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EDITOR’S COMMENT

The Good, The Bad, and The Brexit
Taking stock on the ‘big-ticket’ news items, both good and bad, from the past 12 months.

As everything starts 

slowing down ready 

for the holidays, it’s time 

to take stock on the 

major happenings within 

pharma from the past 12 

months. In an effort to 

provide a brief review for 

you, I have formed a small 

list of the ‘the good, the bad, and the Brexit’ 

news items from the year. For details on these 

news stories, see www.PharmTech.com.

The good
This year has seen numerous drug approvals 

both in Europe and in the United States. The story 

that probably hit most headlines was Novartis 

receiving European approval for Kymriah, in 

August, representing the first in Europe for a 

chimeric antigen receptor T cell therapy. Another 

first for Europe was seen in April when Mylan 

and Biocon received marketing authorization 

for biosimilar insulin glargine (Semglee) from the 

European Commission. 

In manufacturing news, the first continuous 

powder processing plant of its kind opened 

at the University of Sheffield in April, 

aimed at future-proofing the solid-dosage 

manufacturing talent pool. Additionally, the 

European Union strengthened its pan-Pacific 

relationship with Japan on GMP inspections.

Also, at CPhI Worldwide in Madrid, Spain, the 

industry recognized outstanding achievements 

with the CPhI Pharma Awards (see sidebar).

The bad
Early in the year, we learned that Martin Shkreli 

would serve seven years in prison (1), but the 

‘Pharma Bro’ wasn’t the only one in the legal 

hot-seat. Recently, London-based ITH Pharma 

was charged with offences related to the 

deaths and serious infections of babies. 

There has also been the serious, and ongoing 

case, of impurities found in valsartan—the active 

ingredient of multiple blood-pressure drugs. 

Both the US FDA and the European Medicines 

Agency (EMA), as well as regional regulators, are 

taking active measures to determine the extent 

of the nitrosamine contamination and potential 

impact on patient safety.

The Brexit
Undeniably, Brexit has been a hot topic of the 

year. Early on, EMA announced its relocation 

from London to Amsterdam, incurred 

significant job losses as a result—a topic of 

discussion by Sean Milmo in this month’s EU 

Regulatory Watch column. 

Most recently, everyone within Europe 

has been on tenterhooks waiting to see if 

an agreement on a withdrawal deal can be 

reached. If ‘no-deal’ is the final outcome, the 

ramifications could be widespread and would 

impact the pharma sector significantly, which 

Lynne Byers of NSF International discussed in 

detail (2).

Here’s to the next 12 months 
When reviewing the stories from the year, 

even though I have only managed to mention 

a fraction here, it is clear that despite 

the lows there have also been significant 

highs, particularly the number of approvals 

worldwide. As we enter 2019, I shall look 

forward to covering the important industry 

news to help keep you abreast of the latest 

developments. Until then, I wish you all a 

happy and safe festive season.

References
1. The Independent, “Martin Shkreli Sentenced to 

Seven Years in Prison for Securities Fraud and 

Defrauding Investors,” independent.co.uk, 9 

March 2018, www.independent.co.uk/news/

world/americas/martin-shkreli-sentenced-seven-

years-prison-fraud-investors-drugs-pharma-

bro-a8248691.html. 

2. PharmTech, “Prioritising Pragmatism in Face of a 

‘no-deal’ Brexit,” pharmtech.com, 20 November 

2018, www.pharmtech.com/prioritising-

pragmatism-face-no-deal-brexit.

Felicity Thomas

Editor of Pharmaceutical Technology Europe

Felicity.Thomas@ubm.com

CPhI Pharma Awards Winners

Innovative technologies and services that support bio/pharma 

development, manufacturing, and distribution were recognized 

with 2018 CPhI Pharma Awards at the annual CPhI Worldwide 

tradeshow, held 9–11 October in Madrid, Spain. The winners are as 

follows:

• API Development—Ipca Labs Limited, Artemisinin

• Formulation—MiVital AG, Micelle Inside Solubilization

• Excipients—Merck, Parteck MXP Excipient

• Manufacturing Technology/Equipment—AqVida, AqVida filling 

line

• Bioprocessing and Manufacturing—Merck, Simplification of Fed 

Batch Processes Using Modified Amino Acids

• Analysis, Testing, and Quality Control—Tornado Spectral 

Systems, HyperFlux PRO Plus, Tornado Spectral Systems

• Drug Delivery Devices—Nemera, e-NOVELIA, smart ophthalmic 

add-on. 

 o Highly commended: Stiplastics, Stiplastics

• Contract Services and Outsourcing— CatSci Ltd, Development 

of a novel bio-catalysed manufacturing route for a generic API. 

 o  Highly commended: Cambrex, Continuous Flow Centre of 

Excellence

• Packaging—Technoflex, Dual-Mix. 

 o Highly commended: Aptar Pharma, QuickFlip

• Supply Chain, Logistics, and Distribution—Systech 

International, UniSecure

• Regulatory Procedures and Compliance—Scientist.com

• Corporate Social Responsibility—West Pharmaceutical Services, 

Inc., Delivering on the Promise of Good Corporate Citizenship

• CEO of the Year—Nanobiotix, Laurent Levy

• Pharma Company of the Year—Nanobiotix

• OTC—Medical Brands and Vemedia, Excilor 2-in-1 Wart Treatment 

Device

• Patient Centricity—SRS Life Sciences Pte Ltd, SRS Unistraw 

Delivery System

• IT, mHealth, and Digitalization—Qualit-e Cloud GmbH, Qualit-e 

Cloud

CPhI and Pharmaceutical Technology Europe are UBM (part of 

Informa plc) brands.
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PRODUCT SPOTLIGHT

Sterile, Integrated 
Hood and Mask

Kimberly-Clark Professional added 

the Kimtech A5 Sterile Integrated 

Hood and Mask XL for head shapes, 

sizes, and hairstyles that pose 

a challenge to standard aseptic 

gowning for cleanroom operators.

The new gowning size combines 

two donning steps (hood and mask) 

into one, simplifying the donning 

process and further reducing the 

risk of contamination. This sterile product features a stretch-fit 

elastic hood and opening, tunneled overseams to prevent particle 

shedding, and Clean-Don Technology ties for a more secure 

fit. Additionally, the company says it provides free fittings.

Kimberly-Clark Professional

www.kcprofessional.com

Robotic System Loads 
Trays for Prefilled Syringes
ESS Technologies has 

developed a robotic tray-

loading system that gently 

handles glass prefilled syringes. 

The high-speed pick-and-place 

system integrates three FANUC 

LR Mate 200iD robots with ESS-

designed end-of-arm tooling 

(EOAT) to automate loading 

five-count thermoformed trays at a rate of up to 25 trays per minute.

The operator manually loads thermoformed trays into high-

capacity tray magazines. Syringes enter the starwheel infeed via 

an infeed track that connects to the syringe-filling equipment 

at a rate of 125 syringes per minute. A starwheel picks syringes 

and lays them in carriers on the infeed conveyor. The first FANUC 

robot uses vacuum EOAT to pick a tray and, with the help of line 

tracking, places it on the lugged tray transport conveyor. A second 

robot, also equipped with line tracking, picks five syringes from 

the syringe infeed conveyor, loads three in the tray, and rotates 

the remaining two syringes 180-degrees before placing them to 

complete the tray. Any missed syringes fall into a soft discharge 

bin to be manually re-introduced into the robotic tray-loading cell.

Loaded trays convey to a tamping station that gently 

presses all five syringes into their locking cavities. At the 

discharge, a third FANUC robot uses a hybrid vacuum/gripper 

EOAT to rotate a tray and stack it on the tray that follows. The 

robot then picks both trays and places them on a discharge 

conveyor for downstream inspection and cartoning. 

ESS Technologies

www.esstechnologies.com

150-Gallon Double 
Planetary Mixers

Ross, Charles & Son recently 

developed two specialty 

customized 150-gallon double 

planetary mixers (Model 

DPM-150) with patented high 

viscosity blades. Features 

include interchangeable 

jacketed vessels, 

electrohydraulic lift, recipe 

controls with data logger, and an all stainless-steel sanitary design.

The mixers consist of two identical blades that move in a 

planetary motion, rotating on their own axes as they orbit a common 

axis. In 36 revolutions around the vessel, the two blades pass 

through every point in the product zone, physically contacting the 

entire batch. When mixing high viscosity products upwards of two 

million centipoise, the blades impart a kneading action to the batch, 

smoothing out its consistency and breaking up any agglomerates.

Ross, Charles & Son

www.mixers.com

Mobile App for 
Supply-Chain Traceability
DispaX is a mobile application 

from Adents developed for 

pharmaceutical warehouses, 

wholesalers, distributors, and 

dispensers such as pharmacies 

and hospitals for improved 

supply-chain traceability.

The solution offers 

three ways to search 

data: scanning a label, 

entering a serial or delivery 

number, or entering a lot 

number. The application allows all supply chain stakeholders 

to verify, decommission, and aggregate serialized products 

at various stages of the supply chain and complies with local 

regulations in a number of geographies worldwide, according 

to the company. The application enables users to query by lot, 

delivery number, serial number, and levels up and down the 

hierarchy tree. Features include the ability to see all details of an 

item, navigate up and down parent-child aggregation relationships, 

manage the products picking, and view shipment history. 

Adents

www.adents.com

http://www.kcprofessional.com
http://www.esstechnologies.com
http://www.mixers.com
http://www.adents.com
http://www.pharmtech.com/
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The European Medicines Agency’s (EMA’s) role as one of the 

world’s leading regulators, which has been a major force 

in the drive to harmonize medicines regulations across the

globe, could be seriously weakened as a result of the need to

relocate its current London headquarters to Amsterdam. EMA, 

which is responsible for centralized approval of medicines in

the European Union (EU), has been a big influence in areas 

such as the standardizing global rules on good manufacturing 

practice, medicines identification, the introduction of 

biosimilars and post-marketing pharmacovigilance. 

Within Europe itself, as a result of its job as co-ordinator of 

the activities of approximately 30 national medicines licensing 

authorities in the region, EMA has done much to establish

uniform approaches to the authorization of medicines and 

to keep pharmaceutical regulation in line with advances in 

science.

But now it is being threatened with such a large reduction

in staff due to the relocation of its headquarters in 2019 that 

it will have to concentrate mainly on high-level priorities 

such as the assessment and safety monitoring of medicines.

With some of its international activities in bodies like

the International Council for Harmonization of Technical

Requirements for Pharmaceuticals (ICH) and the International

Coalition of Medicines Regulatory Authorities (ICMRA), it may 

only be able to act mainly as an observer.

Cutbacks and staff losses

EMA has stressed that the cutbacks or suspensions of its 

activities will only be temporary (1), lasting until 30 June 2019,

soon after Brexit is scheduled to take place on 29 March

2019. It also points out that cutbacks will mainly result in

slowdowns of specific operations while suspensions will

mean they will be completely halted for a period. But it has

itself admitted that there could be longer-term effects on the 

agency’s operations (1).

After the United Kingdom voted in June 2016 to leave the EU,

making necessary EMA’s relocation to an EU member state, 

the agency estimated that with an attractive location like 

Amsterdam it would lose initially approximately 20% of its 900

employees (2). However, in August 2018, it revealed that the 

staff exodus was likely to be around 30% (3).

This was despite the choice of Amsterdam as the site for

EMA’s new headquarters. Among 19 competing bids from 

EU countries, the Dutch city was the favoured choice among

the agency’s employees (2). A winning bid by most of the

other cities would have resulted in even more drastic staff 

losses (4).

The agency has been operating out of London since its

foundation in the early 1990s, since then it has built up a

staff with considerable expertise. The most qualified of these 

employees who are leaving the agency will be difficult to

replace in the short to medium-term.

Before it started to lose employees who did not want to

relocate, EMA’s 900 staff in London included a number of 

temporary and part-time workers, giving it a total of full time 

equivalents (FTE) of approximately 700, according to agency 

figures (4).

A 30% reduction, as forecasted by the agency which had 

been hoping for a retention rate of at least around 80%, 

would lower the staff total, including temporary and part-

time employees, to approximately 600 (4), with the FTE total

probably dropping below 500.

For carrying out its highest priority—category 1—

activities, mainly the assessment and monitoring of the 

safety of medicines, EMA estimates it requires 462 FTEs.

With medium priority category 2 operations, such as

combating antimicrobial resistance (AMR), collaboration 

with health technology assessment bodies which decide

on reimbursement entitlements at the national level, and 

dealing with medicine shortages, it needs 140 FTEs. For 

the lowest category 1 activities, covering governance and

support activities, audits and participation and organization of 

meetings, 110 FTEs are required (4).

External dependencies

In addition to its own staff, the agency relies on medical and

other scientific experts provided by EU and other European

agencies, particularly in the assessment of new drug 

applications. 

For much of its existence in London, EMA has depended a 

lot on experts in the UK’s Medicines and Healthcare products

Regulatory Agency (MHRA). It has accounted for around 

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.

Sean Milmo

is a freelance writer based in 

Essex, UK, seanmilmo@btconnect.com.

[EMA] points out that cutbacks 

will mainly result in slowdowns 

of specific operations while 

suspensions will mean they will be 

completely halted for a period.
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http://www.pharmtech.com
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15–20% of the more burdensome rapporteur and co-rapporteur 

work on new drug assessments. 

Since the Brexit referendum result, EMA has been sharply 

reducing contributions by the MHRA. This year, the UK agency 

has been given only two (co)-rapporteur contracts by EMA 

compared with an annual average of 22 before the referendum 

(5). Instead, work previously allocated to the UK agency has 

been spread around other EU national authorities. Also, the 

post-marketing responsibilities of a total of 370 human and 

veterinary medicines for which the MHRA had been (co)-

rapporteur are being moved to other agencies (5). So, Brexit 

has not only increased the individual workloads of EMA staff 

but that of national agencies as well.

Staff surveys

EMA’s surveys of its own staff before the selection of 

Amsterdam as the relocation site showed that at its new 

Dutch headquarters it would retain the necessary 462 FTEs 

for category 1 work but hang onto only 102 for category 2 

and 11 for category 3 work (4). But these should be jobs which 

will be easier to fill than those for high priority category 1 

positions.

The remaining top four favourite cities bidding for selection 

as the relocation site would also retain sufficient category 1 

staff, according to EMA figures (4). These would have included 

Milan, which in the selection process attracted the same 

number of votes as Amsterdam but lost out in the equivalent 

of a toss of the coin to decide the winning city.

With the remaining 15 contestants, staff retention rates 

ranged from 72% to as low as 26%, so that with the majority of 

bidders employees losses would have been so high the agency 

would not have been able to carry out its core public health 

responsibilities (4).  

Brexit preparedness

EMA’s latest report on its Brexit preparedness issued in 

October 2018 reveals that it is having to make further cutbacks 

and suspensions in its operations six months before its move 

to Amsterdam, extending into areas of medium, category 2 

priorities (1). These priorities include international activities, 

guidelines development, working party activities, stakeholder 

interaction, and clinical data publication.

International level collaboration will be further scaled back 

until the end of June 2019 with the exception of responses 

to product-related requests, supply chain issues—such as 

medicine shortages—and the EUMed4all scheme, under which 

EMA does product assessments for developing countries (1). 

Involvement in other international activities will be decided 

on a case-by-case basis with the agency taking, if necessary, 

only a reactive or observer role, especially in areas like 

harmonization of global medicine regulations.

Guideline development will be restricted to subjects 

relating to urgent public health needs, Brexit requirements, 

and the implementation of new or revised legislation. Work 

on guidelines will continue on, for example, revised or 

new annexes in the EU GMP guide on sterile products and 

medicine imports and quality requirements for drug device 

combinations (DDCs) (1).

Within the ICH’s operations, EMA will continue to act as 

topic lead or rapporteur with four guidelines, including one 

on electronic standards for regulatory information transfers. 

It will also continue to be involved in the preparation of the 

Q12 guideline on pharmaceuticals lifecycle management 

because of its ‘particular interest’. However, with the 

remaining ICH’s ongoing guidelines, EMA will switch to an 

observer role (1). 

Meetings of the agency’s non-product related working 

parties, except those involved in priority guidelines 

development, will be suspended from 1 October 2018, to end 

of June 2019. The frequency of meetings of certain expert 

groups, such as the GMDP Inspectors Working Group, may be 

decreased or reduced to virtual meetings.

EMA has warned that there will be further cutbacks and 

suspensions in its activities from 1 January 2019 lasting until 

the end of June 2019 (1). These could be more severe than 

expected if the relocation runs into major problems. From 

early January 2019, EMA staff will start moving into temporary 

offices in Amsterdam to await the completion, scheduled for 

November 2019, of its eventual headquarters in a custom-

designed new building. 

‘Not an optimal solution’

“This is not an optimal solution,” Guido Rasi, EMA’s executive 

director, complained at a press conference in the Netherlands 

early last year (2). The temporary offices will only have half the 

space in the current London headquarters and will require the 

use of external meeting facilities. 

Members of the European parliament have been so 

concerned about complications with the relocation that the 

Dutch authorities are now legally obliged to submit quarterly 

reports to the parliament and EU member states on the new 

building’s progress.

Once the agency’s full range of activities are resumed in 

mid-2019, it will still need time to make up for lost ground. 

It estimated last year that even with a staff retention 

level of over 65% it would take two to three years to fully 

recover. If retention rates slipped to 50–64%, full recovery 

could be delayed by up to five years and to 30–49% by up 

to 10 years (4).
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In 2010, the European Federation 
of Pharmaceutical Industries 

and Associations (EFPIA) and the 
Pharmaceutical Research and 
Manufacturers of America (PhRMA) 
groups focusing on analytical 
quality by design (QbD) published 
a joint paper to stimulate industry 
discussion and debate around the 
implications and opportunities 
of applying QbD principles to 
analytical measurements (1). This 
topic is now commonly referred 
to as an ‘enhanced approach for 
development and utilization of 
analytical procedures’. In this 
article, the terms ‘analytical 
procedure’ and ‘analytical method’ 
are used interchangeably. Since this 
publication, industry, regulators, 
and pharmacopoeias have debated 
the concepts widely and, as with 
any new paradigm, the concepts 
have evolved considerably. 
Additionally, new regulatory 
concepts have been developed to 
support pharmaceutical product 
lifecycle management.  

While the technical benefits of 
applying an enhanced approach 
to the lifecycle of an analytical 
procedure are clear, it can be 
helpful to describe how to apply 
the concepts and tools to show 
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how these benefits can be realized. 
The purpose of this article is to 
propose definitions, exemplify 
the use of individual elements of 
this enhanced analytical lifecycle 
concept, and to identify areas 
where they could help to support 
emerging regulatory concepts and/
or guidance.

What is the  
enhanced approach?
The lifecycle of an analytical 
procedure is generally understood 
to encompass all activities from 
development through validation, 
transfer, operational execution, 
and change control until final 
discontinuation. Application of 
the enhanced approach for the 
development and use of analytical 
procedures within the analytical 
lifecycle management concept 
aligns with one of the key quality 
risk management principles 
outlined in International Council 
for Harmonization (ICH) Q9: “The 
evaluation of the risk to quality 
should be based on scientific 
knowledge and ultimately link to 
the protection of the patient” (2). 

The enhanced approach for 
analytical procedure lifecycle 
management focuses development 
effort on understanding sources 
of variability and controlling 
parameters that truly affect 
the output from the analytical 
procedure (i.e., the reportable 
result). This will result in more 
robust and rugged analytical 
procedures that are controlled 
within pre-determined operational 
parameter range(s) and/or region(s) 
so that they consistently deliver 
the output within predefined target 
performance criteria.

The enhanced approach uses 
science and risk-based approaches 
that build on the concepts and 
tools described in ICH Q8 (3), Q9, 
Q10 (4), and Q11 (5), and certain 
associated process validation 
guidelines (6). It then applies these 
approaches to gain enhanced 
understanding of the analytical 
procedure through its lifecycle (see 
Figure 1 for an overview of the 
enhanced approach).

The analytical controls for a 
pharmaceutical product comprises 
specifications—tests, references 

Drawing on practical experience, the authors examine key  
questions and answers about various aspects relating to the 
enhanced approach for analytical procedure lifecycle management.

Analytical Procedure 
Lifecycle Management: 
Current Status and 
Opportunities
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Quality: Lifecycle Management

to procedures, and acceptance 

criteria—as described in ICH Q6A 

and B (7,8). Acceptance criteria are 

usually linked to defined quality 

attributes. In the enhanced approach, 

the measurement requirements for 

each quality attribute are defined 

in an analytical target profile (ATP), 

which can be used as a tool to aid 

analytical procedure development, 

qualification, verification, and 

continued improvement.

Analytical Target Profile

The combination of all performance 

criteria required to ensure the 

measurement of a quality attribute(s) 

is/are fit for the intended purpose and 

produces data that can be used with 

the required confidence to support 

specification pass/fail decisions.

The ATP for a measurement 

performs a similar role to the quality 

target product profile (QTPP) defined 

in ICH Q8 for a pharmaceutical 

product. Compendial and regulatory 

requirements, or consensus industry 

guidance, that include acceptance 

limits or ranges for specific quality 

attributes will aid understanding of 

accuracy and precision requirements 

and can therefore contribute to 

building the ATP (9). 

Once defined, the ATP can be used 

as follows:

• To direct the selection of an 

appropriate analytical technique. 

• To support risk assessment and 

rigorous systematic evaluation 

of procedure variables. The 

ATP is used to develop a full 

understanding of how input 

parameters affect the reportable 

result leading to development of an 

analytical procedure.

• To serve as the focal point for 

continuous improvement and 

change control of the analytical 

procedure within the analytical 

lifecycle management concept.

Enhanced understanding 

enables the definition of conditions 

(parameter set points and/or ranges) 

that provide a high degree of 

confidence that the procedure will 

consistently generate results that 

meet the requirements of the ATP. 

If procedure parameter ranges are 

determined and evaluated, these are 

referred to as a method operable 

design region (MODR). 

Method Operable 
Design Region

The combination of parameter ranges 

that have been evaluated and verified 

as meeting the analytical target profile 

(ATP) criteria for an analytical procedure.

The MODR is analogous to the 

design space concept applied to 

products and processes introduced 

in ICH Q8 and has been described 

(1) and exemplified extensively 

elsewhere (10–12). Univariate and/

or multivariate experimental design 

approaches may be deployed to 

establish a MODR, so that an in-depth 

understanding of the interactions and 

criticality of procedure parameters, 

with respect to their impact on 

specific performance criteria, and the 

reportable result, can be achieved. 

The MODR constitutes a region within 

which changes can be made without 

impact on the reportable result, and 

therefore, its boundaries should not 

be close to any identified edges of 

failure. 

The enhanced approach features 

a systematic assessment of inputs 

and how they impact robustness and 

ruggedness (13) of the procedure; 

this facilitates the definition and 

establishment of controls within the 

analytical procedure that ensure 

consistent operation. ICH Q8 defines 

the control strategy as a planned 

set of controls, derived from current 

product and process understanding, 

which ensures process performance 

and product quality. 

In an analogous fashion, an 

analytical procedure could contain 

the following key elements:

• A system suitability test (SST) 

as described in ICH Q2 R1 (14) 

and the pharmacopoeias. For an 

analytical procedure developed 

using the enhanced approach, 

the SST limits should ensure that 

the ATP criteria are consistently 

met and all parameters critical 

to procedure performance are 

appropriately controlled. SST 

criteria are traditionally selected 

to confirm measurement 

Figure 1. Overview of the enhanced approach to analytical procedure development.
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system performance prior to 

and/or during analysis and may 

include resolution, injection 

precision (for chromatographic 

methods), detection limit, 

linearity criteria, or reporting 

limits. Additional controls that 

verify the performance of the 

constituent operational units 

within a procedure (such as 

variability of standard or sample 

preparation, resolution of 

critical components, extraction 

efficiency, and analysis of control 

samples), and therefore act 

as additional confirmation of 

procedure performance, may 

further support the ATP as part of 

a performance-based approach 

to procedure change control.

• A detailed set of instructions 

that clearly specify parameters 

requiring control identified 

during risk assessment, 

development or validation 

(robustness) experiments. This 

may be a range or set point, 

or combination of both. These 

instructions allow the trained 

analyst to operate the procedure 

correctly and thus meet the 

criteria described in the ATP.

• A defined replication strategy 

(e.g., the number of injections 

and sample preparations) that 

define the reportable result. 

By increasing the number of 

replications, the precision of 

the mean can be improved, as 

required by the ATP (15).

• A quality system that supports 

an enhanced approach 

including written standard 

operating procedures, change 

management and facilities/

equipment operation, control 

forms, and continual monitoring 

performance criteria.

• Continual monitoring of critical 

predefined criteria to identify 

when changes or adaptations 

are necessary during the 

analytical procedure lifecycle. 

The increased understanding 

that the enhanced approach 

delivers, aids in identifying the 

implications of any proposed 

change and informs any change 

assessment strategy.

As a pharmaceutical product 

progresses through the development 

lifecycle, the associated ATPs for each 

of the measured quality attributes 

should be refined as needed to 

ensure the associated procedures 

fully support the evolving clinical 

and commercial specifications. 

If performance requirements or 

specifications change, ATPs can 

be revised accordingly, and the 

suitability of the methods re-assessed 

(if required). Examples of the 

performance criteria that could 

potentially be included in an ATP for 

three different types of measurement 

are provided in the online version of 

this article. Further exemplifications 

of ATPs can be found in the 

literature (16,17). 

The benefits of applying 
the enhanced approach
on validation and transfer
The enhanced approach for the 

development and application 

of analytical procedures uses 

risk assessment and systematic 

experimental evaluation to gain 

enhanced understanding of the 

procedure parameters critical to the 

consistent delivery of fit-for-purpose 

reportable results.

Such enhanced understanding 

leads to the development of 

analytical procedures whose 

performance criteria are based on the 

requirements of the reportable result 

throughout the analytical procedure 

lifecycle. This understanding further 

underpins knowledge of the impact 

to procedure performance when 

individual or combined critical inputs 

are changed. Consequently, there is 

increased understanding (and control) 

of the inherent variability associated 

with the reportable result through the 

procedure lifecycle, which ultimately 

facilitates greater understanding of 

true process variability.

Furthermore, the enhanced 

operational robustness of analytical 

procedures strengthens the 

continuity of the supply chain by 

lowering the risk of procedure 

related problems and by enabling 

more efficient, robust out-of-

specification and out-of-trend (OOS/

OOT) investigations and root cause 

determination if problems are 

observed. 

In an enhanced approach, 

performance qualification and 

verification are part of the lifecycle—

the demonstration of an analytical 

procedure’s suitability is not a 

singular activity, but instead part of 

continued assurance that it remains 

fit-for-purpose throughout its 

deployment. This includes when any 

changes are made to the procedure 

parameters or its operating 

environment. 

The analytical procedure lifecycle 

approach is aligned with the 

three sequential stages described 

in current process validation 

guidelines: procedure design 

(stage 1), procedure performance 

qualification (stage 2), and continued 

performance verification of the 

procedure (stage 3). An analytical 

procedure that is designed in stage 1 

is qualified against the performance 

acceptance criteria derived from 

the ATP at stage 2 (analogous to 

a traditional method validation 

and transfer into a receiving site). 

During stage 3 (routine application) 

monitoring of critical performance 

attributes ensures the procedure 

continues to meet the requirements 

of the ATP. 

If changes are made to the 

analytical procedure that impact 

the quality of the data produced, 

a further qualification exercise 

should be performed to confirm the 

procedure performance continues 

to meet the requirements of the 

ATP. Performance monitoring across 

the lifecycle, change management, 

and efficient knowledge transfer 

are facilitated by well-designed 

analytical controls that ensure the 

procedure delivers fit-for-purpose 

data throughout its lifecycle. 

In summary, the benefits of 

the enhanced approach include 

reliable analytical procedures 

with performance criteria based 

on the requirements of the 

reportable result. Furthermore, 

these analytical procedures have 

less likelihood of ‘failure’ (which 

can better ensure product supply), 

lend themselves to more efficient 

investigations if OOS/OOT results 

are observed, and come with 

knowledge and understanding 

about how procedure performance 

is impacted when both individual 

and combined critical inputs are 

changed.
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The traditional versus 
the enhanced approach
The traditional approach is 

typically an iterative and univariate 

process with emphasis on meeting 

predefined, and often generic, 

validation criteria and limited use 

of risk assessment and structured 

experimental design. The enhanced 

development approach fundamentally 

differs in its dual recognition of the 

need to i) systematically identify 

and understand the interconnected 

multivariate procedure parameters 

which have potential to influence 

the performance of the analytical 

procedure and ii) evaluate quality 

risks posed by these parameters 

based on their impact on the 

reportable result. 

This holistic understanding 

facilitates lifecycle activities such 

as the transfer and improvement of 

analytical procedures and support 

to any investigations required by 

providing a common knowledge 

base and baseline for procedure 

performance. For traditionally 

developed methods, these activities 

are often performed independently, 

with redundancies and duplication, 

leading to less efficient change 

management.

An ATP could also be developed 

and applied retrospectively to a 

traditionally developed analytical 

procedure for the purposes 

of continual monitoring and 

improvement, if considered 

appropriate. For example, as a result 

of investigations on OOS/OOT results 

or, for a post approval tightening of 

a specification limit it may be helpful 

to revisit or even define the required 

analytical performance for the first 

time. In the enhanced approach, the 

ATP is prospective and serves as focal 

point for the continuous improvement 

of the analytical procedure.

Suitability of the 
enhanced approach
The principles of the enhanced 

approach can be applied to any type 

of analytical technology and are 

not restricted to specific molecule 

classes or method types (e.g., the 

approach is applicable to in-line or 

at-line, as well as off-line analyses). 

The greatest value is gained from 

the application of the enhanced 

approach to measurements that 

present a significant risk of variation 

or inconsistency as a result of the 

complexity of the measurement or 

the nature of the analyte. Simple 

methods such as those resulting 

in a qualitative result, or simple 

pharmacopoeial tests and limit 

tests, are less likely to benefit from 

adopting an enhanced approach.

Supporting processes 
and practices
Sound knowledge management 

and quality risk management is 

recognized as an important enabler 

of the enhanced approach for 

development and application of 

analytical procedures. A company’s 

quality system should support the 

design, qualification/validation, 

and continued verification and 

improvement stages for analytical 

procedures. 

Suitable processes or business 

practice may include how to generate 

an ATP, how to perform a risk analysis 

and define the analytical controls for 

analytical procedures, qualification/

verification of analytical procedures 

and handling non-conformances 

with acceptance criteria predefined 

in qualification protocols and the 

ATP, internal and regulatory change 

control of analytical procedures 

and exchangeability of alternative 

procedures, and how to monitor 

and trend analytical procedure 

performance in a continued manner 

as well as handling unfavourable 

trends.

Current progress
An overall lifecycle concept for 

analytical procedures, including ATP 

definition and use as a development 

tool, has been described in a 

series of stimuli articles by expert 

working groups in the United States 

Pharmacopeia (USP) (18–20).

A number of papers dating back 

to 2007 have considered how 

application of enhanced tools can 

be applied during the analytical 

procedure lifecycle, with particular 

focus on chromatographic technology 

platforms (21). These papers have 

cited the specific elements of the 

enhanced approach and outlined how 

statistical experimental design and 

handling of the data, risk assessment, 

categorization, and prioritization tools 

can all lead to greater understanding 

and controls to assure the 

requirements for the reportable result.

A Parenteral Drug Association 

(PDA) workshop on the role of the 

analytical scientist in QbD recognized 

the challenges of harmonizing 

new approaches across multiple 

stakeholders as a result of the 

global nature of the pharmaceutical 

industry (22). Similarly, two USP 

workshops on the lifecycle approach 

to validation of analytical procedures 

have explored the statistical tools 

and provided examples of their 

application (23,24). 

A more recent industry survey 

posed several questions about 

progress with analytical quality by 

design. Approximately half of the 

companies polled were implementing 

some aspects of the enhanced 

approach. The survey concluded that 

while the benefits are clear in terms 

of the development of more robust 

procedures, the desired streamlining 

of regulatory aspects of analytical 

procedure change processes have not 

been realized so far (25). 

Future opportunities
At the time of writing, the ICH Q12 

Product Lifecycle Management 

guideline has reached Step 2 in the 

ICH process (26), with publication of 

the draft guideline (27) and requests 

for comment in a number of regions. 

The guideline may therefore undergo 

revision before it is finalized at Step 

4 and then implemented in the ICH 

regions at step 5 in the ICH process. 

The Q12 guideline:

“provides a framework to 

facilitate the management of post-

approval CMC changes in a more 

predictable and efficient manner. 

It is also intended to demonstrate 

how increased product and 

process knowledge can contribute 

to a reduction in the number of 

regulatory submissions. Effective 

implementation of the tools and 

enablers described in this guideline 

should enhance industry’s ability 

to manage many CMC changes 

effectively under the firm’s 

Pharmaceutical Quality System 

(PQS) with less need for extensive 

regulatory oversight prior to 

implementation.”
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The Q12 Step 2 document includes 

a number of concepts/tools that may 

be relevant to analytical lifecycle 

management within the following 

chapters: 

• Chapter 3: Established Conditions (ECs)

• Chapter 4: Post-Approval Change 

Management protocols (PACMPs)

• Chapter 8: Structured Approach to 

Analytical Procedure Changes

Established Conditions are defined in 

Chapter 3 as follows:

“ECs are legally binding information 

(or approved matters) considered 

necessary to assure product quality. 

As a consequence, any change to 

ECs necessitates a submission to the 

regulatory authority.”

Within Chapter 3, there is a description 

of how to identify ECs for analytical 

procedures and a caution that the 

extent of ECs could vary depending on 

the method complexity, development, 

and control approaches. Two control 

approaches are noted:

• ‘Where the relationship between 

method parameters and method 

performance has not been fully 

studied at the time of submission, 

ECs will incorporate the details of 

operational parameters including 

system suitability.’

• ‘When there is an increased 

understanding of the relationship 

between method parameters and 

method performance defined by a 

systematic development approach 

including robustness studies, ECs 

are focused on method-specific 

performance criteria (e.g., specificity, 

accuracy, precision) rather than a 

detailed description of the analytical 

procedure’

It is important to note that a suitably 

detailed description of the analytical 

procedures is expected to be included 

in Module 3 of the Common Technical 

Document (CTD) whichever approach 

is used to identify ECs for analytical 

procedures. 

The authors interpret the enhanced 

approach described in this paper to be 

fully aligned with the latter approach 

to identifying ECs, and therefore ECs 

for an analytical procedure could be 

considered as analogous to an ATP (28). 

Furthermore, in many cases it could be 

argued that procedures successfully 

validated according to the current ICH Q2 

guidance could also have ECs described 

by their method-specific performance 

criteria.

Chapter 3 also describes how changes 

to ECs for manufacturing processes 

may have different reporting categories 

proposed by the applicant (prior approval 

or notification) depending on the risk 

associated with the process change. 

A similar risk-based approach could 

be adapted for reporting categories 

associated with changes to ECs for 

analytical procedures. When changes to 

procedures remain within approved ECs 

these should be managed solely within an 

applicant’s pharmaceutical quality system.

Following the initiation of Q12, the 

US Food and Drug Administration (FDA) 

published a draft guidance that describes 

how the concept of ECs can be used 

to clarify the elements of a licence 

application that constitute a regulatory 

commitment (29). 

In Chapter 4, PACMPs or comparability 

protocols are discussed. These are 

regulatory tools that exist in the European 

Union and United States, and the 

Pharmaceuticals and Medical Devices 

Agency (PMDA) has recently initiated a 

pilot program on PACMPs in Japan. While 

it is not required by Q12, the enhanced 

knowledge and understanding gained 

from applying an enhanced approach to 

analytical procedure development may 

be valuable in supporting proposals for 

‘broader’ PACMPs (e.g., those concerned 

with one or more changes to analytical 

methods to be implemented across 

multiple products and/or multiple sites).

The structured approach to analytical 

procedure changes described in Chapter 

8 is not related to ECs for analytical 

procedures. It is intended to enable 

companies to follow this structured 

approach for changes to currently 

approved analytical procedures, whether 

they were developed using an enhanced 

approach or not, and without needing 

a prior regulatory submission before 

implementing the change to the analytical 

procedure. The approach incorporates 

good change management practices and 

ensures the revised analytical procedure 

is equivalent or better to the original. 

Established conditions for 
an analytical procedure [as 
defined in the evolving ICH 
Q12] could be considered as 
analogous to an analytical 
target profile.
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The scope of procedures where 

this approach may be used has 

some limitations, and a regulatory 

notification is required at the end of 

the change.

The past few years have seen the 

emergence of regional guidance on 

analytical procedures, for example, 

from FDA (30), European Medicines 

Agency (31), Brazilian Health Regulatory 

Agency (32), and Ministry of Health, 

Labor, and Welfare (33), which adopt 

some of the newer risk based/lifecycle 

development concepts. In June 2018, 

the ICH Assembly agreed to initiate 

development of harmonized guidance(s) 

for analytical procedure development 

and revision of Q2(R1) analytical 

validation Q2(R2)/Q14 (34). The first task 

for the working group will be to develop 

a concept paper and work plan and 

the authors of this paper look forward 

to the development of this ICH topic 

and its relationship to the ICH Q8-Q12 

guidelines. 

The current ICH Q2 guidance on the 

validation of analytical procedures was 

first published in 1994 and the text and 

methodology combined into the current 

ICH Q2(R1) guideline in 2005. Although 

the concepts in Q2 have stood the test 

of time, the initiation of the Q14 topic 

provides the opportunity to include 

elements of lifecycle management 

of analytical procedures and extend 

the concepts to contemporary 

measurement technique applications, 

for example with process analytical 

technology (PAT) or methods using 

multivariate models. 

Conclusion
The publication of papers, stimuli 

articles, and case studies continue 

the active debate on the enhanced 

approach for development 

and application of analytical 

procedures. Recent concepts such 

as the analytical target profile and 

method operable design region are 

increasingly becoming established, 

with the ATP being a valuable tool 

to focus development of fit-for-

purpose analytical controls and 

procedures (35). 

Recent developments in the 

progression and initiation of ICH 

quality guidelines (ICH Q12, Q2 

revision and ICHQ14) show that the 

regulatory aspects of the development 

and lifecycle management of 

analytical procedures is likely to be 

of continuing interest in the coming 

years. Concepts associated with the 

enhanced approach, including the 

ATP concept and method control 

strategies, may provide useful input 

for consideration by the expert groups 

developing these harmonized global 

guidelines, and ultimately contribute 

to the development and supply of 

high quality medicines for patients 

throughout the product lifecycle.
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It is no secret that staff training remains a weak spot in many corporate 

strategies. In 2017, 30% of the 40 warning letters that the US Food and 

Drug Administration (FDA) issued for data integrity deficiencies directly 

referred to inadequate training or training requirements (1). 

A number of challenges prevent life-sciences companies from 

developing more effective training programmes. One major problem 

is the way training-related data has been traditionally organized. For 

example, most pharmaceutical and biopharmaceutical companies use 

one system to manage standard operating procedures (SOPs) and other 

knowledge-management documents, and a different system to manage 

training. Ideally, the two areas should be connected, or a barrier will be 

created between activities that should be closely aligned.

For example, consider the specialty pharmaceutical company Tolmar, 

which had built a custom application to manage and track compliance-

based training requirements, but used a cloud-based system to 

administer various other types of training. The company’s in-house 

learning management system (LMS) required extensive configuration 

and integration, as well as ongoing validation support.

“We have around 1600 documents that 700 employees across the 

organization need to be trained on. Managing this workload across two 

applications—our cloud-based document management system and 

in-house LMS—is complex and requires a lot of overhead,” says Joe 

Miller, Tolmar’s vice-president of information technology.

A similar lack of alignment is often seen between training systems 

and corporate business objectives, which can make it difficult to link 

training outcomes with concrete goals such as reducing manufacturing-

related deviations or other quality events. Rather than viewing training 

as a corporate expense, managers should be able to see how effective 

training programmes directly influence critical quality metrics. As a 

result, more life-sciences organizations are rethinking training, and 

starting to view it as a strategic part of quality assurance and control, 

and overall business goals.

A growing number of pharmaceutical companies are now working 

to modernize training programmes, to align training with compliance 

documentation and corporate strategy.  This requires unifying 

Kent Malmros is senior 

director of training at Veeva 

Systems. He has spent 

the majority of his career 

delivering technology-

enabled training solutions 

to life, sciences companies, 

and has held leadership 

positions at companies that 

include AdMed, ClearPoint 

(Red Nucleus), and UL 

EduNeering (UL).

processes across quality, content, 

and training systems for improved 

quality management. In a unified, 

end-to-end approach to training, users 

first identify and revise the documents 

that would be most significantly 

impacted by a deviation. Then, when 

a quality event does occur, the system 

automatically triggers and assigns 

training tasks to the right people. In 

this scenario, training is connected to 

document versions, change-control 

processes, and quality events, helping 

to support broad organizational goals 

to improve quality metrics. 

Getting to an end-to-end approach 

takes some time and effort, but 

following the five steps below will lay 

the groundwork for making training a 

strategic asset.

Develop a bill of learning that 
attaches trainable behaviours 
to key quality metrics 
Bridging the gap between a business 

goal and training starts with a “bill of 

learning,” which breaks the goal down 

into discrete, measurable learning 

objectives for a specific skill set. 

Educational initiatives can then be tied 

to a company’s strategic direction, 

helping improve critical metrics. In 

addition, a bill of learning can help 

demonstrate the impact that training 

has on the overall business. 

In this bill of learning (Figure 1), 

a pharmaceutical company has 

encountered out-of-specifications 

(OOS) due to failed lab tests. The 

quality event is ruled to be not a lab 

issue, but a manufacturing deviation 

resulting from contaminated material 

introduced when equipment was not 

properly cleaned. This scenario has 

happened before, so in response, the 

company establishes a strategic goal 

to decrease deviations, specifically 

related to proper cleaning techniques.

The objective to decrease 

deviations is divided into the 

actions needed to meet this goal, 

such as implementing the correct 

cleaning procedures related to the 

manufacturing process. To implement 

the right manufacturing process, 

quality teams want to identify 

process improvements and increase 

employees’ knowledge of performing 

a process properly. The company 

decides that to reinforce knowledge 

of how to execute a process—in 

this case, cleaning techniques—

Make Training a Strategic 
Asset: Five Key Steps
Simplified role-based training can lead to better quality metrics and compliance.
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Quality: Training

individuals’ ability to follow SOPs 

without deviation must by improved.

This is where training comes 

in, to identify and correct quality 

professionals’ ability to follow the 

procedure. Ultimately, the bill of 

learning makes it easy to understand 

the impact of not following proper 

SOPs, which helps reinforce the 

importance of following approved 

processes without deviation.

“With a bill of learning, companies 

can break a strategic objective 

into specific learning components 

and link the learning outcomes 

back to the organization,” says 

Karl Kapp, director of the Institute 

for Interactive Technologies and 

professor of instructional technology 

at Bloomsburg University. “In doing 

this, companies effectively connect 

quality and compliance, gathering 

metrics that can be measured against 

corporate objectives to continuously 

improve quality processes.”

A modern solution unifies training and 

quality management, enabling teams 

to track quality metrics and link them 

back to training to ensure effectiveness. 

Nationally or globally dispersed 

organizations can bring together SOPs, 

quality processes, and training with 

complete transparency. In this example, 

companies identified documentation 

related to this specific deviation and 

built training around the recurring 

behavioural gaps. With a bill of learning, 

training is also attached to a corporate 

objective to ensure alignment across 

internal and external stakeholders.

“At Tolmar, one of our quality goals is 

‘do it right the first time,’ and a cloud-

based training solution provides a strong 

foundation for this goal,” says Miller. 

“Many pharmaceutical companies 

have a programme or process for SOP 

training, but most of these programmes 

are inefficient. A training system in 

the cloud that’s connected to quality 

processes and content helps streamline 

our training, so we are more confident 

that critical documents have been read 

and understood.”

Define roles for 
role-based training
Once a bill of learning has been 

established, the next step is to specify 

learner roles—the foundation for 

role-based training. Modern role-

based training uses a combination 

of job responsibility, function, 

and hierarchical level within the 

department or organization.

With legacy technologies, learner 

roles are often exclusively tied to a 

specific job title or ID, limiting the 

ability to deliver precise content 

to each person. People are often 

undertrained or placed in more 

than one group and over-trained. 

Both situations present compliance 

risks. Without the ability to deliver 

appropriate, contextual content, it is 

almost impossible to build a flexible 

and scalable training programme while 

ensuring compliance.  

For example, without role-based 

training, every employee in a quality 

manufacturing department receives 

the same curriculum, such as training 

on 85 SOPs and work instructions. 

With flexible, role-based training, 

organizations deliver tailored content 

to specific roles such as a quality 

manager, quality assurance associate, 

or documentation specialist. Instead 

of training on all 85 SOPs and work 

instructions, a quality assurance 

associate would only train on the 25 

that are specific to his or her role. 

Assigning specific curriculum to each 

role helps reinforce the learning 

objectives that directly connect to 

those responsibilities.

Defining learner roles is a critical 

first step in implementing a role-based 

curriculum, and it starts by asking 

questions like, “Is each role specific 

to one department, job, or function, 

or combination of these attributes?” 

or “Which roles are applicable to 

the behaviours identified in a bill 

of learning?” The answers will help 

teams tailor training programmes to 

ensure that the right content reaches 

the right people, to do the right job, at 

the right time. 

Modern training solutions connect 

training to learner roles in an end-

to-end process within the quality 

system. A quality document is tagged 

as required training and, in the event of 

a deviation, the content is revised via 

change control. The revised document 

is then automatically reassigned 

to learners as a training task. For 

example, when the equipment 

cleaning process is modified, the 

SOP is flagged as required training. 

With role-based training, the SOP 

training task will automatically be sent 

only to the employees that use the 

equipment, instead of everyone on the 

manufacturing floor. In the end, this 

approach allows companies to deliver 

the right content to more precisely 

segmented audiences without over- or 

under-training, increasing efficiency 

and compliance.

“The ability to track a user’s training 

status or assessment for any training 

document enables management to 

ensure only those qualified to perform 

a particular operation can do so,” says 

Miller. “For example, if someone is 

out for the day, it’s easy to find other 

qualified employees to perform a task, 

helping minimize compliance risk and 

improve daily operations.”

Use microlearning to 
connect critical 
content to learner roles 
After determining learner roles, 

organizations can apply microlearning 

techniques to break down larger and 

more complex SOPs to develop hyper-

focused content for their role-based 

training programmes. For example, 

Figure 1. The key components in a bill of learning for a fictitious pharma company.

Pharmaceutical Technology Europe DECEMBER 2018    19



Quality: Training

if many deviations have been linked 

with a failure-to-follow a key SOP, 

companies can then divide that 

SOP into smaller, targeted learning 

assets to help staff focus on the 

necessary skills. An organization 

could create a short, two-minute 

video to demonstrate only a specific 

cleaning procedure to support a longer 

SOP. Since each task is connected 

to a larger instructional objective, 

microlearning reinforces the right 

behaviours for better performance 

that improve strategic quality 

objectives.

“Performance support and learning 

are inextricably linked,” says Kapp. “In 

any organization, we learn because 

we want a certain outcome. We 

want learners to perform an action 

correctly, so microlearning can really 

be an invaluable tool for supporting 

improved performance.”

Microlearning in a unified quality 

system helps make the learning 

journey holistic, instead of introducing 

learning as a series of one-off events. 

Once a quality procedure has been 

revised, the system automatically 

re-assigns training for that SOP based 

on the pre-determined learner roles. 

This approach helps ensure that 

learners are not only reading and 

understanding documents, but also 

applying that knowledge to their daily 

tasks effectively.

“We want to expand our programme 

to go beyond simply training on 

SOPs and see if specific training 

has a real impact on an individual’s 

performance,” says Miller. “With our 

cloud-based application, we can use 

concrete evidence, such as results 

from on-the-job training, to assess an 

employee’s comprehension. Doing it 

right the first time will help us avoid 

rework and costly errors.”

Deploy training 
in the flow of work
Microlearning can only be as 

effective as when, where, and 

how it is deployed. Companies can 

expect better results from training 

programmes by shifting from 

individual, content-driven events to 

learning that is deeply contextual, 

social, and embedded into real 

work (2). 

Considering how much information 

is consumed via technology every day, 

meeting learners where they learn 

best—in the flow of their work and 

day-to-day life—is crucial. The average 

person checks his or her smartphone 

nine times an hour and pays attention 

to specific content for less than 

seven seconds. In fact, smartphones 

dominate as learning technology, and 

recent research has shown that 70% 

use their mobile devices to learn (2).

Where and when learning takes 

place should also be considered when 

deploying training materials. A large 

percentage of learning happens during 

the workday, with 27% of learners 

consuming content during the work 

commute and 42% at work. Since 

more than half of individuals learn at 

the point of need, microlearning can 

greatly impact learning objectives by 

delivering learning events more rapidly 

and frequently.

“When a learner needs to retrain on 

the appropriate steps to execute an 

action, they can access training in the 

flow of their work when they need it 

most, without delay or interruption,” 

says Kapp. “This is an example of 

how microlearning and the strategic 

goals of an organization can come 

together to create the right learning 

environment.”

One solution for training enables 

both learners and trainers to focus 

on the right content, at the right time, 

across devices. More pharmaceutical 

companies are using tablets in 

manufacturing facilities so people can 

access the relevant work instructions 

they need at any station on the shop 

floor. Employees ensure they are 

performing the right action while 

they work and can reference training 

content at any time, on any station. For 

example, a video that demonstrates 

cleaning procedures can be available 

via a smartphone so learners can 

train on how to clean machinery 

as needed. By connecting learners 

with training content at the time of 

need and according to their learning 

habits, companies can better change 

behaviours to decrease quality events.

Generate insight and 
take action to realize 
measurable impact
Many organizations have encountered 

difficulties generating comprehensive 

reports around training or qualification 

tasks and how they are related to 

compliance. Training tasks live in 

a different place than the training 

content, such as in a document 

management system, email, or in 

multiple learning platforms, reducing 

visibility.

End-to-end insight in a unified 

system enables companies to 

understand how training is related 

to quality objectives to make better, 

more informed decisions. Once a 

training initiative is complete, teams 

generate reports that include which 

critical content and version are 

associated with deviations, when 

corresponding training materials linked 

to a deviation were consumed, and if 

the number of deviations decreased 

as a result.

Strategic training to 
improve quality metrics
Corporate learning in life sciences 

has the potential, not only to improve 

productivity and reduce errors, but 

to also become an important source 

of strategic, competitive advantage 

(3). These five steps offer a starting 

place to drive continuous process 

improvement in quality.

By continually breaking down 

a strategic objective into specific 

learning components, companies 

teach to those components and apply 

the outcomes to the organization. 

At the conclusion of the process, 

teams provide metrics that are 

directly associated with the strategic 

advantage, measuring improvement 

and building better quality 

programmes around a specific learning 

objective.
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As niched global markets grow and increase the complexity of 

pharmaceutical manufacturing, vendor management has become 

more challenging; the API and excipient supplier base has moved 

offshore, and more core operations are being outsourced to contract 

partners. Today, a typical pharmaceutical manufacturer works with 

100–200 contract manufacturing organizations (CMOs) (1). A 2013 

study found that supply and supplier issues account for 40% of the 

pharmaceutical industry’s top supply-chain risks (2). 

Adding to the difficulty have been corporate mergers and 

acquisitions, both on the manufacturer and on the supplier sides. 

Mergers shift the focus away from manufacturing, as Steve Cottrell, 

president of Maetrics, wrote in the PharmaPhorum blog (3). This, in 

turn, limits “the ease with which supply chain gap analyses, supplier 

assessments, and quality assurance checks (e.g., non-conformance or 

out-of-stock issues) can be carried out,” he wrote.

The results have been seen in an overall increase in drug 

shortages, recalls, and regulatory citations for insufficient quality 

management and vendor oversight. Overall, supply reliability issues 

cost biopharmaceutical companies approximately €1.76 billion   

(US$2 billion) in revenue each year, according to analysts with the 

Boston Consulting Group (4). Many pharmaceutical manufacturers 

still have limited visibility into their supply chains, and fairly loose, 

ad hoc connections with many of their vendors, in sharp contrast 

to the close supplier-manufacturer partnerships and data exchange 

programmes that exist in the automotive, aerospace, and electronics 

industries.

Industry efforts
Manufacturers have been working individually and in concert to 

address these issues, through initiatives such as the Pharmaceutical 

Supply Chain Initiative (PSCI), a group of 33 manufacturers that 

has developed best practices, self-assessment guidelines, and an 

audit protocol based on the principles of sustainable sourcing and 

traceability, transparency, business resilience, and management 

capability and systems. 

Agnes Shanley

Going Beyond the Surface 
to Ensure Supplier Quality
Success depends on supplier communication and transparency, but buyers must 

demand the right information and look at the vendor’s overall business goals.

The organization, which started 

up in 2005 with five members, has 

trained 190 auditors and 150 staffers 

at pharmaceutical industry suppliers 

in best practices and principles, and 

is promoting the concept of shared 

supplier audits to reduce costs for 

manufacturers and their suppliers. 

The number of shared PSCI audits 

more than doubled from 61 in 2016 

to 152 in 2017, according to Enric 

Bosch Radó, a manager in Boehringer-

Ingelheim’s environmental health and 

safety department, who presented a 

progress report at Salon International 

de la Logistique (SIL), the international 

logistics meeting in Barcelona on 5 

June 2018 (5).

Real-time data 
exchange and trust 
BioPhorum, a collaborative 

biopharmaceutical industry effort, 

is working on a blueprint for 21st 

century supply chain management 

as part of its Technology Roadmap 

programme. Newer technologies, 

such as single-use systems 

for cell culture, Protein A, and 

chromatographic resins, require 

a significant investment from 

biopharmaceutical manufacturers, 

while the cost of poor quality (evident 

in raw material variability and lack 

of understanding and control of the 

supply chain) is high and must be 

driven out, according to the group’s 

latest report (6). 

Close collaboration between 

manufacturers and vendors will be 

increasingly important for ensuring 

supplies of single-use technologies, 

and as more companies evaluate 

continuous bioprocessing, said 

Jonathan Haigh, head of downstream 

processing at FujiFilm Diosynth, a 

company that is both a manufacturer 

and a contract manufacturer, in a 

video (7) discussing roadmapping 

efforts.  BioPhorum has called for 

manufacturers and vendors to 

change the way they interact, and to 

promote an atmosphere of trust and 

harmonized methods using electronic 

data exchange. The group is also 

working on improving tools, such as 

forecasting and planning software. 

Sharing best practices
One method that suppliers and their 

customers are using to balance rapid 

growth in demand and the need 
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for careful planning is the sales and 

operational planning process, which 

examines inventory replenishment 

and distribution needs, and also 

assesses manufacturing, including 

manufacturing and quality equipment 

and warehousing, and how well it 

can support customer requirements, 

said Aida Tsouroukdissian, head of 

demand planning at MilliporeSigma in 

a 2017 video series on supply-chain 

best practices (8). Other important 

practices include supply chain 

business continuity planning and 

supply chain mapping, as well as 

change management.

There is a need to go beyond the 

superficial level, noted Roger Estrella, 

senior risk manager for supplier 

business continuity at Genentech, 

in a classic Rx-360 workshop from 

2014 that addressed challenges in 

the pharmaceutical raw material 

supplier chain (9). Roche’s business 

continuity group works closely with 

its corporate quality risk organization, 

which handles audits, recalls, and 

customer complaints, and uses 

process capability to respond to and 

find the root cause of quality issues, 

Estrella said.  

Roche analyzes suppliers based 

on their potential impact on the 

business and the patient, he said. The 

first question is: What would happen 

to patients if there were a problem 

with the supply of this particular 

product? What impact would a supply 

interruption have on revenues and 

on patients? Materials are classified 

based on level of risk (e.g., oncology 

products are placed in a higher 

category of risk than treatments for 

rheumatology), he said.

Manufacturers must identify 

hazardous conditions, assess risks 

and develop contingency plans, 

get them approved and implement 

them, said Estrella. Challenges 

to asserting control over supply 

chains include cognitive bias, supply 

chain complexity, and business 

change management, he noted. Too 

often, employees tend to discount 

risks, especially those that may 

occur in the future, he said, noting 

that strengthening supplier risk 

assessment requires senior-level 

management support if it is to 

succeed. Wherever possible, Roche 

avoids being dependent on overseas 

suppliers, he said. 

It is no longer enough for manu-

facturers to ask for data transparency 

from their most important suppliers; 

now they also need insights into how 

these suppliers manage their supply 

chains, Estrella said. 

Going beyond the surface
Roche asks that suppliers give them 

some idea of their business continuity 

management by conducting 

manufacturing risk assessments at 

each relevant manufacturing site; 

developing mitigation plans for 

each risk; determining worst-case 

scenarios for the most likely site 

risks; and estimating the time that 

it would take for them to return 

to normal after a supply upset. If 

suppliers aren’t already doing this, 

the company helps them with the 

process and uses results to develop 

its risk mitigation inventory levels for 

the particular material, he said.

Manufacturers must also look at 

each supplier’s business portfolio 

and ask how a particular product 

fits into that vendor’s big picture. 

“Consolidations have complicated the 

supplier-manufacturer picture. Every 

time that a merger and acquisition 

takes place, a rising star product can 

become a dog, and the new owners 

may decide not to invest in quality 

and delivery performance initiatives 

for that product anymore,” he said. In 

some cases, the new owners may stop 

making a product that has always been 

important to the biopharma customer’s 

business, and biopharmaceutical 

manufacturers must be prepared with 

alternative supply plans.

“The supplier with whom you have 

the greatest level of spend is not 

necessarily the vendor that is most 

impactful to your business,” Estrella 

said. He noted that 80% of Roche’s 

spend in raw materials was with 

10 manufacturers. He also noted 

that, even though a supplier may be 

critical to an individual manufacturer, 

biopharmaceuticals may not be a 

major market focus for them, so 

manufacturers should be prepared.  

In general, he said, manufacturers 

must work to minimize the number 

of intermediate steps in the supply 

chain. “The more handoffs you have, 

the more potential points of failure 

you have, and the greater the risk of 

product adulteration, counterfeits, 

and other quality problems,” he said. 

So if there are handoffs, it is essential 

for manufacturers to know which 

companies are involved and how they 

will handle any situations that may 

come up in the future. 

Stressing the importance of 

supply chain mapping and risk 

management, Estrella noted that it is 

straightforward to identify risk, but 

challenging to mitigate it. In short, 

in an age of mergers and constant 

change, pharmaceutical manufacturers 

must be prepared to go beyond the 

superficial level in managing vendors. 

Understanding and communicating 

more closely with suppliers can help 

prevent quality and supply problems 

from affecting patients and the 

corporate bottom line.
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Technology transfer is a difficult process, whether it occurs 

between R&D and manufacturing within a single company, 

between an academic lab and a corporation, or between a 

manufacturer and a contract development and manufacturing 

organization (CDMO). Pharma’s folklore is full of stories about tech 

transfer failures: analytical techniques or processes that worked 

perfectly in the lab, yet failed on the plant floor, costing partners 

significant time and money, and derailing promising development 

programmes.

Where a few decades ago researchers might speak glibly of 

throwing a process “over the wall” from R&D to scaleup and 

manufacturing, today most organizations realize how wasteful that 

approach has been and are approaching tech transfer in a much more 

systematic and collaborative way. Crossfunctional teams are usually 

the rule, with representatives from each major operational group 

(e.g., quality, business, research, and operations) at the sponsor group 

taking an active role in moving projects forward. 

In addition, best practices often call for minimizing the number 

of tech transfers required in the development of a drug, says James 

Bernstein, principal of Live Oak Pharmaceutical Services. This 

approach depends on careful contract partner selection, he says, to 

ensure that the CDMO’s strengths are fully leveraged at each stage. 

Typically, he says, a sponsoring drug company will opt to work with a 

smaller contract partner for the initial development and formulation, 

then design the process so that only one tech transfer is required, he 

says, so the project can move straight from development to Phase 

III. “If we plan the process well, we can get away with only one tech 

transfer, but you’ll always have at least one,” he says.

Agnes Shanley

Tech Transfer: 
Tearing 

Down the Wall

Once described as “throwing processes over the wall,” 

tech transfer is evolving into close collaboration and 

communication, as potential problems are considered 

sooner and new technology is applied. Joseph Szczesiul, 

director of technical services for UPM Pharmaceuticals, 

shares best practices.

Tech transfer is also the best time 

to consider scale-up type issues early 

on, and to take stock of risks based 

on the technologies and equipment 

that are available, says James 

Blackwell, principal of the Windshire 

Consulting Group. “By understanding 

the sensitivities and behaviours of 

your system, you can start to predict 

behaviour,” he says.

Currently, a growing number of 

companies are starting to use novel 

technology to help improve and speed 

tech transfer. Merck, for example, 

tested the use of augmented reality to 

move an analytical process between 

sites and found that it improved 

efficiency by 10% (1). By allowing 

partners in the transfer to interact 

directly, to troubleshoot and share 

“tribal knowledge” (i.e., expertise 

gained by people experienced in 

operating the equipment or working 

with the technology that cannot 

be written into a training manual 

or other typical documentation), 

the technology can help improve 

communication and eliminate travel 

time and expenses (2). 

Joseph Szczesiul, director 

of technical services for UPM 

Pharmaceuticals, recently shared 

best practices for tech transfer with 

Pharmaceutical Technology Europe.

Keep a development 
narrative
PTE: What are the crucial elements 

to doing tech transfer correctly, and 

when should their foundations be 

established?

Szczesiul: The best foundation 

for tech transfer success is 

complete formulation and process 

development. You cannot correct 

formulation deficiencies during 

tech transfer, and process 

optimization can only provide limited 

improvement. An inadequate enteric 

coating, for example, or a wet 

granulation with insufficient binder, 

can only be improved incrementally 

by process changes. The big fix 

comes from formulation change, 

which needs to be done early in the 

development process.

To step back even further, a 

development project needs clear and 

complete goals, which then lead to a 

strategy, and then to a plan of work. 

The obvious goals are to succeed in 
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the clinic, to file your application, get 

approval, and start selling product. 

But a product also needs to pass 

validation. It must also be physically 

and chemically stable, and will need 

to succeed in routine manufacturing 

and to meet regulatory requirements. 

A good practice is to maintain 

a development narrative over the 

life of the project. This becomes a 

reference, but it is also a tool for 

periodic review. It should include the 

goals for each stage of development. 

It should list the batches made, 

their purpose, and their outcome, 

and also list all issues and problems 

encountered with each one.  

All issues should be resolved 

before proceeding to the next 

development phase. At the end of 

each phase, call a team meeting, 

review the development against the 

goals for that phase, and determine 

whether the project is ready to move 

further down the path. In that way, 

you keep returning to your overall 

strategy, and your idea of big-picture 

success.

A little knowledge (transfer) 
is a dangerous thing
PTE: What are the biggest mistakes 

that pharmaceutical companies 

and inventors most often make 

when approaching tech transfer? 

What steps do they often appear to 

overlook or leave out? 

Szczesiul: Incomplete knowledge 

transfer to the CDMO is a consistent 

problem with tech transfer projects, 

and projects are often delayed due 

to incomplete information being 

provided. Effective technology 

transfer requires access to relevant 

information about the process that is 

being transferred. 

Client companies must provide 

as much information as possible 

to their CDMO, since the client 

possesses all of the documented and 

undocumented product and process 

knowledge at that phase of the 

project. Ideally, knowledge transfer 

takes place through the provision 

of a technology transfer document 

package, as well as through routine 

ongoing communication. 

In addition to the ‘hard’ data 

transfer, it is important for client 

companies to transfer their peripheral 

and soft, experiential knowledge. 

The client’s experts that know 

manufacturing, analytical, and safety 

aspects of the product should be on 

the project team so they can provide 

continued review and input.  

PTE: What should client companies 

ideally focus on, and how should 

they be staffing and managing these 

projects?

Szczesiul: Client companies should 

focus on information transfer, on 

having a clear regulatory strategy, 

and on developing an appropriate 

plan of work in conjunction with 

their CDMO. A tech transfer plan 

of work establishes the steps to be 

implemented to generate all of the 

information and data necessary for 

successful regulatory filing. It must 

meet regulatory agency expectations 

for the application and answer 

questions specific to the product 

being transferred. 

PTE: Can you share any tech 

transfer war stories?

Szczesiul: Years ago, I worked on 

a project where nearly, but not quite 

all, of the required information was 

communicated by a sponsor. This 

project involved the site transfer of 

an approved Wurster-coated product. 

It was sustained-release, with the 

polymer dissolved in a flammable 

solvent.  Our fluid bed was from 

the same equipment manufacturer, 

it was explosion-proof, and it 

matched the bowl size of the fluid 

bed at the originating site, so it was 

assumed when the development 

contract was signed that no process 

development work would be needed, 

just a confirmation batch to verify a 

successful run using the parameters 

in the original batch record.  

However, two significant issues 

arose after we finally received a 

copy of the batch record. First, the 

originating site used the same size 

bowl as our fluid bed, but it was 

connected to a different expansion 

chamber to a model that was two 

sizes larger than ours.  This meant 

that our filter chamber was several 

feet shorter than theirs, so we had 

to reduce airflow, to avoid driving 

product up into the filter.  

Second, we learned that the other 

site had a sealed air system with 

solvent recovery, and purged their 

system with nitrogen to prevent 

combustion of the solvent. We did not 

have either capability, and for safety 

and insurance reasons, our maximum 

spray rate could not exceed 40% of 

the original spray rate. A new coating 

process had to be developed.  So 

the project exceeded its original 

scope, required unexpected process 

development work, and caused an 

unexpected delay for the client.  

PTE: For virtual companies, and 

even nonvirtual companies that 

outsource most key functions, what is 

essential to coordinating efforts and 

ensuring success?

Szczesiul: The first step is to 

understand and analyze your own 

company’s limitations in terms of 

specific knowledge and experience for 

the project at hand. Then fill in your 

knowledge gaps with the appropriate 

consultants and the CDMO. A key 

component of your relationship with 

the right CDMO should be education: 

their technical leads should be able to 

explain not just what they are doing, 

but why, in the same way that that 

they should be able to explain to an 

auditor or investigator from the [US 

Food and Drug Administration] what 

they have done, and why.  

There should be a continual 

feedback loop of review and 

information to the client as the 

project progresses. Your knowledge 

and understanding of your product 

should grow throughout its 

development life. Look for a CDMO 

that can communicate technical and 

scientific information, and consider 

this an important part of the contract 

partner selection process.

Beyond that, evaluate the 

progress of your project against 

its development strategy. Work 

completed needs to be considered in 

the context of your overall goals. It is 

important to conduct gate-keeping 

reviews before starting significant 

steps, such as the manufacture of 

registration batches or validation 

batches, to verify that the project is 

ready to advance.
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The rise of antibiotic-resistant bacteria is recognized as a significant 

threat to the future practice of medicine. Continually rising 

resistance rates have resulted in infections with bacteria resistant 

to all existing antibiotic treatment options. There is concern that if 

the current treatment system remains unchanged, the resistance 

epidemic could push the world into a post-antibiotic era.

Alternatives are therefore needed to replace current small-molecule 

antibiotics. Given that the development of resistance is a natural 

form of evolution for bacteria, the challenge is to find new drugs that 

kill bacteria in a way that dramatically slows down their ability to 

counteract them. Biologic drug substances—monoclonal antibodies 

(mAbs) in particular—may be a key component of the solution.

Resistance is multifaceted
Regardless of the antibiotic, resistance will develop, according to 

MedImmune’s director of microbial sciences Bret Sellman. “Most 

available antibiotics are related to natural products for which 

resistance already exists in nature,” he explains. Bacteria also divide 

rapidly, which increases the likelihood for antibiotic-resistant mutants 

to evolve. 

In addition, over the past four decades there have been few truly 

novel antibiotics, according to James Levin, director of preclinical 

development at Cidara Therapeutics. “We have been targeting the 

same limited subset of essential proteins, and therefore, bacteria have 

ample opportunity to evolve and become resistant to entire antibiotic 

classes over time,” he observes.

Sellman argues that development of antibiotic resistance has less 

to do with the structure or chemistry of antibiotics than it does their 

method of attacking a pathogen and their widespread use in modern 

medicine and farming. “By killing bacteria directly, antibiotics select 

for the outgrowth of resistant mutants. In addition, the misuse of 

antibiotics to treat viral diseases (e.g., the common cold) unnecessarily 

exposes patients and their bacteria to antibiotics and fails to treat the 

actual disease being experienced. This ease of access only increases 

Cynthia A. Challener is 

a contributing editor at 

Pharmaceutical 

Technology Europe.

Antibody-based drugs offer new mechanisms of action and greater specificity.

Fighting Bacterial 
Resistance with Biologics

exposure and subsequently the risk of 

resistance,” he asserts. 

Resistance can arise from chemical 

modification of the antibiotic by 

bacterial enzymes or mutations to 

the antibiotic target, adds Levin. He 

also notes that bacteria are able to 

swap genes that impart antibiotic 

resistance with other bacteria, 

allowing resistance to spread rapidly. 

Adding to these escape mechanism 

issues, Levin points out that gram-

negative bacteria are intrinsically 

resistant to many antibiotics because 

they possess an outer membrane 

that is impermeable to most drugs—

and they can mutate to reduce 

permeability further when under 

selective pressure. 

The problem with broad-
spectrum antibiotics
There is an additional problem 

associated with the use of broad-

spectrum antibiotics: they kill 

not only harmful pathogens, but 

“good” bacteria that make up the 

microbiome within humans. Doing 

so results in the development of 

resistance in the target pathogen 

as well as the members of healthy 

microbiome, which can then transfer 

resistance to pathogens they 

encounter, further spreading the 

problem, according to Sellman. 

Damage to the healthy microbiome 

can have significant consequences 

as well. “Killing of the healthy 

microbiome has been linked not only 

to the development of Clostridium 

difficile diarrhea but also diabetes, 

obesity, immune defects, and 

antibiotic resistance spread through 

gene transfer,” he says.

Pathogen-specific strategies
While antibiotics will always play 

an important role in saving and 

preserving life, the growing antibiotic 

resistance epidemic and increasing 

understanding of the adverse effects 

of broad-spectrum antibiotics on the 

healthy microbiome necessitate the 

development of alternatives such as 

pathogen-specific strategies to prevent 

or treat bacterial infections, according 

to Sellman. “We firmly believe that 

moving away from traditional small 

molecules is the path forward in anti-

infectives research,” Levin agrees.
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Most efforts are focused on new 

drugs based on mAbs because of 

their specificity. “Such targeted 

antibacterials should have reduced 

toxicity, cause less harm to patients’ 

beneficial microbiomes, and not 

promote resistance in bacteria not 

targeted,” Sellman comments.

Antibacterial mAbs also directly 

neutralize bacterial virulence 

mechanisms and engage the patient’s 

immune system, according to 

Sellman. “By boosting the immune 

system to kill the pathogen rather 

than killing the bacteria directly, the 

emergence of resistance might be 

reduced,” he explains. 

Cidara Therapeutics is developing 

antimicrobial antibody-drug 

conjugates (ADCs). “These bispecific 

molecules capitalize on the potency 

of antibiotics coupled with the 

beneficial aspects of an effective 

and robust immune response and 

can be designed with a prolonged 

half-life,” says Levin. He believes that 

any antimicrobial, including small 

molecules, that binds to a surface or 

cell-wall component of the bacterium 

is a viable candidate for conjugation 

to an antibody fragment crystallizable 

(Fc) region.

In addition to antibody-based 

drug candidates, Sellman notes that 

researchers across industry and 

academia are also exploring phage 

lysins and viral phage approaches 

as alternatives to small-molecule 

antimicrobials.

Antibacterial biologics 
require new thinking
Development of mAb antimicrobial 

drugs does not come without 

challenges, but those difficulties are 

not solely in the scientific arena. 

“In order to realize the promise of 

biologics in infectious disease, we 

need to evolve the way we plan to 

manufacture and diagnose for these 

medicines,” Sellman states. Because 

antibacterial mAbs would likely be 

most effective in the earlier stages 

of infections, a move to integrate 

mAbs into the mainstream infectious 

disease protocol would require a 

commitment to more rapid diagnostic 

methods. 

In addition, he notes that because 

pathogen-specific mAb treatments 

must account for bacterial strain 

diversity and the expression of 

multiple virulence determinants 

by the infecting pathogen, mAb 

combinations may be required for 

optimal efficacy. 

The higher cost of biologic 

antibiotic drug substances compared 

to their small-molecule counterparts 

could also be an issue, according 

to Levin. His hope is, though, that 

the significantly longer half-life that 

should be achievable for biologic 

antibiotics, including ADCs, will 

enable less frequent dosing and thus 

offset the higher cost.

An ADC approach
Cidara Therapeutics set out to 

develop ADC antibiotics that exert a 

direct killing effect on the pathogen; 

engage the immune system, bringing 

a second mechanism of killing into 

play; potentiate standard-of-care 

antibiotics by attacking the bacterial 

cell wall and allowing them to 

penetrate the cell more effectively; 

and have superior (antibody-like) 

pharmacokinetic and distribution 

properties. 

The company conjugates surface-

acting antimicrobials (targeting 

moieties [TMs]) to Fc regions of 

human antibodies using non-

cleavable linkers. The bispecific 

Cloudbreak ADCs exert direct killing 

activity on bacteria while targeting 

the cell for destruction by the 

immune system, according to Levin. 

“We believe that by developing drugs 

with a dual killing mechanism we will 

reduce the opportunity for the target 

pathogen to develop resistance. In 

addition, since our TMs do not have 

to reach the inside of the cell to kill 

the bacterium, we avoid the daunting 

problem of having to breach the 

bacterial membrane in gram-negative 

bacteria,” he says. In addition, 

because antibodies can remain at 

effective concentrations in plasma for 

a month or longer, Cidara believes its 

ADCs can ultimately be engineered to 

achieve a similar half-life. 

The company recently 

demonstrated proof of concept 

with an ADC comprising a peptidic 

antimicrobial conjugated to a human 

Fc. “Although not our final drug 

candidate, this ADC was efficacious 

in murine Acinetobacter and 

Pseudomonas pneumonia models. 

It also demonstrated a much longer 

half-life than the polypeptide alone,” 

Levin notes. In-house characterization 

by Cidara’s immunology team further 

demonstrated the ability of this 

conjugate to successfully engage 

the immune system to enhance 

bacterial killing. Some of this work 

was performed in collaboration with 

Professor Ashraf Ibrahim at UCLA and 

has yielded important insights into 

the mechanism of action of ADCs. 

The Cloudbreak ADCs are in 

preclinical development, but Levin 

expects a clinical candidate to 

be nominated in 2019. Current 

efforts are focused on evaluation 

of lead candidates in preclinical 

toxicology studies and exploration 

of Fc modifications to further 

extend in-vivo half-life. The company 

received a National Institutes of 

Health grant in 2018 in conjunction 

with Professor David Perlin at Rutgers 

that should accelerate the pace of its 

ADC programme, according to Levin. 

Cidara is also applying its Cloudbreak 

technology to the development of 

antivirals.

Two mAb assets 
in development
Within MedImmune, the global 

biologics research and development 

arm of AstraZeneca, two Phase II 

mAb assets are in clinical testing. 

MEDI4893 (suvratoxumab) is under 

investigation for the prevention of 

Staphylococcus aureus pneumonia 

in intensive care unit patients, while 

MEDI3902 is being developed for 

the prevention of Pseudomonas 

aeruginosa pneumonia in intensive 

care unit patients. 

“As we continue to explore 

this field, we are constantly 

learning about the critical role of 

the commensal microbiome in 

maintaining overall health, and 

even the role it can play in possibly 

treating certain diseases. With this 

understanding comes a commitment 

to exploring new therapeutic options 

that avoid damaging these beneficial 

bacteria. The targeting specificity of 

biologics offers tremendous promise 

in making this goal a reality,” Sellman 

concludes.  PTE
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Transdermal drug delivery is seen as a desirable alternative to oral 

delivery, says Hayley Lewis, senior vice-president of Operations 

at Zosano Pharma, which is a pioneer in microneedle therapeutics. 

Transdermal drug delivery systems (TDDS) include various 

constructions of patches to be placed on the skin, microneedles 

applied using devices, and patches that incorporate microneedles, 

such as Zosano’s product. Pharmaceutical Technology Europe spoke 

with Lewis about manufacturing considerations for TDDS and about 

Zosano’s trademarked Adhesive Dermally Applied Microneedle 

System, which is currently in clinical trials.

Microneedle TDDS
PTE: What are some of the advantages of microneedle TDDS?

Lewis (Zosano): For active/assisted TDDS technologies involving 

microneedles, achieving immediate release in a less-invasive 

manner through the intradermal route is the major distinguishing 

characteristic of the technology. In addition, limitations with respect 

to the molecular weight of the drug are not of concern with this 

form of assisted transdermal technology. For therapeutic protein 

and peptide delivery, while intradermal delivery may provide a more 

advantageous pharmacokinetic profile compared with subcutaneous 

or intramuscular injections, other tangible patient benefits, such as 

easy self-administration, less perceived pain, enhanced safety, and 

ambient temperature stability, are correspondingly essential to make 

microneedle-mediated TDDS a compelling product concept. 

Zosano Pharma has demonstrated the utility of its Adhesive 

Dermally Applied Microneedle System (ADAM) platform in multiple 

clinical trials. For example, M207 is Zosano’s proprietary zolmitriptan-

coated microneedle patch designed to rapidly deliver the drug during 

a migraine attack; it is currently in a Phase III clinical trial. 

Manufacturing considerations
PTE: What are some of the primary considerations for developing and 

manufacturing TDDS patches?

Jennifer Markarian

Manufacturing 
Considerations 
for Transdermal 
Delivery Systems
Drug and adhesive formulation are crucial 

to the development of microneedle patches.

Lewis (Zosano): A major 

impediment to overcome in 

formulating adhesives for TDDS is the 

difficulty in maintaining compatibility 

between the API and the adhesive. 

Adhesive manufacturers should 

offer formulations with judiciously 

designed chemistries that will 

not react with the API or alter its 

physical properties. In addition, 

adhesive manufacturers need to 

fully characterize their adhesives 

with respect to residual monomers, 

initiator byproducts (e.g., 

tetramethylsucconitirle), and any 

potential degradants. Biocompatibility 

of an adhesive with the skin is a 

major concern in the design of any 

transdermal patch. 

The physicochemical properties of 

the API need to be determined with 

respect to molecular weight, partition 

coefficient, melting point, pKa, 

solubility, pH effects, particle size, 

and polymorphism. The likelihood 

of precipitation, particle growth, 

change in crystal habit, or other API 

characteristics that may affect the 

thermodynamic activity from changes 

in temperature and storage should be 

evaluated.

In-vitro drug release is an 

important component of drug product 

characterization and is routinely used 

as a quality control test in assessing 

reproducibility of the drug product 

manufacturing process.

The tackiness of the TDDS also 

needs to be assessed; typically four 

tests are generally used to evaluate 

in-vitro adhesive properties: 

• Liner release test: force required to 

remove the liner from the adhesive 

prior to application of the patch, to 

determine the feasibility of removal 

by the patient

• Probe tack test: ability of the 

adhesive to adhere to the surface 

with minimal contact pressure

“[An advantageous 
pharmacokinetic profile 
and] tangible patient 
benefits ... make 
microneedle-mediated 
TDDS a compelling 
product concept.”
               —Hayley Lewis
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• Peel adhesion test: force required 

to peel away an adhesive after it 

has been attached to the substrate

• Shear test, static or dynamic: the 

internal or cohesive strength of the 

adhesive.

Stainless steel remains the 

preferred substrate used for in-vitro 

testing as it represents an acceptable 

alternative to human skin.

The advantage of the ADAM 

technology over traditional TDDS is 

that the API is not in contact with the 

adhesive, thus compatibility issues 

are less pronounced. Furthermore, 

unlike traditional TDDS, ADAM API 

is in the solid state, thus concerns 

with precipitation, particle growth, 

change in crystal habit, or other 

API characteristics that may affect 

thermodynamic activity are obviated. 

ADAM is packaged in a heat-sealed, 

nitrogen-purged, and desiccated 

foil cup, which ensures long-term 

stability.

PTE: What variables affect 

adhesion of the patch to the skin? 

Lewis (Zosano):  A number 

of factors can impact adhesive 

performance. The construction 

must ensure that all component 

materials are flexible and the patch 

comfortably adheres and conforms 

to a number of application sites. 

Careful consideration of product 

geometry avoids uplifting of 

patch edges. Rounded edges are 

preferable to prevent patch lifting 

and to avoid irritation at corners. 

The product maintains proper 

adhesion during physical activity 

and normal exposure to moisture, 

including sweating, showering, or 

swimming. 

An advantage of the ADAM 

technology is that wear times are 

considerably shorter than traditional 

TDDS. The ADAM patch is only 

worn for 30 minutes and thereafter 

removed and disposed. The primary 

function of the adhesive in the ADAM 

patch is not to ensure that it sticks 

to the skin, but rather to ensure that 

the array of titanium microneedles 

are attached to the ADAM system 

components. 

PTE: What are some of the 

considerations for manufacturing 

microneedle arrays?

Lewis (Zosano):  With many 

traditional patch technologies, 

only a small percentage of drug is 

actually delivered from the patch 

reservoir into the skin. In the current 

environment of cost containment 

and disposal risks, this is undesirable, 

particularly for the more expensive, 

potent biopharmaceuticals. In order 

to maximize the efficiency of drug 

incorporation into the patch and 

to ensure the precision of drug 

transport to the skin, a coating 

process has been developed that 

applies the drug formulation on the 

microneedles. Manufacturing the 

ADAM zolmitriptan patch system 

requires a series of novel processes, 

including a dip coating technology 

by placing a minute amount of 

zolmitriptan formulation on each 

microneedle. The microneedles are 

340 μm in height, 120 μm in width, 

and 25 μm in thickness. A dip coating 

concept evolved into a robust coating 

apparatus engineered to coat a 

uniform dose in a controlled fashion 

on the microneedle. It employs a 

rotating drum to create a liquid drug 

formulation film with a controlled 

thickness. Microneedles, moving in 

the same direction as the rotating 

drum, are dipped into the film at 

a controlled depth. Certainly, the 

mechanical designs and engineering 

controls and manipulations are 

essential for coating accuracy and 

uniformity. The liquid formulation, 

however, plays an equally critical, if 

not more important, role. The liquid 

formulation must be chemically and 

physically stable during the coating 

process and should possess adequate 

properties allowing the formulation to 

be effectively coated on the titanium 

microneedles. PTE

Spray film provides alternative to patches

Virpax Pharmaceuticals is developing a Patch-in-a-Can metered-dose spray 

film technology for topical drugs that it says will solve many of the drawbacks 

associated with other topical and transdermal drug delivery technologies. The 

technology uses a prefilled canister in a metered-dose aerosol spray device, 

similar to inhalation drug-delivery devices. Sprayed onto the skin, the API and 

a translucent polymer coating dry in approximately 1.5 minutes. The dose is 

clear, so it is more discrete than a patch, avoids the problem of patches that 

don’t stay in place, and is less messy than other topical forms, such as creams 

or gels, says the company. 

“The metered dosing of this technology allows timed release from 12 hours 

up to four days, which can match some of the existing timed-release patches,” 

comments Anthony P. Mack, CEO of Virpax. In addition, the spray form is eco-

nomically more efficient compared to some patches that are overloaded and 

have some of the drug remaining in the discarded patch, says Mack.

The company plans to use the technology to deliver nonsteroidal anti-in-

flammatory drugs (NSAIDs) for pain relief, but it could also be used for other 

active ingredients, such as central nervous system drugs, notes Mack. 

In September 2018, Virpax Pharmaceuticals received guidance from the US Food 

and Drug Administration (FDA) regarding its pre-investigational new drug (IND) 

application for its non-opioid therapy, DSF100 (1.3% diclofenac epolamine) spray, 

for acute pain due to minor strains, sprains, and contusions (1). FDA agreed that it 

is reasonable for Virpax to pursue a pursue a 505(b)(2) new drug application (NDA), 

which is an abbreviated approval pathway allowing Virpax to reference safety and 

efficacy data of a listed drug. Given this feedback, Virpax plans to finalize its IND ap-

plication and prepare for a Phase I study of DSF100 in humans. Additionally, Virpax 

intends to submit a Canadian Clinical Trial Application. 

“We believe the advanced delivery system of DSF100 could provide an im-

portant tool in the management of acute pain without the use of opioid an-

algesics, which is a priority in today’s healthcare environment,” said Mack in 

the press release. “We are looking forward to moving ahead with our planned 

studies and executing on our clinical milestones in an accelerated manner 

through this regulatory pathway.”

Reference
1.  Virpax, “Virpax Pharmaceuticals Reports Pre-IND Guidance From FDA 

for DSF100,” Press Release, 12 Sept. 2018.
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In August 2018, Boehringer Ingelheim broke ground on the Solids 

Launch facility at its production site in Ingelheim, Germany. The facility, 

which will open in 2020, will develop manufacturing processes for drugs 

in tablet form. Pharmaceutical Technology Europe spoke with Peter 

Comes, head of the Factory Solids Launch at Boehringer Ingelheim, 

about plans for the new facility and what the company views as best 

practices in scaling up new products and manufacturing processes. 

Solids Launch facility
PTE: What is the mission and purpose of the new Solids Launch 

facility? How does it fit into the overall structure of Boehringer 

Ingelheim’s development and production for solid-dosage drugs?

Comes (Boehringer Ingelheim): The new Solids Launch facility in 

Ingelheim will focus on launch and industrialization activities for drugs 

in tablet form. Starting in 2020, 75 employees will start operations, 

including new production methods for tablet preparations, and 

manufacture these centrally for all global market launches. Therefore, 

the deeper mission and purpose of the facility is to industrialize and 

launch Boehringer Ingelheim´s new chemical entities (NCEs). It allows 

an early transfer of NCEs from development, approximately four 

years before launch, industrialization, and early transfer into a routine 

production network.

Moreover, the Solids Launch facility will be Boehringer Ingelheim´s 

technology competence centre for current and future production 

technologies for small molecules. It will be the lead site to develop 

and industrialize modern pharmaceutical manufacturing, for example, 

in development, test, and implementation of Industry 4.0 tools for the 

production network.

The facility is an important piece of the puzzle, allowing Boehringer 

Ingelheim to manage the entire value chain over the long term, from 

research and development through launch site to routine production.

PTE: What are some of the technologies planned for the new 

facility?

Jennifer Markarian is 

manufacturing editor for 

Pharmaceutical Technology 

Europe.

Scaling Up 
and Launching 

Solid-Dosage Drugs
Boehringer Ingelheim plans to develop and test

new strategies at its Solids Launch facility.

Comes (Boehringer Ingelheim): 

Fluid-bed granulation, dry 

granulation, roller compaction, 

tabletting, and film coating are 

technologies to be implemented. 

Planned technologies for the future, 

which are not going to be installed 

initially, are, for example, twin-

screw extrusion and continuous 

granulation. In addition, we have 

one train designed as contained 

equipment to handle higher potent 

compounds. Production activities will 

be controlled using process analytical 

technology.

The new facility will be used to test 

and to initially implement technology 

standards for pharmaceutical 

production. One example is a fully 

contained production train that will 

be implemented to handle higher 

potency compounds.

Beyond pharmaceutical 

production, the site serves as 

the lead site to develop and 

industrialize modern production 

processes, such as the usage of 

smart glasses in pharmaceutical 

production for changeover or remote 

maintenance. The Solids Launch 

facility will be used to implement 

the next generation of electronic 

batch records, integrating currently 

independent information technology 

systems.

Best practices
PTE: What are some of the best 

practices for connecting early 

development to future manufacturing 

scale-up? 

Comes (Boehringer Ingelheim):  

The former philosophy was to 

adapt production processes to 

existing manufacturing equipment. 

This procedure was unfavourable 

as it led to significant efforts 

concerning the ‘re-development’ 

of production processes and 

validation activities. Boehringer 

“[The Solids Launch 
facility] allows an 
early transfer of new 
chemical entities from 
development.”

—Peter Comes
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Scale Up

Ingelheim is currently implementing 

its ‘Supply Network Strategy,’ which 

describes technology standards 

from development to the launch 

side and again to routine production 

with regard to technology and 

equipment. Preferably during 

transfer, the manufacturing scale will 

be maintained. If necessary, scale-up 

will be performed at routine sites, 

including internal and external sites.

PTE: Can you describe some best 

practices for analytical testing/quality 

control testing in a scale-up project?

Comes (Boehringer Ingelheim): 

With regard to best practices, it 

is important to mention the use 

of standardized quality control 

equipment, which is currently being 

rolled out at the relevant locations. 

In addition, we have a dedicated 

organization for transfer activities 

and a global team that coordinates 

the respective transfer activities. This 

[coordination] helps enormously to 

make processes smoother.

Facility construction
PTE: In 2016 and 2017, the company 

constructed the “Diabetes Factory” 

in Ingelheim, which will develop and 

launch innovative antidiabetic agents. 

How will what was learned from 

that project be applied to the Solids 

Launch facility?

Comes (Boehringer Ingelheim): 

The Diabetes facility was built to 

[meet] additional market demands. 

The highest priority for the facility 

was time. Only 18 months passed 

from the starting point of the 

planning phase until the first 

products were produced. The pure 

construction time was 12 months. 

A key element to realize the tight 

construction timelines of the facility 

was the stringent usage of BIM 

[building information modelling]. 

BIM technology will also be used 

to plan and build the Solids Launch 

facility. 

Layout wise, the new Solids 

Launch facility consists of two 

trains allocated in separated 

compartments, which reflect the 

Diabetes facility’s production train 

with a central compartment for 

dispensing, cleaning, and storage. 

The design philosophy of the Solids 

Launch facility is similar to that of 

the Diabetes facility. The outer shell 

provides maximum flexibility in the 

allocation of production facilities. The 

shell-in-shell design and a technical 

area accessible from the outside 

allow individual production rooms 

to be modified without affecting the 

rest of the plant.

The schedules of the Diabetes 

facility could be optimized by 

mapping existing production 

facilities on site to avoid lengthy 

validation and stability activities. 

The same philosophy is applied at 

the Solids Launch facility, with the 

use of standardized manufacturing 

facilities from development through 

commissioning, to routine production 

facilities. PTE
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In bio/pharmaceutical manufacturing, monitoring the bioburden of 

raw materials, intermediates, drug substances, formulated drug 

products, and processing environments is essential for ensuring 

patient safety. Successful bioburden monitoring requires knowledge 

of both the quantity and identity of detected microbes. The level 

of information and extent of microbe characterization, and thus 

the testing protocols, required depend on the specific sample and 

situation. In cases of potential contamination, knowledge of the 

identity of a contaminant can help determine its source and thus an 

appropriate course of action. It is essential, therefore, to implement 

a microbial identification strategy as part of an effective microbial 

control programme.

The value of identification
Microbial identification is an important and often overlooked 

component of bioburden monitoring programmes, according to 

Phil Tuckett, study director at Nelson Laboratories. The intent is 

to characterize microbes to differentiate one type from another. 

Identification allows placement of the microbe, depending on the 

required level of identification and the type of testing employed, into a 

specific family (genus), species, and/or strain.

Microbial identifications can be used to provide a platform for 

thorough investigations, such as for determining the nature of specific 

contamination events, according to Poonam Bhende, assistant 

manager at SGS Life Sciences. Microbial identity determination can 

also be used in a broader manner to provide a rough estimate of the 

bioburden in a dose of product as an indication of its sterility. 

“It is important to understand not only the numbers of 

microorganisms present in a product, but also the types of 

microorganisms they are. Particularly with regard to bioburden 

reduction strategies, the identity of a microorganism can dictate 

the best practice for eliminating it,” says Tuckett. Indeed, Bhende 

notes that through detailed and accurate microbial identification, 

it is possible to narrow down the source of contamination and take 

appropriate measures to mitigate the risk for future contamination.

Cynthia A. Challener, PhD, 

is a contributing editor to 

Pharmaceutical Technology 

Europe.

Microbial identity data can be critical for determining contamination sources.

Microbial Identification 
Strategies for 
Bioburden Control

Many options
There are several methods available 

for microbial identification. They are 

generally classified as phenotypic or 

genotypic techniques. 

Phenotypic testing provides data 

on the physical properties (i.e., 

morphology, reaction to different 

chemicals, behaviour under certain 

conditions) that are indicative of a 

microbe’s genus and in some cases 

species. “Phenotypic methods, which 

focus on outward characteristics 

of an organism—appearance, 

staining characteristics, biochemical 

utilization, metabolic requirements, 

protein analysis—are important 

components of the microbial 

characterization level. Given enough 

of these tests, along with a high 

level of expertise, a genus/species 

ID may be obtained,” observes 

Tuckett. Currently, these methods 

are most widely used because they 

tend to be lower in cost and easier 

to implement. They are, however, 

generally culture-based and growth 

dependent, and results can vary with 

the media and growth conditions that 

are used. In addition, because many 

phenotypic tests involve studying 

the response to treatment with 

biochemical reagents, repeatability 

can be an issue.

Automated systems have been 

developed to overcome some of 

these limitations, including Fourier-

transform infrared spectroscopy, 

matrix-assisted laser desorption 

ionization–time of flight (MALDI–

TOF) mass spectrometry, and flow 

cytometry.

The industry is, however, moving 

toward genotypic identification 

methods due to the growing number 

of species that are being described 

every year, according to Tuckett. 

Genotypic methods involve analysis 

of the genetic makeup and provide 

information on the genus, species, 

and in some cases, the strain of the 

microbe. 

Analysis of the genome is achieved 

either through hybridization or 

sequencing. In hybridization, the 

extent to which the microbe’s DNA 

binds with known DNA strands 

provides information on its structure. 

Sequencing, generally of the 16S 

rRNA region, a highly conserved, 

sufficiently large region present in 
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Bioburden Control

most bacteria (or the large subunit 

ribosomal gene in yeasts and 

molds) is achieved using automated 

blot technology or polymerase 

chain reaction (PCR) approaches. 

Importantly, genotypic testing is 

not affected by culture or media 

conditions. “As technology becomes 

cheaper and more available, 

whole genome sequencing may 

provide accurate species and strain 

identifications,” Tuckett states.

Separately, the detection and 

identification of endotoxins indicates 

the presence of gram-negative 

bacteria. “Contamination with high 

levels of endotoxin can be fatal, so 

accurate results are vital,” asserts 

Bhende.

Selecting an 
identification strategy
Microbial identification, according 

to Pia Darker, global senior product 

manager for the pharmaceutical 

analytics division of Thermo Fisher 

Scientific, is most often the end 

point of different microbiological 

tests, such as out-of-specification 

bioburden, failed sterility tests, 

excursions from environmental 

monitoring, etc. 

The strategy for identification 

will depend on the origin of the test 

samples, as well as the microbial 

identification method, both of which 

depend on the overall microbial test 

strategy. “The first thing to consider 

is what level of identification is 

appropriate, and that depends on 

what the data will be used for,” adds 

Tuckett. 

There are three basic levels 

of identification: microbial 

characterization, genus/species 

identification, and bacterial 

strain typing. “For tracking and 

trending of bioburden levels only, 

microbial characterization may be 

sufficient, such as descriptions of 

the colonies and cells as well as 

gram staining and other descriptive 

microbiological assays,” he notes. 

Such characterization requires a 

certain level of expertise because 

appearances can be variable 

and many characteristics of 

microorganisms change over time. 

Given the inherent subjectivity of 

some of these tests, Tuckett strongly 

recommends that genus/species 

identification be performed for at 

least the overall thee to five most 

common organisms. 

In situations where action/

alert levels are exceeded or 

when contamination events are 

encountered, genus/species level 

identification is more appropriate. 

“Since microbial identification is 

used to understand the source of 

contamination, it is important for 

the identification method to give 

an accurate species identification 

in order to implement appropriate 

corrective actions and preventative 

actions (CAPA). Implementation of 

the appropriate CAPA will prevent 

the re-occurrence of microbial 

contamination and reduce the risk of 

quality issues in the manufacturing 

process,” Darker comments.

Species identification is also 

an essential part of testing for 

objectionable organisms (United 

States Pharmacopeia 62 testing), 

according to Tuckett, because mere 

characterization can sometimes 

be insufficient to rule out specific 

species. 

At SGS, most clients ask for 

species-level identification. “Species-

level identification helps us to 

eliminate the risk of an antibiotic-

resistant pathogen becoming 

prevalent if a new strain is observed 

that cannot be eliminated through 

cleaning by disinfectant. Additionally, 

seasonal change can see a change 

in bioburden levels which need to be 

identified,” says Bhende.

When investigations are being 

conducted to determine if multiple 

contaminants are of the same 

source, bacterial strain typing is 

necessary. “This testing reveals if 

different isolates come from the 

same strain or source, which cannot 

be determined from species level 

identification methods,” Tuckett 

explains.

Hallmarks of 
effective strategies
An effective microbial identification 

strategy, according to Darker, 

results in an appropriate CAPA 

to reduce any risk of microbial 

contamination and in the event of 

microbial contamination enables the 

determination of the root cause of 

the contamination. “In essence, if 

CAPA has been put in place and it 

mitigates any further risk to product 

quality and patient safety, then the 

microbial identification strategy was 

effective,” she states.

For Tuckett, an effective microbial 

identification strategy is one that 

provides meaningful data pertinent 

to the given situation and draws 

upon sufficient resources to ensure 

the identification is as accurate 

as possible. “The basic principle 

behind microbial identification is 

comparison of the characteristics of 

an unknown organism to those of a 

known organism. The more that is 

known about the known organism, 

the better the comparisons can be. 

When genotypic data [are] analyzed, 

[they are] generally compared to a 

library or database of known DNA 

sequences and [are] therefore only 

as accurate as the database [they 

draw] upon. An extremely limited 

database may provide inaccurate 

identifications,” he explains. 

In addition, methods based on 

automated identification software 

may be inadequate for the intended 

use if a high number of “unidentified” 

results are obtained.

An ineffective strategy is also 

one for which a CAPA cannot 

be implemented to stop the 

reoccurrence of contamination by 

an identified microbe, according to 

Bhende. Therefore, as with bioburden 

and environmental monitoring 

programmes, continuous evaluation 

and assessment of microbial 

identification strategies are essential. 

“As compendial requirements 

change, and as new technologies 

become available, identification 

procedures should be revaluated 

to ensure they are sufficient for 

their intended purpose. If a specific 

identification method doesn’t yield 

adequate results, alternate methods 

should be considered,” asserts 

Tuckett.

For clients of SGS, Bhende also 

recommends for critical microbial 

identification applications the 

establishment and maintenance of a 

database logging the trending data for 

locations and accurate identifications. 

“This information can be used 

to identify early on any potential 

patterns of contamination that need 

to be addressed,” she says.   PTE
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Ongoing pressures in the life-sciences industry require pharma 

and biotech manufacturers to fundamentally transform how they 

operate. For example, an annual decrease in operating budgets is now 

an established expectation in some companies, driven by reduced 

revenues and the need to prioritize investment in new product 

development. Previously, managers could cut costs to achieve these 

goals. Today, however, savings must be achieved through fundamental 

improvements to operations. Progressive companies are therefore 

looking to innovative manufacturing methods to enable these gains. 

Many of these methods require digital transformation, as well as the 

commitment to use data that already exist within many facilities to 

establish new operating modes.

Cross-functional collaboration
This journey requires collaboration between information technology 

(IT) and operational technology (OT), in both the systems and the staff 

in these organizations. A survey of industry members found that 77% 

of respondents believe that this collaboration is important to digital 

transformation success (1). 

Systems and data that have traditionally resided in one domain 

or the other must now be bridged transparently so that they can be 

used to optimize business processes across all functions. In addition, 

companies must go a step further to ensure that the data can be 

used to improve quality and regulatory compliance, and that the 

methods used to retrieve and share information will help mitigate 

cybersecurity threats. 

Collaboration among IT, OT, and quality provides an opportunity 

to remove silos between different groups, preventing isolated 

manufacturing applications. For example, IT/OT collaboration allows 

for alignment between maintenance, operational activities, and 

planning so that data (e.g., equipment maintenance records, batch 

manufacturing records, and out-of-spec quality lab results) can be 

correlated across processes with context. It can also prevent the 

Will Goetz is 

vice-president of Digital 

Transformation Practice, 

will.goetz@emerson.com, 

and Ron Rossbach is 

Life Sciences Consultant, 

ron.rossbach@emerson.

com, both at Emerson.

need for time-wasting, error-prone 

activities such as data re-entry. 

Removing this friction allows 

operators and managers to gain 

access to plant-level information 

and leverage that data to improve 

overall manufacturing and quality 

management. At all levels, they 

can collect and integrate data from 

isolated functional systems and siloed 

work processes, analyzing information 

to support decisions and improve 

workflow. Wireless architectures 

offer a low-cost means for gathering 

data, adding new data points, and 

deploying that information safely and 

economically so that it gets to the 

right people at the right time. 

Taking this approach also enables 

the use of predictive analytics for 

advanced decision making, which can 

drive process quality improvements; 

reduce offline testing; use predictive 

maintenance to improve asset usage; 

enable shorter time-to-market by 

accelerating technology transfer; 

and allow more effective process 

engineering via simulation. 

Predicting equipment performance 

and reliability becomes even more 

crucial in continuous manufacturing, 

where production scale is reduced 

and the process must respond 

accurately to the variations created 

in smaller-scale, flexible operations. 

Cloud-based predictive analytics 

and digital twin simulations, which 

simulate an entire system or 

plant, can help create the precise, 

predictable production needed to 

enable continuous manufacturing. 

Knowledge management
As more experienced workers leave 

the industry, cost pressures often 

mean they are not being replaced 

at all, or they are being replaced 

by staff with less experience. To 

support next-gen workers, part of the 

solution is to have less dependence 

on individual experience and more 

dependence on data, information, 

and operational knowledge 

management embedded in IT and OT 

solutions. Knowledge management 

embedded in systems augments 

decision-making abilities by providing 

people access to best practices, 

original data, and the information 

required for good decisions at their 

Improving Production: 
How IT, OT, and Quality 
Can Collaborate
Different functional groups must work together

to get the most value from existing plant data.
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Process Operations

fingertips. Because many new 

systems and supporting technology 

might reside outside traditional plant 

networks, integrated IT/OT solutions 

are required before operational 

teams can be given the actionable 

information they need.

Challenges to
IT and OT collaboration 
Currently, some obstacles may be 

making it difficult for companies to 

undergo the kind of transformation 

required. Some companies consider 

Industrial Internet of Things (IIOT) 

to be the foundation for digital 

transformation. However, a survey (2) 

suggests a need to more closely align 

IIoT pilots with business objectives. 

According to the survey (2), 60% 

of respondents were exploring or 

investing in IIoT pilot projects, but 

only 5% said they were investing 

against a clear business case for how 

to best implement the technology. 

Another problem, which amplifies 

the challenges, is that these 

projects were often not assigned a 

clear functional owner within the 

business—28% of respondents cited 

operations as leaders in IIoT, followed 

by IT and engineering at 24% each.

Another barrier to embracing digital 

transformation is the fact that some 

technologies that can produce step 

changes, such as predictive analytics, 

large-scale data aggregation and 

contextualization, and lightweight 

interconnection protocols—well 

established in other industries—

are still relatively new concepts to 

the life-sciences industry. Many 

professionals are uncertain as to how 

technology changes will be impacted 

by regulatory validation requirements. 

Even though global regulatory 

agencies, such as the US Food and 

Drug Administration and the European 

Medicines Agency, are encouraging 

manufacturers to adopt technical 

innovation to improve product quality 

and supply chain reliability, some 

manufacturers still take a conservative 

approach to change.

Yet another obstacle to adopting 

transformative technology is the fact 

that the quality control and assurance 

functions are often isolated from the 

IT and OT groups within life-sciences 

companies, making changes more 

complex to implement. Although some 

companies have quality stakeholders 

embedded within IT and OT, others 

struggle with ensuring the right level 

of quality participation in digital 

transformation discussion and design.

There is usually a clear distinction 

between IT and OT infrastructure, 

based on differences in criticality 

and risk (e.g., OT’s need for reliable 

production and IT’s need for periodic 

updates, see Figure 1). IT and OT 

systems are often either completely 

isolated or at least severely restricted 

in terms of how they can share 

data. Across global supply chains, 

systems often are not harmonized 

across manufacturing sites, resulting 

in a patchwork of systems and 

data that is difficult to navigate. 

Enabling transparent data across 

these infrastructures requires a clear 

understanding of their impact on 

security and regulatory requirements. 

All of these obstacles make it 

even more challenging to increase 

production and reduce operating 

expenses. Sustaining annual 

productivity improvements over 

several years often requires a 

paradigm shift in manufacturing work 

processes, which, in turn, requires 

capital investments outside the 

traditional annual budgeting process. 

Investors and stakeholders often 

focus on short-term results, while the 

returns for these improvements take 

several years to materialize, making 

them hard to justify.  The tasks are 

difficult, but a path forward does 

exist, and the end results are well 

worth the work.

Four ways to bring 
quality, IT, and OT together
The most important element in 

creating collaboration across domains 

is having engaged, executive-level 

sponsorship. Although a consolidated 

structure is optimal, just having 

one key business executive drive 

unification across the quality, IT, and 

OT organizations around business 

imperatives is crucial to helping 

overcome fear of change. 

However, change needn’t start 

from the top, and can also be initiated 

from the grass-roots level.  It’s the 

local site quality personnel, operators, 

and engineers who can provide the 

Figure 1: The information technology (IT) and operational technology (OT) organizations must 

leverage complementary strengths to extract real business value from digital transformation.
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Process Operations

most pragmatic insights. In the end, 

site managers are responsible for 

daily, weekly, and monthly operations 

that yield the improvements that 

leadership needs to meet the 

business imperatives—whether it’s 

lowering annual operating costs by 

4% or increasing annual production by 

5%, for example.

The following best practices can 

help to bring an organization together:

Understand the business 

objective. A good strategy for digital 

transformation will include business 

drivers and enablers. Drivers look at 

capabilities and performance relative 

to industry benchmarks in key areas, 

such as production management, 

reliability and maintenance, safety 

and security, and/or quality and 

compliance. Enablers are the 

capabilities for organizational 

effectiveness that enable integration 

of systems and data. All levels of 

the organization must understand 

the business objective and bring in 

all stakeholders (regulatory, quality, 

policies and framework, OT, and IT) to 

show the value of change.  

Be an OT technology advisor 

and expert. Enablers must be 

set in place. For example, a site’s 

packaging supervisor can identify 

the inefficiencies or liabilities that 

come from re-keying data into 

disparate systems or from multiple 

redundant transactions. The 

maintenance department can identify 

historical trends in work orders 

and equipment downtimes. The 

quality team can provide insights on 

required improvements in corrective 

and preventive actions. Site-level 

personnel understand the systems in 

place as well as the deficiencies that 

block the organization from achieving 

business objectives. OT stewards help 

the organization explore business 

enablers by providing practical 

expertise in both existing and 

emerging technology.

Collaborate across functions. 

Regardless of their position in the 

company hierarchy, people can reach 

across functions—while understanding 

their own challenges and resistances—

to better collaborate and anticipate 

solutions that achieve multiple 

groups’ goals. For example, if an 

organization experiences operational 

delays, quality excursions, and/or lost 

batches due to equipment problems, 

the maintenance group can help the 

IT and quality groups understand the 

digitally-enabled power of predictive 

maintenance and prescriptive 

analytics, which can improve overall 

equipment effectiveness, personnel 

productivity, maintenance practices, 

and product quality. Reaching 

across functions, teams can remove 

resistance to change by focusing on 

the business opportunity. Figure 1 

shows the important functions that 

IT and OT groups contribute to overall 

digital transformation. 

Build for success and scale, not 

size. Many organizations think that 

digital transformation is a massive 

endeavor and requires a massive 

project. On the contrary, successful 

digital transformations can start with 

pilot projects at the unit or site level 

that can scale into plant-wide and 

even enterprise-wide capabilities. 

In fact, the best cases for pilot 

projects are often operational units 

that underperform. Site level teams 

can be the most efficient way to 

determine opportunities to achieve 

quick and significant results. They 

can be especially effective when 

they work within IT guidelines and 

standards. 

Recently, a life-sciences company 

engaged in such a pilot at the local 

level and demonstrated significant 

value at one of its sites. After this 

success, the site and software 

vendor partnered to engage the 

corporate IT department to review 

the solution, business value, and fit 

with global IT architecture standards. 

This vetting and incorporation of the 

solution into architecture standards 

enabled additional sites to roll out the 

solution quickly on similar processes. 

Although a better approach would 

have been to include IT during the 

initial proof of concept, they were 

able to prove the solution on a small 

scale and then scale up by leveraging 

a standardized IT infrastructure 

as they put OT and enterprise IT 

personnel on the same page.

Conclusion
In summary, life-sciences companies 

should neither be deterred by what 

can seem to be a gargantuan task, 

nor blindly accept the status quo. 

Today, pharmaceutical companies 

can choose a small-to-moderate-size 

project that ties to business goals 

and can generate success. Starting 

with proof of value, companies can 

demonstrate concrete business 

outcomes such as improved cycle 

time or asset reliability, then expand 

to other projects and eventually scale 

across the enterprise. 

The business incentives for 

change are already there. With 

determined cooperation among 

the quality, IT, and OT groups, 

enterprises can make strides within 

the next few years. Other industries 

have demonstrated significant 

advantages in production and cost 

savings by using data from assets to 

implement a predictive versus time-

based maintenance programme, 

which has been dominant in the 

life-sciences industry. Adopting the 

newer techniques has been shown 

to lead to 5–10% improvements 

in asset availability, and similar or 

greater gains can be found in other 

domains such as production, safety, 

and quality. 

BioPhorum’s model of digital plant 

maturity levels—from a level one 

“pre-digital” plant using manual, 

paper-based processes up to a 

level five “adaptive” plant that is 

autonomous and self-optimizing—

is a good start in developing a 

benchmarking tool to gage an 

organization’s progress toward digital 

plant maturity (3) and working on a 

roadmap for digital transformation.

Life-sciences companies that 

get IT, OT, and quality groups to 

collaborate and who drive successful 

adoption of new approaches will 

enhance their digital capabilities and 

overall performance, from plant floor 

operations to enterprise profitability.  
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Contract manufacturing organizations (CMOs) and contract 

research and development organizations (CDMOs) invested 

in expanded facilities and services in late 2018. The following are 

highlights of some recent investments.

New and expanded facilities
Ardena, a CDMO, moved to expanded headquarters in Gent, Belgium 

in November 2018, as a result of recent growth (1). Now operating 

across six sites in Belgium, the Netherlands, Sweden, and Latvia, 

the company has increased from 40 to 250 employees and seen an 

increase in organic growth of more than 20% per year, which the 

company states is a result of its merger and acquisition strategy.

“After several acquisitions and an ongoing growth period, we are 

firmly on track to reach our €35 million sales target for 2018 as part of 

our wider strategy to become a leading integrated drug development 

company,” said Harry Christiaens, CEO at Ardena in a press statement 

(1). “This new, larger headquarters will enable us to free up space 

for additional laboratories at our other sites and further expand our 

capabilities. It will also provide a base for our staff training centre 

to ensure we develop our team. As we move into 2019, we look 

forward to continued international success and carrying on with our 

acquisition strategy to further strengthen our service offering.”

On 24 Oct. 2018, Vetter, a provider of prefilled drug-delivery 

systems and packaging solutions, announced the expansion of its 

secondary packaging capabilities at its Ravensburg, Germany site, 

where syringes, cartridges, and vials are packed on state-of-the-art 

lines. In addition to the existing area of approximately 6000 m2, an 

additional 2900 m2 will be available in a new building by 2020, enabling 

continued flexible planning of secondary packaging.

The expansion also includes investments in modern testing and 

analysis methods. In addition to standard release and stability tests, 

the company will offer more extensive tests for autoinjectors starting 

in March 2019. This development was achieved through the efforts 

of a team of specialized engineers that worked on the development 

Susan Haigney

Contract
Organizations 
Expanded in Autumn
CMOs and CDMOs made investments in new and

expanded facilities and services in the last quarter of 2018.

of a testing machine, enabling 

application simulations and digital 

documentation on auto-injectors, 

according to the company (2). 

On 4 Oct. 2018, Catalent 

Pharma Solutions, a provider of 

advanced delivery technologies and 

development solutions for drugs, 

biologics, and consumer health 

products, announced that it had 

completed the first phase of a €6.46 

million (US$7.3 million) investment to 

upgrade and expand its packaging 

and softgel encapsulation capabilities 

at its facility in Aprilia, Italy.

The first phase of investment, 

completed in August 2018, saw 

the expansion and upgrade of the 

facility’s integrated packaging 

capabilities, and the commissioning 

of the first of five new softgel 

encapsulation lines. The second 

phase of the investment will add four 

more encapsulation lines, which will 

bring the total number of lines to 23 

and expand production, drying, and 

inspection capacity for nutritional 

supplements and beauty softgels at 

the site. The company expects that 

these four new lines will be fully 

operational by January 2019 (3).

Expanded services
Lonza announced on 5 Nov. 2018, that 

its Pharma & Biotech segment has 

expanded its footprint for parenteral 

dosage form development by building 

out its drug product services (DPS) at 

its facility in Stücki Science Park, Basel, 

Switzerland. The company is also 

nearing completion of recruitment that 

will extend the DPS group to 125 staff.

The expanded offering includes 

new capabilities for clinical 

administration and compatibility 

testing; lyophilization cycle, process 

development, and robustness testing; 

containment for highly potent and 

biosafety level 2 drug-product 

handling, enabling formulation 

and drug product development of 

highly potent conjugates, viruses, 

cell therapies and small-molecule 

parenteral preparations; aseptic 

manufacture of liquid/lyophilizate 

dosage forms for stability and pre-

clinical studies; lifecycle management 

line extension; bioassay (cell- and 

enzyme-linked immunosorbent 

assay-based); and device functionality 

testing (4).
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Outsourcing

Recipharm released its first serialized products to 

Europe from its facilities in Lisbon, Portugal and Stockholm, 

Sweden, the company announced on 9 Oct. 2018 (5). In 

2016, Recipharm invested €40 million (US$46 million) in 

preparing its facilities for the European Falsified Medicines 

Directive (EU FMD). The company reports that its other 

European facilities will also be ready to release fully 

serialized products to Europe by the end of 2018, two 

months ahead of the EU FMD deadline in February 2019.

To date, Recipharm has delivered more than 2.5 million 

serialized packs to markets where serialization regulations 

are in place, including China, South Korea, Saudi Arabia, 

and Turkey, as well as 500,000 packs to the United States. 

This news follows the launch of Recipharm’s standalone 

serialization service, which offers the company’s 

serialization capabilities as a standalone service to 

pharmaceutical companies even if their products are 

not manufactured by Recipharm. As part of the service, 

Recipharm will add 2D codes, human readable text, and 

tamper evidence to pre-packaged medicines.

Collaborations
Cobra Biologics and the University of Leeds have been 

awarded £100,000 (US$127,000) to investigate the effects 

of hydrodynamic force on the structure and biological 

integrity of viral-vector gene therapy products. This proof-

of-concept grant is funded by the Biotechnology and 

Biological Sciences Research Council (BBSRC) Networks in 

Industrial Biotechnology and Bioenergy (NIBB) BioProNET, 

a network in the United Kingdom that brings together 

academics, industrialists, and others for collaborative 

research in the field of bioprocessing and biologics. 

The project between Cobra and David Brockwell, 

associate professor in School of Molecular and Cellular 

Biology at the University of Leeds, aims to develop a novel 

analytical tool for gene-therapy vector characterization 

using a device that generates a defined and controllable 

extensional hydrodynamic fluid flow field. This will be 

used to help optimize the conditions for the successful 

manufacture of viral vectors and to identify inherently 

stable viral vectors for gene therapy applications.

Brockwell, along with professors Nik Kapur and 

Sheena Radford, previously developed an extensional 

flow instrument to understand the deleterious effects 

of bioprocessing on therapeutic proteins such as 

antibodies. The aim of this collaborative partnership is 

to determine whether the device can be used to direct 

the development of gene-therapy viral vectors by helping 

to define flow parameters, optimize buffer solutions or 

design scaffolds, and as an analytical tool to differentiate 

between vectors with empty or full payloads (6). 

Idifarma, based in Spain, has announced the 

commencement of the seventh project with 

Palobiofarma—a Spanish biotechnology company 

(7). As per the terms of the agreement, Idifarma will 

take on the complete pharmaceutical development of 

Palobiofarma’s novel candidate, PBF-2897, including drug 

formulation, development of analytical methods, and GMP 

manufacturing for clinical trials. The new drug candidate is 

a potent, non-blood–brain-barrier permeable, adenosine A1 

receptor antagonist that will be used as an oral treatment 

of respiratory diseases such as asthma and chronic 

obstructive pulmonary disease. It is currently in Phase II 

clinical trials and is expected to complete next year.
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CORPORATE PROFILES

AirBridgeCargo Airlines

About AirBridgeCargo 
ABC is one of the leading global cargo 

airlines, and its expanding route network 

connects customers in the largest 

trans-regional markets of Asia, Europe, 

and North America, covering more 

than 30 major cargo gateways and 

accommodating trade flows worldwide. 

All the flights are operated via ABC’s 

cargo hub in Moscow Sheremetyevo 

airport, featuring up-to-date equipment 

and guaranteeing seamless connection 

throughout the airline’s expanded 

international network within a 48-hour 

delivery time, including handling, all 

managed by highly-skilled and qualified 

ground handling personnel. ABC’s fleet 

of Boeing 747 freighters is one of the 

youngest and modern in the airline 

industry. 

The excellent operating advantages of 

ABC’s freighter fleet, the performance of 

the airline’s logistics practitioners, and 

constant improvements of its internal 

processes enable the airline to carry all 

types of air cargo in full compliance with 

global industry standards, including time 

and temperature-sensitive products.

abc pharma
AirBridgeCargo is the best partner 

with an in-depth knowledge of the 

healthcare and pharmaceutical industry. 

We have developed special abc pharma 

product and verticals within the 

company with dedicated and qualified 

staff at all levels—Sales, Customer 

Service, Operations, and Procurement—

which has helped us to reinforce 

the handling procedures and control 

processes required during all stages 

of transportation. Creation of special 

services is a proof of our commitment 

to every single detail before and 

during transportation especially for 

the pharmaceutical goods that require 

special attention.

Benefits and special solutions of abc 

pharma: 

• Dedicated, skilled staff trained in 

handling healthcare products

• Full compliance with IATA TCR and CEIV 

certification

• Exact temperature monitoring from 

acceptance to delivery

• abc pharma Active and abc pharma 

Passive solutions—the first one is 

for time, and temperature, sensitive 

pharmaceutical products that need 

to be shipped in active containers 

(including dry ice technologies) 

and the second is for prepackaged 

pharmaceutical products 

• Special packaging solutions and 

thermal blankets for palletized 

shipments

• Customer service support, online 

track&trace option for all shipments

• Boeing 747-8 and 747-400 with three 

compartments enabling different 

temperature settings from 4 °C to 29 °C

• QEP-certified network and temperature 

control facilities on majority of stations 

throughout the ABC network

• High-tech pharma hub at Moscow 

Sheremetyevo International Airport 

with effective connections to deliver 

cargo worldwide

• Adoption of the latest digital 

technologies (Sky Fresh for automated 

notifications, temperature data loggers 

to monitor consignment conditions, 

etc)

• Tailor-made logistics solutions based 

on your individual requirements with 

transparency of operations and full 

traceability

• Sophisticated, cohesive, and forward-

thinking approach based on peer 

learning and networking through 

industry-related initiatives—Pharma 

Gateway Amsterdam (PGA), Pharma.

aero, and others. 

From vaccines, laboratory equipment, 

MRI/MRT machines to blood samples, 

and beyond—we, at ABC, will always find 

the best logistics solutions to cater your 

needs and expectations.

Contact details

AirBridgeCargo Airlines

Building 3, 28B, Mezhdunarodnoe road,

Business center “Skypoint”,

Moscow, Russia 141411

Tel.   + 7 495 786 26 13

Fax.   + 7 495 755 65 81

pharma@airbridgecargo.com

www.airbridgecargo.com
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Baxter BioPharma Solutions

Company description
Backed by more than 85 years of 

Baxter innovation and expertise in 

parenterals, Baxter’s BioPharma Solutions 

(BPS) business collaborates with 

pharmaceutical companies to support 

commercialization objectives for their 

molecules.  BPS is a premier CMO with 

a focus on injectable pharmaceutical 

manufacturing designed to meet complex 

and traditional sterile manufacturing 

challenges with confidence of delivery, 

service, and integrity.

Markets served
A global presence—Baxter has 

manufacturing sites across the globe in 

support of a diverse portfolio of delivery 

systems and manufacturing solutions.

Worldwide manufacturing expertise—

The strength of Baxter’s global 

network lies in efficient, quality cGMP 

manufacturing—enabling Baxter’s 

BioPharma Solutions business to deliver 

cost-effective results built on best 

practices and operational excellence.

Major products/services
BPS can support your pharmaceutical 

needs with a broad portfolio of sterile 

fill/finish production capabilities and our 

reputation is built on the high-quality 

products we manufacture for our clients 

in a cGMP environment. Our delivery 

systems include: prefilled syringes, 

liquid/lyophilized vials, diluents for 

reconstitution, cartridges, powder-filled 

vials, and sterile crystallization.  Our drug 

categories include: small molecules, 

biologics, vaccines, cytotoxics, highly 

potent compounds, and ADCs (antibody-

drug conjugates). From formulation 

and development, through commercial 

launch, our extensive, customized 

support services can guide you through 

marketplace complexities, helping you 

achieve the full potential for your drug 

molecule.  Whether you face formulation 

challenges, clinical supply hurdles, surges 

in demand due to market fluctuations, 

risk mitigation concerns, or patent 

expiry challenges, we offer tailored and 

versatile solutions to help achieve your 

commercialization objectives.

Facilities
A leader in sterile contract 

manufacturing—Our facility in 

Bloomington, Indiana USA serves client 

needs from clinical through commercial 

launch. 

A world-class manufacturer of 

oncology products—Our facility in Halle/

Westfalen, Germany offers dedicated 

clinical through commercial production. 

A best-in-class aseptic solution 

manufacturer—Our facility in Round 

Lake, Illinois USA produces ready-to-use 

premixed drugs in proprietary bags. 

A leading resource for parenteral 

product development—Our 

Lyophilization Center of Excellence 

is staffed with scientists who can assist 

with modification and formulas to 

maximize the potential of your lyophilized 

products.

Contact details

Baxter BioPharma Solutions

One Baxter Parkway, 

Deerfield, IL 60015 USA

United States: 1-800-4-BAXTER

International: 1-224-948-4770

biopharmasolutions@baxter.com

baxterbiopharmasolutions@baxter.com
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CORPORATE PROFILES

Catalent Pharma Solutions

Corporate description
Catalent is the leading global provider 

of advanced drug delivery technologies 

and development solutions, providing 

worldwide clinical and commercial supply 

capabilities for drugs, biologics, and 

consumer health products. With over 85 

years of experience, Catalent has the 

proven expertise and flexible solutions 

at the right scale to bring more customer 

products to market faster, enhancing 

product performance, and ensuring 

reliable supply.

We serve more than 1000 innovator 

customers—both established and 

emerging—in over 80 markets, including 

90 of the top 100 branded drug 

marketers, 21 of the top 25 generics 

marketers, 24 of the top 25 biotechs, 

and 23 of the top 25 consumer health 

marketers globally. We manufacture 

more than 73 billion doses of nearly 7000 

products annually, which equates to 

approximately 1 in 20 doses taken each 

year by patients or consumers around the 

globe.

Our significant intellectual property 

includes over 1200 patents and patent 

applications, and our team, including 

more than 1800 talented scientists help 

introduce more than 150 new products 

to market every year. Supporting this 

innovation is our team of 1400 quality 

and regulatory experts, who ensure 

compliance and safety. Catalent was 

subject to 53 regulatory audits and over 

400 customer and internal audits in 

2016/17.

We have made significant investments 

to establish a global manufacturing 

network, and today employ over five 

million square feet of manufacturing and 

laboratory space across five continents.

Whether you are looking for a single, 

tailored solution or multiple answers 

throughout your product’s lifecycle, 

we can improve the total value of your 

treatments—from discovery to market 

and beyond.

Catalent. More products. Better 

treatments. Reliably supplied.™

Technology highlights
With our wide range of expert services—

including analytical, biologics, pre-

formulation, and formulation—we drive 

faster, more efficient development 

timelines and produce better products. 

These include:

• Early Development with centres of 

excellence in the US and Europe

• OptiForm® Solution Suite for rapid, 

optimised dose form development

• Unique delivery technologies 

including OptiShell® capsules, Zydis® 

ODT, modified release and OptiMelt® 

hot-melt extrusion, as well as inhaled 

and injectable dose forms

• Catalent Biologics—advanced 

technologies and tailored solutions for 

biologic and biosimilar development 

from DNA to commercial supply. 

Comprehensive analytical solutions, 

biomanufacturing, and finished product 

supply in liquid and lyophilised vials, 

prefilled syringes, and cartridges

• GPEx® cell line engineering 

technology for advanced cell 

expression

• SMARTag® protein conjugation 

technology; precision design of next-

generation biologic therapies

• Catalent RP Scherer Softgel is a 

global leader in innovative oral and 

topical softgel technologies. In the last 

25 years, nearly 90% of NCEs approved 

by the FDA have been developed by us.

• Catalent’s Clinical Supply Solutions 

help solve trial challenges by reliably 

supplying studies of all sizes and 

complexities. With innovative, flexible 

solutions, modern global facilities, and 

over 25 years’ experience in supply 

chain management across 5000+ 

studies globally.

Contact details

Catalent Pharma Solutions

14 Schoolhouse Road 

Somerset, NJ 08873, USA

Tel.   00800 88 55 6178 (EU & ROW)

+1 888 765 8846 (USA) 

solutions@catalent.com

www.catalent.com
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Dr. Paul Lohmann GmbH KG

Company description
Dr. Paul Lohmann GmbH KG provides 

over 400 high-purity Calcium, Iron, 

Magnesium, Potassium, Zinc, Sodium, 

and other Mineral Salts to the 

biopharmaceutical, pharmaceutical, 

and nutraceutical industry. In the 

GMP, FSSC 22000/ISO 22000 and DIN 

EN ISO 9001:2015 certified facilities, 

Dr. Paul Lohmann® manufactures 

according to different pharmaceutical 

and food monographs or to customers’ 

specifications. Dr. Paul Lohmann® can 

modify chemical and physical parameters 

and offer customized packaging. More 

than 7000 different specifications 

demonstrate the customer-oriented 

competence. As a solution provider, 

Dr. Paul Lohmann® constantly develops 

new products in close collaboration 

with the customers. Additionally, Dr. 

Paul Lohmann® supports the customers 

in their regulatory affairs by preparing 

ASMFs / DMFs and has CEPs available for 

a growing number of products.

Markets served
Dr. Paul Lohmann® provides high-purity 

Mineral Salts to the biopharmaceutical, 

pharmaceutical, veterinary, nutraceutical, 

food, cosmetic, and technical industry. 

Major products/services
As one of the world’s few GMP-certified 

manufacturers of inorganic and organic 

salts, Dr. Paul Lohmann® offers speciality 

Mineral Salts: 

z  DPL-BioPharm: Innovative Salts for 

Biopharma. The new product portfolio 

of Dr. Paul Lohmann® is optimized for 

biopharmaceutical applications.

z  Low in Endotoxins Salts from a new 

GMP-certified manufacturing facility

z  More than 90 APIs listed on the Eudra 

GMDP database

z  Wide range of excipients for various 

applications.

Facilities
• Headquarter in Emmerthal–Germany

• Production site in Lueneburg–Germany

• Sales departments in New York, 

Singapore, Eindhoven, and Evry

Contact details

Dr. Paul Lohmann GmbH KG

Hauptstrasse 2, 31860 Emmerthal

Tel.   +49 5155 63-0

Fax. +49 5155 63-5834

sales@lohmann4minerals.com

www.lohmann4minerals.com
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Capsugel® | Lonza Pharma & Biotech

Company description
Capsule Delivery Solutions, part of 

Lonza Pharma & Biotech, is the leader in 

capsule-based solutions and services, 

proudly offering Capsugel® products. With 

the largest production and supply chain 

footprint in the industry, we provide the 

highest quality and deepest regulatory 

expertise to our 2000 pharmaceutical 

customers, globally.

Our unique combination of science, 

engineering, formulation, and capsule 

expertise enables us to optimize the 

bioavailability, targeted delivery, and 

overall performance of our customer’s 

products. We partner with them in over 

100 countries to create unique, high-

quality, and customized solutions that 

meet their needs and patients’ evolving 

preferences.

Markets served
Capsugel® creates, develops, and 

manufactures a wide range of innovative 

dosage forms for the biopharmaceutical 

and consumer health & nutrition 

industries.

Major products/services
With a diverse portfolio including gelatin, 

HPMC, and specialized clinical capsules, 

we are a global leader in capsule 

development and manufacturing, bringing 

unmatched products and technical 

support to our worldwide customer base. 

We provide the widest array of non-

animal based specialty polymer capsules. 

Our capsules portfolio includes: 

• Immediate release: Coni-Snap®, 

Vcaps® Plus, Plantcaps® 

• Targeted & Modified release: Vcaps® 

Enteric, DUOCAP® 

• Dry Powder Inhalation capsules: 

Gelatin: Coni-Snap® Gelatin and Coni-

Snap® Gelatin-PEG; HPMC: Vcaps® and 

Vcaps® Plus

• Pre-clinical and clinical development 

capsules: PCcaps®, DBcaps®, 

Colorista™

• Patient Centric capsules: Coni-Snap® 

Sprinkle

• Life Cycle Management solutions: 

Press-Fit® 

Facilities
Our customers span the globe, and 

so does Capsugel®. To provide global 

solutions to our customers, we own and 

operate 13 manufacturing sites, three 

of which also house our R&D centers of 

excellence, in nine countries across three 

continents.

Contact details

Capsugel® | Lonza Pharma & Biotech

Rijksweg 11, B-2880 Bornem, Belgium

Tel.   +33 389 205 725

Fax.   +33 (0) 3-89-41-48-11

solutions.emea@lonza.com

www.capsugel.com/market-segments/

biopharmaceuticals
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Peter Huber Kältemaschinenbau AG

Company description
Huber Kältemaschinenbau is the 

technology leader for high precision 

thermoregulation solutions in research 

and industry. Our products ensure precise 

temperature control in laboratories, pilot 

plants, and production processes from 

-125 °C to +425 °C. More than 250,000 

Huber temperature control products are 

in use in science, research, and industrial 

applications. In 2018, Huber was awarded 

with the “TOP 100 Innovator” seal 

for being one of the most innovative 

medium-sized companies in Germany.

Markets served
Typical applications can be found in 

process engineering, the semi-conductor 

industry, solar technology industries, 

materials testing as well as research 

in the chemical, pharmaceutical, and 

petro-chemical industries. Apart from 

the Unistat systems the product range 

includes chillers, heating and cooling 

circulators, visco baths, calibration units, 

and a wide range of customized solutions.

Major products/services
The Huber product range offers solutions 

for all temperature applications from -125 

°C to +425 °C. The range includes highly 

dynamic temperature control systems 

with cooling capacities up to 250 kW as 

well as chillers and heating and cooling 

thermostats. Huber has pioneered the 

technological development in the field 

of fluid temperature control with several 

innovative products. A revolution in 

temperature control technology was the 

introduction of the Unistat temperature 

control systems in 1989. Even today, 

Unistats set the tone when it comes 

to highly dynamic temperature control 

processes.

Dynamic Temperature Control 

Systems–Unistat®: Huber Unistat 

offer unmatched thermodynamics and 

advanced control technology:

• Efficient heating and cooling 

technology

• Short heating and cooling

• Wide temperature range with no fluid 

exchange

• More than 60 models with cooling of 

0.7 to 130 kW.

Heating and Cooling Thermostats: 

The Huber thermostat program written to 

model a wide range of temperatures from 

-90 ° C to +300 ° C:

• Hook-and bridge thermostats

• baths with polycarbonate or stainless 

steel baths

• Circulators for external temperature

• Refrigeration and Low Refrigerated 

Circulators

• Over 70 models with cooling capacities 

up to 7 kW.

Chiller–Unichiller®, Minichiller®: 

Huber Minichiller and Unichiller offer 

environmentally friendly and economic 

cooling solutions:

• Environmentally friendly alternative to 

cooling with fresh water

• Small size, high performance

• Rugged stainless steel construction

• Proven, reliable technology life

• Over 50 models with cooling capacities 

from 0.3 to 50 kW.

Facilities
The company employs approximately 

350 employees at its headquarters 

in Offenburg, Germany and operates 

internationally with offices in India, 

Switzerland, USA, UK, Ireland, and China 

and trading partners worldwide.

Contact details

Peter Huber Kältemaschinenbau AG

Werner-von-Siemens-Straße 1, Germany

Tel.   +49 781 9603-0

Fax.   +49 781 57211

info@huber-online.com

www.huber-online.com
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Shimadzu Europa GmbH 

Company description
Shimadzu is one of the worldwide 

leading manufacturers of analytical and 

measuring instrumentation and for 50 

years, the European headquarter has 

been located in Duisburg, Germany. The 

company’s equipment and systems are 

used as essential tools for research, 

development, and quality control 

of consumer goods in all areas of 

pharmaceutical, food and environmental 

industries, consumer protection, and 

healthcare as well as for material testing 

and characterization; according to our 

philosophy  to contribute to society 

through science and technology. 

Chromatography, mass spectrometry and 

spectroscopy solutions for life sciences, 

environmental and pharmaceutical 

analysis, and for physical testing 

make up a homogeneous yet versatile 

offering. Along with many “industry first” 

technologies and products Shimadzu 

has created and invented since 1875, 

there has also been the exceptional 

achievement of the 2002 Nobel Prize for 

Chemistry to Shimadzu engineer Koichi 

Tanaka for his outstanding contributions 

in the field of mass spectrometry. 

Shimadzu is focused on top quality 

when developing products, including 

ease of operation and optimum service. 

The company manufactures according 

to internationally renowned quality 

standards, including pharmacopeia, ISO, 

FDA, GLP, and GMP.

Markets served
Shimadzu’s analyzers and equipment 

are applied in the food industry, clinical 

and pharmaceutical field, automotive 

industry, chemical, petrochemical, 

life sciences and biotech, cosmetics, 

semiconductor, and nutrition 

industry, as well as in the flavours 

and fragrances business. Research 

institutes, privately-run laboratories, 

administrations, and universities 

complete the list of clients. The systems 

are used in routine and high-end 

applications, process and quality control, 

as well as R&D.

Major products/services
Nexera Mikros—New Micro-Flow 

LC-MS solution 

Shimadzu ‘s Nexera Mikros maintains 

the durability and operability of LC-MS 

systems while providing at least 10 times 

more sensitivity. It can accommodate 

a wide range of flowrates, from semi-

micro flowrates (100 to 500 μL/min) to 

micro flowrates (1 to 10 μL/min). With 

this product, Shimadzu is contributing to 

improving productivity at pharmaceutical 

companies and clinical contract research 

organizations.

LCMS-9030 Q-TOF–greater accuracy 

with higher sensitivity

The new LCMS-9030 quadrupole time-

of-flight liquid chromatograph mass 

spectrometer of Shimadzu is a research-

grade mass spectrometer designed to 

deliver high-resolution, accurate-mass 

detection with incredibly fast data 

acquisition rates, allowing scientists to 

identify and quantify more compounds 

with greater confidence. It provides 

a new solution for analyzing even the 

most complex samples and integrates 

the world’s fastest and most sensitive 

quadrupole technology with TOF 

architecture.

Facilities
As a global player, Shimadzu operates 

production facilities and distribution 

centres in 74 countries. 

In the European headquarters 

in Germany, the Laboratory World 

provides testing and training facilities 

for customers from all over Europe. With 

over 1500 m2 floor space, Shimadzu’s 

entire product range is available—from 

chromatographs, spectrophotometers, 

TOC analyzers, mass spectrometers, and 

balances to material testing machines. 

In Europe, Shimadzu runs subsidiaries 

and branches in Austria, Benelux, 

Bosnia-Herzegovina, Bulgaria, Croatia, 

Czech Republic, France, Germany, Italy, 

Macedonia, Russia, Romania, Serbia, 

Slovakia, Switzerland, and the United 

Kingdom.

Contact details

Shimadzu Europa GmbH 

Albert-Hahn-Str. 6-10

47269 Duisburg, Germany

Tel.   +49-203-76 87 0

Fax.   +49-203-76 66 25

shimadzu@shimadzu.eu

www.shimadzu.eu

Targeting the pharmaceutical and 

clinical industries, the Nexera Mikros 

provides durability and operability of 

LC-MS systems while providing at 

least 10 times more sensitivity than 

standard LCMS analysis.

The new LCMS-9030 Q-TOF system 

provides greater accuracy with higher 

sensitivity
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Starna Scientific Ltd

Company description
Starna Scientific is the world leader 

for Certified Reference Materials 

(CRMs) for UV VIS & NIR applications, 

being the preferred supplier to many 

leading pharmaceutical companies and 

instrument manufacturers globally, as 

well as working closely with various NMIs 

(National Metrology Institutes).

CRMs from Starna play an integral 

role in ensuring data integrity for large 

numbers of pharmaceutical sites 

worldwide, and are an essential part in 

the IQ-OQ-PQ of applicable analytical 

instrumentation.

Starna Scientific is further recognised 

world-wide as a quality manufacturer 

and supplier of precision quartz and 

glass spectrophotometer cells and 

optical accessories, with over 50 years’ 

experience in the field. Widely utilised in 

pharmaceutical R&D, quality control, and 

production testing, including dissolution 

protocols.

Starna’s Fluorescence Reference 

Materials provide a unique method 

for fluorescence and point-of-care 

instrument validation, optimised to the 

instrument under test.

Starna’s ISO 9001 accredited 

manufacturing facility is fully integrated 

vertically; with full control of all processes 

in-house and complete traceability, from 

raw material to finished product.

Markets served
Worldwide Pharmaceutical, 

Analytical Chemistry, Biotechnology, 

Biochemistry, Food, Gas, Oil, Academic 

& research institutions, and Instrument 

Manufacturers.

Major products/services
Certified Reference Materials (CRMs) 

for UV/Visible/NIR and Fluorescence 

Spectroscopy for full pharmacopoeia 

compliance:

• CRMs for: Wavelength, Absorption/

Linearity, Stray Light, Instrument 

Resolution, Fluorescence Ex/Em 

wavelengths and Intensity, Plate reader 

references, DNA 260/280 ratio

• Covering the spectrum from the Deep 

UV to the NIR

• Fluorescence standards in solid 

polymer and liquid form, including 

traceable accredited Fluorescence 

References

• UKAS accredited to ISO/IEC 17025 

(calibration) & ISO 17034 (CRM 

Manufacturer)

• Fast re-certification service for CRMs

• Lifetime Guarantee.

Spectrophotometer cells 

for all applications

Dissolution, Flow, Micro, Semi-micro, 

Ultra-micro, Cylindrical, Absorption, 

Polarimeter, UHV, Dye Laser, Temperature 

control, Magnetic stirring

Starna DMV-Bio Cell

Demountable Micro-Volume Cell 

(DMV-Bio) for DNA/RNA and concentrated 

small volume applications

Facilities
Starna is headquartered in Hainault, UK, 

which hosts the Starna UKAS accredited 

Calibration Laboratory, Research & 

Development, Manufacturing, and 

Administration facilities.

Starna has sales offices in the US, 

Germany, Australia, and China.

Beyond this, Starna distributes through 

a world-wide dealer network and via 

instrument manufacturers.

Contact details

Starna Scientific Ltd

52/54 Fowler Road, 

Hainault Business Park, IG6 3UT

Tel.   +44 (0) 208 501 5550

Fax.   +44 (0) 208 501 1118

sales@starna.com

www.starna.com
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Veltek Associates, Inc.

Company description
Veltek Associates, Inc. (VAI), with over 35 

years of experience, has developed an 

extensive line of products and services 

that offer solutions to the challenges 

of contamination control within 

aseptic manufacturing and controlled 

environments. With over 135 patents, we 

are committed to continual innovation 

and improvement in our products to 

satisfy current and future regulatory 

requirements. 

Markets served
• Pharmaceutical

• Biotechnology

• Medical Device

• Laboratory Research 

• Healthcare/Hospitals

• Compounding Pharmacies 

Major products/services
VAI’s innovative products include:

• Chemicals—VAI offers a complete line 

of sterile and non-sterile chemicals. 

With EPA registered disinfectants 

and sporicides and cleaners including 

buffers, water, residue removers, 

and lubricants, operations are able to 

maintain critical environments while 

staying compliant. 

• Dry and Saturated Wipes—VAI’s 

wipers offer excellent particulate 

performance and are for use in all 

cleanroom settings. A variety of 

VAI’s sterile chemicals are available 

in saturated wipers including sterile 

sodium hypochlorite and hydrogen 

peroxide wipes. 

• Process Cleaners—VAI offers a 

complete line of clean-in-place 

detergents for manual, soak, or spray 

applications. Our process cleaners 

remove a wide array of organic or 

inorganic soils. 

• Cleanroom Documentation—VAI’s 

line of cleanroom documentation 

offers a synthetic writing substrate 

with extremely low particulation, 

customizable documentation, and a 

HEPA filtered printer to print directly in 

controlled environments. 

• RFID Tracking—VAI’s Core2Scan 

system is an identification and 

tracking system that pairs RFID 

asset and procedural identification 

devices, readers, and software 

tracking technology with a facility’s 

equipment, products, and/or 

procedures. 

• Garments—VAI has launched a 

redesigned line of sterile disposable 

garments that include low 

particulation, high breathability, and 

comfort while maintaining an athletic 

design and personal protection.

• Cart Transfer Systems—VAI’s 

Cart2Core® simplifies correct aseptic 

cart transference by allowing the cart 

top to detach from the base. With 

one lift of the handle and a slide, any 

cart top is transferred from one cart 

base to another, leaving the potential 

contamination behind.

• Environmental Monitoring—VAI’s 

viable monitoring equipment has been 

an industry standard for over 30 years 

by helping operations monitor, capture, 

and evaluate the ingress of viable 

contamination. In addition to viable 

monitoring, VAI offers a complete line 

of particle counters.

• Cleaning Equipment—VAI offers 

a completely sterilizable, all in one, 

spray, mop, and fog cleaning system. 

The Core2Clean is an innovative way to 

ensure cleaning and disinfection within 

the cleanroom is being done correctly 

and efficiently.

VAI’s technical services include:

• Consulting Services

• Cleaning and Disinfection Systems 

Evaluation

• Disinfectant Validation Studies

• Anti-Microbial Effectiveness Testing

• Personnel Gowning Training

• Aseptic Processing Systems

• Viable Air Monitoring Evaluation

Facilities
VAI is headquartered in Malvern, 

PA USA with satellite sales offices 

located worldwide. VAI in addition, 

is able to serve the pharmaceutical 

and biotechnology industries in an 

even greater capacity through our 120 

distribution partners. 

Contact details

Veltek Associates, Inc.

15 Lee Blvd. Malvern, PA 19355

Tel.   +1-610-644-8335

Fax. +1-610-644-8336

vai@sterile.com

www.sterile.com
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all the batch records completed by the other operators to 

determine if the product is still acceptable. 

Admittedly, this is a simplistic example, but it certainly 

exemplifies the importance of opting to perform a complete 

and thorough investigation over meeting an artif icially 

imposed time frame. Explaining to an inspector during an audit 

that you didn’t perform a thorough investigation because you 

needed to meet an arbitrary time frame is not a position you 

want your company to be in. You also don’t want to explain 

why you closed an investigation to meet the time frame and 

then felt compelled to reopen it after the batch was released 

because you had concerns about its conclusions.

Quality over brevity

The other element that needs to be addressed is that of the 

prevalent culture existing in the organization. It is good to 

set a time goal for performing investigation, thus ensuring 

their timely completion. It is not acceptable to have the 

time frame be the driving force behind the investigation. 

Management needs to emphasize their commitment to 

having thorough investigations as opposed to incomplete 

investigations that meet the self-imposed time frame. It is 

ideal when an investigation is completed and a true root 

cause identified in the specified time frame but, if that is not 

achievable, management needs to be clear that they prefer 

the identification of the true root cause over the rushed 

investigation that merely checks the box for completion in a 

timely manner. Without this management commitment, the 

premature closing of investigations will likely continue. 

Investigations need to focus on determining root cause in 

a timely manner. The length of time it takes to complete an 

investigation depends on the complexity of the investigation. 

The primary driver for avoiding compliance and data 

integrity risks concerning investigations is arriving at a root 

cause in a timely manner. This allows you to be confident in 

presenting your investigations during inspection and avoiding 

unnecessary scrutiny when the investigation is rushed and a 

conclusion is reached prematurely.

References
 1. US FDA, 21 CFR 211.22(a), Current Good Manufacturing Prac-

tice for Finished Pharmaceuticals, Responsibilities of quality 
control unit, 29 Sept. 1978.

 2. US FDA, 21 CFR 211.192, Current Good Manufacturing Practice 
for Finished Pharmaceuticals, Production record review, 29 Sept. 
1978.

 3. European Commission, Eudralex, Volume 4, Good Manufac-
turing Practice (GMP) guidelines, Chapter 1 – Pharmaceutical 
Quality System (EC, January 2013). PTE
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Your opinion matters.

Have a common regulatory or compliance question? 
Send it to susan.haigney@ubm.com and it 

may appear in a future column.

Ask The Expert— contin. from page 50
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A required time frame should not be the driving force behind root cause 

investigations, says Susan Schniepp, executive vice-president of Post-Approval 

Pharma and Distinguished fellow, Regulatory Compliance Associates.

Q.I have just been promoted to be in charge of investigations

for my company. Our standard operating procedure (SOP) 

requires us to complete investigations in 30 days. Depending 

on the nature of the investigation and to meet the SOP require-

ment, I have started to close investigations at the 30-day time

point even though I think the investigation might not be com-

plete. Sometimes I have had to re-open investigations because

the problem recurs, confirming that the investigation was not

completed. Do I have a compliance risk if I continue with this

practice?

A.The short answer is yes, you have a compliance risk. You

probably also have a data integrity issue and a quality 

culture issue to accompany your compliance risk.

There is no time element associated with conducting 

invest igat ions.  Th i r t y  days is  an arb i t rar y number 

pharmaceutical companies impose on themselves. The US Code

of Federal Regulations states “… if errors have occurred, that

they have been fully investigated” (1), and “Any unexplained

discrepancy … shall be thoroughly investigated, whether or not

the batch has already been distributed” (2).  Europe’s EudraLex

also addresses investigations by stating, “An appropriate level

of root cause analysis should be applied during the investigation

of deviations …” (3). None of these citations indicate a time

for completion of an investigation. What they do imply is that

investigations need to be thorough and determine root cause.

In some cases, the investigation and root cause can be easily 

determined in the defined SOP time frame of 30 days. In other

cases, the investigation may be more complicated and could

exceed the time frame requirement of 30 days. To address this

potential discrepancy, your SOP should allow for investigation

extensions. The length of the extension request should be made

based on the complexity of the investigation. 

Data integrity problems

When an investigation is rushed, the organization leaves itself 

vulnerable. Suppose, for example, you have a second shift

manufacturing operator who continually forgets to sign a 

step in the batch record for a specific product. This operator

is the only one who seems to have this issue. Your initial 

investigation into the first occurrence of the issue determines

a root cause of human error. Because the operator works on

the second shift, it is inconvenient to interview him directly,

so you rely on the word of his supervisor that this was just a 

case of human error. You decide to retrain the operator on 

the proper use of filling out the form and skip the operator 

interview in order to complete the investigation and perform

the retraining in the allotted 30-day time frame. 

A few weeks later, the same operator makes the same

mistake. You review the previous investigation, arrive at the

same conclusion, and perform the retraining of the operator 

emphasizing the importance of correctly filling out the batch 

record. This scenario repeats itself 10 times over the course

of four months. You finally decide to question the ability of the

operator to do the job correctly and bring your concerns to

management.

Your boss asks if anyone has interviewed the operator

directly to find out why he is having this issue with the batch 

record. You say no, that you have relied on the opinion of the

supervisor. The boss recommends you interview the operator 

before demoting him. 

When you talk to the operator, he informs you that in order 

to sign the batch record when it needs to be signed, he needs 

to exit the aseptic core, degown, sign the batch record, and

regown, leaving the product unattended during that time. 

The operator tells you he chose to stay with the product and 

sign the batch record later but sometimes forgot after the

manufacturing run. In this simple exchange with the operator 

you realize that the root cause of the repeat deviation is not a 

result of human error but a result of poor process flow.

The question you need to address now is how were other

operators handling the situation? By not taking the time to

perform the initial investigation thoroughly, you have created

a data integrity nightmare because you now need to review

Investigation Timeliness vs. 

Thoroughness: Finding the Right Balance

When an investigation is 
rushed, the organization 
leaves itself vulnerable.

Contin. on page 49
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Effortless performance
The LCMS-9030 quadrupole time-of-flight (Q-TOF) mass
spectrometer integrates the world’s fastest and most
sensitive quadrupole technology with TOF architecture. 
It delivers high resolution accurate-mass detection with
incredibly fast data acquisition for routine applications.

Greater accuracy and higher sensitivity
based on patented Ultra-Fast technologies

Identify and quantify more compounds with 
greater confidence
in food applications, forensics, drug identification, 
proteomics and metabolomics

www.shimadzu.eu /effortless-performance

LCMS-9030

Quadrupole Time-of-Fl ight
Liquid Chromatograph Mass Spectrometer

Effortless performance 
with less recalibration and easy switching between 
ionization units

Small footprint
due to a simple and compact floor-standing design
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To be successful, new treatments require superior real world outcomes. Through our proprietary Better 

Treatments by Design™ process, Catalent works with you to determine and address innovator, prescriber, 

and patient needs at the right point in the development process. With our experience developing 

thousands of molecules and commercializing hundreds of products, combined with access to the broadest 

suite of delivery technologies, we can develop the right dose form for your treatment. Contact us today 

and give your candidate its best chance of success from clinical development to commercial supply.
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Catalent. More products. Better treatments. Reliably supplied.™    

us + 1 888 SOLUTION (765-8846)  eu 00800 8855 6178  catalent.com

optimal dose 

decision

easier 

administration

better 

patient 

acceptance 

& adherence

better 

outcomes

controlled 

release 

& target 

delivery

optimized 

absorption

better treatments by design.™

overcoming compliance 

challenges in patients
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