma companies fall into.

Mistakes in process development
PTE: What are some common pitfalls pharmaceutical manufacturers face 

when developing manufacturing processes?

Schniepp (Regulatory Compliance Associates): I think one of the 

major pitfalls that affects the development of a robust manufacturing 

process is consideration regarding the equipment used, not only in the 

development of the process, but also in the transfer of the process to 

various manufacturing sites. I think this pitfall applies to both large- and 

small-molecule development. The new products are developed with 

consideration to the use of modern equipment. When these products 

get transferred from the development arena to the manufacturing arena, 

the equipment might not be comparable. The manufacturing facility 

may have older versions of the necessary equipment for producing the 

product, which could result in problems during transfer of the process. In 

some cases, the older equipment may require more human interaction, 

which could compromise the ability to meet the operating requirements 

specified in the original process. This would prompt changes to the 

original process that might significantly impact the efficiency of the 

manufacturing process and create deviations that need to be investigated 

to assure the product is safe to be released. Some process changes could 

also result in regulatory changes requiring prior approval before they can 

be implemented.

Moreton (FinnBrit Consulting): I cannot comment on Big Pharma, 

but for small pharma/start-ups working with small molecules, common 

pitfalls include insufficient understanding of the limitations of the API, 

excipients, and processing. The questions that should be asked for any 

pharmaceutical formulation and process development project are:

Susan Haigney

• What do we have to do to get this 

drug substance into a form that will 

provide acceptable bioavailability via 

the intended route of administration?

• What processing can I use?

• What excipients can I use?

Effects of poor 
process development
PTE: How can poor process 

development affect the supply chain?

Moreton (FinnBrit Consulting): 

Poor process development will most 

likely lead to stoppages, failed batches, 

and possibly reduced shelf-life. If the 

drug product cannot be made on a 

routine basis, there will likely be supply 

chain interruptions and patients will 

suffer. This can apply to both clinical 

supply and commercial manufacture.

Schniepp (Regulatory Compliance 

Associates): Poor processes 

generate deviations, which need to 

be investigated before product can be 

released. The more deviations there 

are associated with the product, the 

more chance the supply chain will be 

interrupted. If the original deviations 

are not investigated thoroughly, [there 

is the] chance that repeat deviations 

will occur. Until these deficiencies are 

successfully resolved, there is a good 

chance that the supply chain will be 

disrupted.

PTE: How can it affect a company’s 

bottom line?

Schniepp (Regulatory Compliance 

Associates): Poor process 

development leads to inefficiencies in 

manufacturing. These inefficiencies 

lead to delays in product release as 

well as product rejection. Unless the 

inefficiencies are effectively resolved 

and remediated, the company will 

continue to experience delays in 

product release and lost revenue from 

product rejection.

Moreton (FinnBrit Consulting): 

Problems with supply of the drug 

product, for whatever reason, will 

mean that patients may be transferred 

to alternative products, possibly 

permanently. This will result in lost 

sales and thus lost revenue.

During clinical trials, interruptions to 

the supply of an investigational drug 

can compromise study results, cause 

delays in completion of clinical trials, 

and possibly delay the filing of the 

marketing application, and thus loss of 

future revenue. PTE
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With the deadline for the United Kingdom’s exit from the European 

Union rapidly approaching, the intricacies and complexities of 

the break-up between the regions are becoming more apparent. For 

the pharmaceutical industry, in particular, there have been numerous 

concerns raised about the impact of Brexit and the potential 

ramifications of a ‘worst-case’ scenario outcome (1). 

Under the current system, all members of the EU benefit from 

universal access to any European qualified person (QP) to sign-off and 

release a medicinal product to the European market. However, after 

29 March 2019 this situation may change.

To assess the potential issues facing QPs both in the UK and Europe, 

Pharmaceutical Technology Europe spoke with Colin Newbould, 

director of regulatory affairs and QP services at The Wasdell Group, 

about the role of the QP and the impact of Brexit in more detail.

The QP and Brexit
PTE: Could you briefly run through the key aspects of the role of a QP?

Newbould: The QP’s role is defined by several pieces of legislation:

• Article 51 of Directive 2001/83/EC for Medicinal Products 

• Article 13 of Directive 2001/20/EC for Investigational Medicinal 

Products

• Eudralex, Volume 4, Annex 16, Section 1.7.

This should include the manufacturing sites of the starting 

materials and packaging materials for the medicinal product and any 

other materials deemed critical through a risk assessment of the 

manufacturing process.

PTE: What would be considered the ‘best-case’ Brexit scenario for a 

QP in the UK and for those in the EU?

Newbould: In the best-case scenario, there needs to be parity 

recognition between the UK and the EU for QPs when it comes to 

their authority, legal status, and qualification. This would ensure that 

batches can be released between the UK and EU without further 

auditing being required. Ultimately, this will negate any risk of delay or 

shortage in drug delivery.

Felicity Thomas

PTE: What would be the ‘worst-

case’ Brexit scenario?

Newbould: Any regulatory 

divergence will result in additional 

auditing throughout supply chains 

for products being shipped between 

the EU and UK. There’s a risk of a 

reduction in standards and increased 

variability within EU as a significant 

proportion of QP certifications for 

the EU are currently provided from 

the UK. Seventy percent of clinical 

trials are managed through the UK, 

as a result EU QPs will be less familiar 

with the standards and requirements 

associated with them. Losing access to 

this expertise will be a blow for the EU.

In the longer-term and on a more 

practical level, there will be issues 

around experience as QPs may have 

to familiarize themselves with entirely 

new requirements and there will no 

doubt be some scepticism as any new 

requirements bed-in. Potentially, QPs 

could find themselves unknowingly 

acting illegally as they aren’t familiar 

with new requirements. 

As it stands, there remains a lack 

of clarity in this area.

QP certifications 
and resources
PTE: Currently the UK manages 

a significant proportion of QP 

certifications for the EU. Has there 

been any/realistic advice from either 

the UK government or the EMA on 

how this work will be covered if UK 

QPs are no longer recognized in the 

EU post-Brexit?

Newbould: This is still largely 

unknown. There is some clarity for 

“The QP has a range 
of obligations. Broadly 
speaking, they must 
ensure that the entire 
supply chain of the 
active substance and 
medicinal product up to 
the stage of certification 
is audited, documented, 
and compliant with EU 
GxP requirements and 
the requirements of 
the product’s intended 
market.” 

—Colin Newbould
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Regulatory 
Divergence: 
The Burden 
of Brexit?

As Brexit rapidly approaches, the lack 

of clarity around the regulatory balance 

between the regions could lead to a 

reduction in standards.
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European Regulations

specific roles such as Qualified Person 

Responsible for Pharmacovigilance 

(QPPV) who must be a resident in 

the EU. Certain member states have 

indicated they will recognize UK QPs 

if they are named on a licence in 

practice—however, it remains to be 

seen if the EU and UK will agree to 

this at a regulatory level. 

PTE: Do you anticipate there may 

be a rebalance of the talent pool of 

QPs within the UK and EU post-Brexit?

Newbould: There has always been 

a shortage of talent in the QP space, 

so any rebalance will not be simple 

or quick.

Relocation of EMA
PTE: Does the relocation of the EMA 

impact QPs directly or has this had 

wider regulatory implications?

Newbould: The EMA is anticipating 

that it will lose almost a third of its 

staff in relocating to Amsterdam, 

which will no doubt have a knock-on 

effect on the resources available and 

ability to cope with routine activities. 

There are already discussions of 

suspending or reducing activities, 

including work on developing and 

updating guidelines, beyond that 

which was originally proposed to 

ensure core activities continue 

unaffected. 

The implication is a short-term 

slowdown in the development of new 

regulations. 
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“Large-scale relocation, 
recruiting, and training will 
be required to fill the void 
left by UK QPs if they aren’t 
recognized by the EU in a 
post-Brexit Europe.” 

—Colin Newbould

Brexit Updates

The following is a list of some of PharmTech’s most 

recent opinions, articles, and news items on Brexit:

• Brexit May Cause Exodus of Life-Sciences 

Professionals from UK, Notes Research

According to research from staffing firm, Kelly 

Services, 14% of life-science professionals based in 

the UK may move abroad if Brexit results in negative 

changes to economic conditions.

• UK Pharma Industry Emphasizes Need to Avoid 

a ‘No-Deal’ Brexit

The UK Pharma Industry has emphasized the need 

for the government to avoid a ‘no-deal’ Brexit in 

response to the Prime Minister delaying the deal 

vote.

• Relocating EMA: A Far from Ideal Situation

EMA’s relocation to Amsterdam and resulting staff 

losses could severely weaken the agency’s role as a 

leading medicines regulator.

For the most up-to-date information on Brexit and its 

impact on the bio/pharma industry, along with other 

pertinent industry news, visit www.PharmTech.com.
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Clinical and Commercial scale

Fill & Finish services

Clinical trial and small-scale 

manufacturing 

Large-scale manufacturing and 

lyophilization by 2020

Inspection–labelling–packaging and 

serialization

Support services

Quality

Project management

Hall 7.1, Booth F62

Contact details

Catalent Pharma Solutions

14 Schoolhouse Road Somerset, 

NJ 08873 USA

Tel.  00800 88 55 6178 (EU) 

Tel.  +1 888 765 8846 (USA) 

solutions@catalent.com

www.catalent.com

Catalent Pharma Solutions

Company 
description
Catalent Pharma Solutions 

is the leading global 

provider of advanced 

delivery technologies and 

development solutions 

for drugs, biologics, and 

consumer health products.

With 85 years of experience across 

prescription and consumer markets, 

Catalent has the deepest expertise, 

the broadest offerings, and the most 

innovative technologies to help its 

customers get more molecules to market 

faster, enhance product performance, 

and provide superior, reliable 

manufacturing and packaging results.

From a single, tailored solution, to 

multiple answers throughout a product’s 

lifecycle, Catalent can improve total 

value of treatments and accelerate 

programmes to clinic and beyond.

Catalent. More products. Better 

treatments. Reliably supplied.TM

Major products/services 
being exhibited
Catalent’s prefilled syringes provide 

safety and convenience advantages over 

multi-dose forms.

From its European and US sites, 

Catalent provides specialised scientific 

support and manufacturing of complex 

injectable treatments. As a leader in 

sterile manufacturing, Catalent offers a 

customisable range of prefilled syringe 

products, innovative fill-finish processes, 

and speciality delivery vehicles including 

auto-injectors.

Catalent’s site in Bloomington, 

Indiana provides end-to-end biologics 

development services, and integrates 

biomanufacturing capacity with expertise 

in sterile formulation and fill-finish across 

a number of dose forms, including liquid 

and lyophilized vials, pre-filled syringes 

and cartridges.

Catalent now has an annual syringe-

filling capacity of more than 300 million 

units, and provides access to specialised 

technologies that ensure extreme 

precision for safer, more accurate dosing. 

Its expertise in process design, scale-up, 

quality assurance, validation and 

regulatory support provides efficiency 

and support across virtually any sterile 

dosage form.

Booth B36
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Contact details

Danapak Flexibles A/S, 

Schur Flexibles Holding GesmbH

Danapak Flexibles, Strudsbergsvej 3

DK-4200 Slagelse

Tel.  (+45) 65 48 00 00

Fax.  (+33) 957 78 88 66

info@danapakflex.com

danapakflex.com

Danapak Flexibles A/S, Schur Flexibles Holding GesmbH

Booth H30

Company 
description
Danapak Flexibles 

A/S from Slagelse, 

Denmark, is part of the 

Schur Flexibles Group, 

headquartered in Wiener 

Neudorf, Austria. The 

group specializes in 

innovative, high-quality 

and made-to-measure 

high-barrier packaging 

solutions for the food, 

tobacco, and pharmaceutical industries. 

With its integrated chain of added value, 

from extrusion via print and laminating, 

to extensive bag and pouch making, 

the Group is one of the top European 

companies in the industry. 

Danapak is a market leader in highly 

complex laminates with high chemical 

resistance and inertness to the 

transdermal industry offering a broad 

standard range of materials including 

child resistant options.

Major products/
services being exhibited
Danapak has developed a range of 

alternative specifications for Barex 

laminates through active use of the 

Hansen Solubility Parameter (HSP) 

analysis and protected by patent 

applications. Danapak is able to offer 

customers tailormade packaging 

solutions, particularly suited to individual 

API’s and excipients, and has introduced 

a patented range of lidding materials for 

blister applications. The range offers very 

high barrier properties, and is consisting 

of alu-, PETM- and transparent PET 

laminates with recycable options. 

Contrary to traditional specs using 

sealing lacquers, Danapak is offering all 

specs with polymers as sealing media, 

securing a smooth and constant peel 

opening of the packs. A patented opening 

of the blister card offers child resistance 

being still senior friendly.

The latest novelty is a new anti-

counterfeit concept, allowing to have a 

unique holographic effect built into the 

packaging without any use of inks or 

varnish. The holographic effect WHICH 

CAN BE MADE WITH EXTREME DETAIL 

is visible to the end-user without the 

use of any other device. It is made with 

nano-structures which reflect the light 

in specific colours and patterns. This 

patented system is available in both 

transparent and metallized solutions.

Hologram 
structures are an 
Innovative concept 
for counterfeit 
security, here e.g. 
medicine portion 
packs - Danapak 
Flexibles A/S, a 
subsidiary of Schur 
Flexibles

Contact details

Gerresheimer

Klaus-Bungert-Str. 4, 

40468 Düsseldorf, Germany

Tel.  +489 211 6181-0

Fax.  +49 211 6181-295

info@gerresheimer.com

www.gerresheimer.com

Gerresheimer

Gerresheimer booth B62

Gerresheimer Sensile 
Medical booth A94

Company 
description
Gerresheimer is 

a leading global 

partner to the 

pharma and 

healthcare industry. 

With specialty glass 

and plastic products, 

the Company 

contributes to 

health and well-

being. Gerresheimer 

operates 

worldwide and 

its approximately 10,000 employees 

manufacture products in local markets, 

close to its customers. With plants in 

Europe, America, and Asia, Gerresheimer 

generates revenues of around EUR 1.4 

bn. The comprehensive product portfolio 

includes pharmaceutical packaging 

and products for the safe, simple 

administration of medicines: Insulin pens, 

inhalers, prefillable syringes, injection 

vials, ampoules, bottles, and containers 

for liquid and solid medicines with closure 

and safety systems as well as packaging 

for the cosmetics industry.

Major products/
services being exhibited
Last year’s acquisition of Sensile Medical 

AG (booth A94) allowed Gerresheimer to 

expand their business model and become 

an original equipment manufacturer 

(OEM) for drug delivery platforms with 

digital and electronic capabilities. 

SenseCore is small and very precise in 

dosage. Consisting of only two plastic 

parts, it can be produced at a low cost. 

Thanks to its high degree of flexibility, it is 

compatible with a variety of drugs.

Sensile Medical is already working very 

successfully on projects for diabetics and 

patients with heart disease and in other 

treatment areas such as Parkinson’s 

disease. Sensile Medical was granted 

the EC certificate for the wearable 

micro pump they designed specifically 

for the treatment of Parkinson’s. A 

European pharmaceutical company has 

obtained the CE declaration. This makes 

the product the first micro pump by 

Gerresheimer’s subsidiary Sensile Medical 

that will be used commercially.
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Contact details

SciLabware Ltd 

SciLabware Limited, Unit 4, 

Riverside 2, Campbell Road, 

Stoke-on-Trent, Staffordshire, ST4 4RJ

Tel.  +44 (0)1782 444406

Fax.  +44 (0)1782 940436

enquiries@scilabware.com

www.scilabware.com

SciLabware Ltd 

Booth G102

Company description
SciLabware Limited, a Company of DWK 

Life Sciences, is one of the world’s leading 

manufacturers of high quality primary 

packaging solutions to the diagnostic and 

pharmaceutical industries across the globe.

Utilising SciLabware’s extensive 

manufacturing and development 

capabilities, our flexible product offering 

includes bespoke custom solutions 

coupled with premium services, to suit 

your primary packaging requirements. 

From barcoding and tare weighing to 

depyrogenation to custom packaging, 

our goal is to provide the right solution to 

your daily packaging challenges.

We provide our customers quality 

solutions, meeting their highest demands 

with our expertise and broad product 

portfolio; including ampoules, dropper 

pipettes and assemblies, glass and plastic 

bottles, and a comprehensive range of 

vials and closure systems.

 Our flexible approach to each and 

every project means our customers 

benefit from a single source supply 

partner with exceptional customer 

service.

Visit us on stand G102 at Pharmapack 

2019 in Paris to find out more.

Major products/services 
being exhibited
SciLabware introduces sterile ready-

to-use WHEATON® COMPLETEPAK

Enhancing the efficiency of drug 

discovery and drug compounding 

WHEATON® COMPLETEPAK is a range 

sterile, ready-to-use and off the shelf 

primary packaging components, which 

can be customised for any application.

Developed by our parent company DWK 

Life Sciences, WHEATON® COMPLETEPAK 

reduces customer’s supply chain due to 

our one source solution capability. Each 

kit comes with specific United States 

Pharmacopeia (USP) certificates showing 

that the products meet or exceeds critical 

USP standards that are enforced by the 

US Food and Drug Administration (FDA).

Contact details

Röchling Medical Europe

Waldweg 16, 98742 

Neuhaus am Rennweg/Germany

Tel.  +49 3679 72606-0

Fax.  +49 3679 72606-2050

sales.deneu@roechling.com

www.roechling.com/medical/

Röchling Medical Europe

Booth K64

Company description
Röchling Medical specialises in 

developing and manufacturing a 

wide range of products in the fields 

of plastics processing and precision 

metalwork for the Medical, Diagnostics 

& Pharmaceutical industries. We provide 

customised and standard solutions used 

in pharmaceutical primary packaging, 

drug delivery, surgical instruments and 

diagnostic systems.

Röchling Medical is a trusted partner 

when it comes to realising high-quality, 

tailor-made primary packaging solutions 

for our customers, from design to 

production and packaging under high-

standard cleanroom conditions. We 

also offer a broad spectrum of standard 

packaging options for a variety of dosage 

forms for the human pharma and animal 

health markets.

Röchling Medical is a division of the 

global Röchling Group, headquartered in 

Mannheim, Germany.

Major products/
services being exhibited
Ophthalmic Squeeze Dispenser and 

ophthalmic round bottle line with 

tamper-evident closure and dropper 

Röchling Medical’s ophthalmic bottles 

stand for no-compromise quality, 

precision, sterility, and innovation. Our 

bottles with snap-on neck finish are 

compatible with Aptar Pharma OSD. The 

exact fit between system parts enable a 

preservative-free formulation. Röchling 

Medical’s three-part system round bottles 

come with tamper-evident closure and 

dropper, delivered ready-to-fill. 

Sympfiny®: An innovative oral delivery 

system for multiparticulate drugs

Together with HS Design from 

Gladstone, NJ/USA, the Medical 

Division of the Röchling Group has 

developed the new drug delivery system 

Sympfiny® specifically for administering 

multiparticulate drugs. It allows for simple 

and reliable administration as well as the 

exact dosage. This innovation makes the 

safe treatment, specifically of children 

considerably easier. 
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Contact details

Stölzle Glass Group

Fabrikstrasse 11, 8580 Köflach

Tel.  +43 3144 706

Fax.  +43 3144 706 284

pharma@stoelzle.com

www.stoelzle.com

Stölzle Glass Group

Booth D48

Company description
The Stölzle Glass Group consists of six 

European production sites, two of them 

dedicated exclusively to glass containers 

for the pharma and healthcare sectors. 

Our success story has been written 

largely by a team of committed and 

motivated employees. Innovation and 

a strong customer focus, as well as 

sustainability and security are absolutely 

paramount in our production. We know 

precisely what goes into our glass and 

how it gets there, at all times. For the 

simple reason that we are scrupulous 

about monitoring the entire value 

creation chain. Thanks to sophisticated 

technologies, our glass containers are 

traceable and tamper-proof, so that our 

customers can fulfil their responsibility to 

the final consumer.

ONLY THE BEST FOR OUR CLIENTS. 

SAFELY THE BEST. IN SAFE HANDS WITH 

STÖLZLE.

Major products/
services being exhibited
Stölzle bottles are part and parcel of the 

final medicine product—that’s why we 

place such great value on top-quality 

production. In no other sector is certified 

quality and reliability as vital as in medical 

products. Stölzle manufactures soda 

lime Type III glass containers such as 

dropper bottles, medicine and syrup 

bottles, injection vials, infusion bottles, 

as well as tablet jars or wide mouth 

packers. Customized products can be 

manufactured upon request. Volumes 

range from 3.5 ml up to 1,000 ml bottles. 

To increase the product’s safety, we 

offer serialisation and anti-counterfeiting 

via a laser or invisible UV print—applied 

to the primary packaging and 100 % 

tamper-proof.

FOR PERSONAL, NON-COMMERCIAL USE

mailto:pharma@stoelzle.com
http://www.stoelzle.com
http://www.stoelzle.com


50    Pharmaceutical Technology Europe JANUARY 2019  PharmTech.com

Understanding the differences in inspection processes is the key to successful global 

expansion, according to Siegfried Schmitt, PhD, vice-president Technical, PAREXEL Consulting.

Q.We are a medium-sized company in Europe, specializing 

in gene-therapy products. So far, we have only marketed

our products in Europe, but we are planning a global expansion. 

By now, we are familiar with the European inspectors and

how they inspect. How can we prepare for inspections from 

overseas agencies? We hear that there is no harmonization in

expectations?

A.Congratulations on your plans and being proactive 

in preparing for these inspections. To some degree,

inspectorates from around the world are making attempts 

at harmonizing how they inspect. Regulatory agencies that

belong to Pharmaceutical Inspection Co-operation Scheme

(PIC/S) follow a harmonized inspection process. It is sensible

to familiarize oneself with these procedures, which are freely 

available on the PIC/S website (1).

Other drivers for harmonization are mutual recognition

agreements (MRAs), which require agencies to recognize each 

other’s competence and equivalence. Currently, the United

States and the European Union are in the process of finalizing

such an MRA (2). As you will already be aware, inspectorates 

of the EU’s member states, the National Competent 

Authorities, are all peers (i.e., recognizing each other’s

inspections as completely equivalent) (3).

That said, you may still encounter differences in inspection 

process and style, and moreover, differences in opinion from your

inspectors. Why might this be? There are three main contributions:

• The law: different national regulations

• The approach: country-specific inspection processes and

requirements

• The human factor: personal preferences of the inspectors.

To make your inspections as smooth and successful as 

possible, you need to acquaint yourself with all three aspects

and prepare for them. A pharmaceutical firm is legally required 

to comply with the national regulations in any country it 

wishes to market its products. Therefore, you must be familiar

with the regulations. For example, your products will have

to comply not merely with the pharmacopoeia in your native

country, but also with those of the country the overseas 

inspector is from. Do not be surprised if an inspector wants to 

see that you do possess a copy of that document and that you

can read it if it isn’t in your native language.

Many agencies publish details on how they inspect and

often also provide additional information on the inspection 

process and the agency’s expectations. The United Kingdom’s 

Medicines and Healthcare products Regulatory Agency, for 

example, has a blog (4). The US Food and Drug Administration 

publishes guidance for industry documents (5), and Australia’s 

Therapeutic Goods Administration updates information on

their inspection approaches regularly on their website (6). It

is essential to stay informed on the inspection process, as

some agencies may have specific requirements. Russia’s

Roszdravnadzor, for example, requires you to provide certified 

third-party translators with good manufacturing expertise for its

inspection; or Colombia’s National Food and Drug Surveillance

Institute (INVIMA) expects you to have all observations resolved

by end of inspection. Here, the difficult part is that not all the

expectations are included in the guidance documents. The best 

way to get access to such detailed information is to use the help 

of professional service providers and to interact with peers (e.g., 

at conferences or through industry associations).

The last point, namely an inspector’s personal opinions, is

one you simply have to address at the time of the inspection. 

As with all inspections, courtesy and professionalism will go a 

long way.

To answer your question: be prepared by having a sound

understanding of the regulations and the regulatory inspection

processes, including the unwritten expectations. Regulatory 

intelligence is essential as regulations change continuously and 

so do the inspection processes.

References
 1. PIC/S, www.picscheme.org.
 2. EC, Public Health blog, http://ec.europa.eu/newsroom/sante/

newsletter-specific-archive-issue.cfm?newsletter_service_
id=327&lang=default

 3. S. Mylona and E. Donovan, “Module 09–Good Practice and 
Inspections,” Presentation at the 2nd International Awareness 
Session–The EU Medicines Regulatory System and the
European Medicines Agency, 8–9 March 2018, www.ema.
europa.eu/documents/presentation/presentation-module-9-
good-practice-inspections_en.pdf

 4. MHRA, MHRA Inspectorate Blog, mhrainspectorate.blog.gov.uk.
 5. FDA, Compliance Program Guidance Manual, www.fda.

gov/iceci/compliancemanuals/complianceprogrammanual/
ucm2005382.htm.

 6. TGA, Manufacturing Inspections, www.tga.gov.au/
manufacturing-inspections. PTE
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Röchling Medical Locations

 Neuhaus (Germany)    Brensbach (Germany)    Waldachtal (Germany)

 Rochester (NY, USA)    Lancaster (PA, USA)    Suzhou (China)

sales.deneu@roechling.com  |  roechling.com/medical

Sympfi ny® – Innovative 

oral delivery system for 

multiparticulate drugs

COP vials – glass-

replacement for 

injectables

OSD bottles – for 

preservation-free 

ophthalmic solutions

Smart Pack Series – 

88 possible confi gurations 

for oral solid packaging

Röchling Medical
Solutions for the Medical, Diagnostics 

and Pharmaceutical industries

Röchling Medical, a division of the global Röchling Group, 

off ers customers a wide range of standard and tailored plastic 

products in the fi elds of pharmaceuticals, diagnostics, surgery 

and life sciences as well as cardiology, fl uid management and 

ophthalmology.

These high-quality products are used in innovative drug 

delivery systems, primary packaging systems, surgical 

instruments and disposable diagnostic items.

roechling.co
m/medical

PASSION FOR HEALTH

Visit us: 
Hall 7.2, Stand K64

6.-7. Feb. 2019 

Paris Expo | France
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Comprehensive solutions. Advanced technologies. Better biologics.™    
us + 1 888 SOLUTION (765-8846)  eu 00800 8855 6178  biologics.catalent.com

˝ 2019 Catalent Pharma Solutions. All rights reserved.

Development | Analytical |  Biomanufacturing | Fill/Finish & Packaging | Clinical & Commercial

Your one comprehensive 
biologics partner.

We have the passion to help you accelerate, simplify and de-risk 
your next biologic from development and manufacturing,  

to fill/finish, clinical supply and commercial launch.

biologics development 
programs & 20+ 

commercial launches

600+

antibodies & 70+ 
recombinant  
proteins developed

clinical trials supplied

5000+

500+

gpex® cell lines in 
clinical trials

50+

commercially 
approved products 
through fill/finish

19 marketed products 
using gpex® technology
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