






112 – laboratories

Regulatory approvals  
for GMO laboratories

The world of research and development 
is moving towards a new reality, in which 
work with potent substances and genetically 
modified organisms (GMO) is becoming the 
rule rather than the exception.

When making a laboratory ready to use for 
GMO projects, it is crucial that you have in-

Maintaining compliance 
with reduced energy  
consumption

Effective ventilation in the laboratory is of ut-
most importance for employee and product 
safety.

Reduced energy consumption in laboratory 
facilities often results in less air volume and 
air flow in fume hoods and the general labo-
ratory exhaust – and so laboratory testing 
is extremely important. Testing ensures the 
right safety level, and helps ensure the facility 
complies with international and European 
norms and guidelines. The test results can 
also be used to document compliance and 
underline employee safety.

At NNE Pharmaplan, we ensure effective 
ventilation in laboratory and animal facilities, 
and guarantee that the air quality fulfils 
authority requirements as specified in EN 
14175 and ISO 14644. We are highly skilled 
in performing quality and functional tests for 
fume hoods, safety cabinets, LAF benches, 
pressure differences and particle measure-
ments – and we understand the importance 
of a well-documented test.

depth knowledge of regulatory requirements 
– such as the EU Council Directive 98/81/EC 
and current international guidelines – right 
from the start when the initial strategies and 
plans are made.

At NNE Pharmaplan, we have extensive 
knowledge of regulatory requirements and 
the associated approval systems regarding 
research, animal facilities and plants. Our 
vast expertise includes experience in getting 
approvals for laboratory space to be used for 
GMO work and preparing application mate-
rial for actual laboratory research projects. 

This means that while the construction of 
the laboratory is being finalised, and the 
scientists are possibly located elsewhere in 
the world, we can help you put together 
the information and submit the paperwork 
required for authority approval of research 
facilities and projects. As a result, our cus-
tomers have more time to do what they do 
best – research.
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Reducing power consump-
tion in laboratories

International focus on sustainability, com-
bined with a general demand for reduced 
laboratory operating costs, requires a new 
approach to the design and renovation of 
laboratory facilities.

Due to special requirements for primarily 
heating, ventilation, air conditioning (HVAC) 
and temperature control, the consumption 
of a typical laboratory building is approxi-
mately eight times more per square meter 
than an ordinary office building.

At NNE Pharmaplan, we work actively to 
reduce the power consumption in labo- 
ratory facilities without compromising safety.  
We work with customers to establish guide-
lines for using fume hoods and optimising 
energy consumption in laboratories, with  
the ultimate goal of ensuring more research 
for the same funding.

Demand-driven HVAC systems have a 
significant impact on energy consumption  
in laboratories. Also, audiovisual alarms  
can be a cost-efficient and easy way to 
change employee behaviour and lead to  
less energy use.
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Laboratory automation: 
lead times and quality

Ever increasing requirements to quality and 
efficiency can often be met by intelligent 
laboratory automation solutions. 

Increased efficiency 
in laboratories

Why should you implement Lean philoso-
phies in an existing laboratory environment, 
or when programming and planning new 
laboratory facilities?

It can be difficult for quality control (QC) labs 
to cope with variances in tests, inefficient 
workflows and a high number of re-analyses. 
And this leads to long lead times, delivery 
delays, low equipment capacity utilisation 
and high workload for the employees. The 
answer is to implement Lean philosophies.

When addressing Lean in laboratories we 
focus on:
•	�S implifying and optimising workflows
•	�M apping value streams
•	�O utsourcing support functions

Integration and  
optimisation through  
laboratory IT

The pharma and biotech industries are 
required to document all aspects of their 
business to consumers and regulatory 
authorities.

As automation and IT become integral 
parts of modern laboratory facilities, more 
organisations want to embrace electronic 
information management – and this evolu-
tion supports Lean business processes. At 
NNE Pharmaplan, we have vast experience 
of providing effective paperless labora-
tory solutions to the pharma and biotech 
industries. Our projects have ranged from 
global enterprise LIMS implementations to 
small interfaces that connect instruments to 
local PCs.

For example, we helped one customer 
consolidate several local systems into a 
single centralised solution that serves all its 
production sites worldwide, and integrates 
R&D, production and quality control func-
tions. As a result, the customer eliminated 
slow paper-based processes and the risk of 
transcription errors – and has now enforced 
uniform procedures throughout the organi-
sation. In addition, because all analytical 
data is made available on a single platform, 
the solution provides the customer with 
complete data transparency.
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Our goal is to help make your laboratory 
more efficient without compromising qual-
ity. This includes designing and implement-
ing automation solutions in the lab environ-
ment. For example, for a biotech customer 
we have developed systems that automated 
pre-analytical sample preparation. As a 
result, the customer reduced their analytical 
lead time by 42 percent, and scaled down 
their sample preparation process, saving 
valuable reagents and lowering the environ-
mental impact of operations.

When applicable, we can customise stand-
ard instruments to suit specific needs, and 
even tailor complete systems for customers 
who have non-standard business require-
ments.

•	�I mplementing automated equipment
•	�C ompressing activities
•	� Planning (cyclic plan, visual planning, 

kanban)
•	�O rganisation
•	�L ayout

And our projects have resulted in some 
significant improvements for customers: 

Improved analysis flow
•	� 40% efficiency gain (FTE) 
•	� 50% lead time reduction 

Increased quality (right-first-time) 
•	� 50% reduction of reprocessing/ 

reanalyses 

Improved service level to customers
•	� 98% on-time delivery of analysis reports
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Manufacturing information systems

Manufacturing information systems can 
increase efficiency and secure high quality 
production. With ourlong experience in the 
field, NNE Pharmaplan will ensure you get 
the best solution.

Manufacturing information systems provide a 
window to the process. Through this window, 
you can increase your understanding of the 
process – and use this to improve quality control 
and create a more efficient flow of information 
around your production facilities and laboratories.

In the last few years, there has been a steady 
increase in the use of high-end automation 
systems, including batch and recipe controls, his-
torians, electronic batch records, electronic docu-
ments and laboratory information systems. In 
order for these systems to work efficiently in the 
pharmaceutical industry, they need to be adapted 
to support the industry’s production and business 
processes. They also have to be developed and 
implemented in compliance with GMP – typically 

under the Good Automation Manufacturing 
Practice (GAMP) guideline.

NNE Pharmaplan has a long track record of im-
plementing advanced IT solutions in regulatory 
controlled pharmaceutical and biotech environ-
ments. We’ve helped customers implement nu-
merous systems, from simple barcode tracking 
solutions to complete paperless production fa-
cilities. Our process, automation and compliance 
specialists cooperate, using their process and 
GMP understanding to ensure that the systems 
fit the exact needs of our customers. 

But we also have another key skill: know-
ing when not to automate or introduce new 
systems. Over-complex automation can hamper 
efficiency – and may ultimately escalate the very 
problems it was intended to solve. So we help 
you develop the right level of automation,  
taking a flexible long-term strategic approach 
that enables you to harvest the technology 
developments also in the future.
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Combining large-scale  
automation and rapid delivery

NNE Pharmaplan’s automation specialists created 
a modular design to facilitate the fast-track  
establishment of the world’s largest insulin API 
facility.

When the Insulin Bulk Plant (IBP) was handed 
over to the healthcare company Novo Nordisk  
in 2003, NNE Pharmaplan had built the world’s 
largest insulin production facility in the record 
time of 24 months. We had also implemented  
a modular MES system on top of the largest 
SattLine application in the biopharmaceutical 
industry in 12 months only to pave the way  
for the successful fast-track execution of this  
32,000² greenfield project.

With 80 controllers, 100 workstations and 25,000 
IO points and operating more than 300 units with 
more than 500 recipes and 600,000 parameters, 
the facility now has a fully automated production 
line and batch reporting system. Such a massive 
automation solution on a fast-track schedule 
required a modular design that allowed for the 
standardisation and reuse of design specifications, 
code modules, tests and validation protocols.  

We identified a modular MES system that could 
handle the complex processes and allow us to 
create functions for handling of master recipes, 
material definition, material control, equipment 
modelling, batch execution and reporting.

We then created complete sets of modular 
building blocks for both the process control 
system and the MES system and qualified  
these building blocks through comprehensive 
tests before applying them in the project.

An extended MES system ensures flexible 
batch documentation
IBP’s automation system ensures that production  
is carried out in accordance with the procedures 
for processing, quality control and cleaning. 
Processing and quality data is used for generating 
a batch report for each processing area. Due to 
the huge amounts of data a traditional process 
control system could not handle recipes and 
reports as part of the process control system.  
We therefore lifted the recipe management into 
the MES system, a data-driven solution that 
defines recipes and reports as data which the  
user can easily change as needed. That provides 
great flexibility in terms of future changes and 
also reduces the need for subsequent revalidation.

NNE Pharmaplan services featured in this chapter: 

Enterprise manufacturing intelligence – a performance overview
Increased capacity with the right automation & IT strategy
Use in-process control to obtain a higher quality level
Complying with new anti-counterfeit regulations
Streamlining production reporting
Increase competitiveness with laboratory automation
S88 & S95 – minimise risk by using standards
Smooth implementation of MES
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Increased capacity with  
the right automation & IT 
strategy

A lot of pharmaceutical companies spend 
a great deal of time focusing on documen-
tation of execution, and fail to dedicate 
enough time to determine how to optimise 
production and increase capacity.

NNE Pharmaplan can help by developing an 
automation & IT strategy that coordinates all 
the individual pharmaceutical business proc-
ess activities, ensuring they all aim towards a 
shared vision of optimisation. The automa-
tion & IT strategy will take you through your 
company’s processes and systems step by 
step and ends in a strategy and framework 
for your future projects and investments. In 
short, we help you create a common vision 
for your future automation & IT.

Enterprise manufacturing  
intelligence – a performance 
overview

Many pharmaceutical production facilities 
struggle with various systems, routines and 
manual operations. Keeping an overview is 
time-consuming and paperwork heavy.

Consequently, more and more pharmaceu-
tical companies are on the outlook for a 
system that can create an integrated produc-
tion overview – an Enterprise Manufacturing 
Intelligence (EMI) system – enabling:

•	� Visualisation and comparison of equip-
ment efficiency – overall equipment 
efficiency (OEE)

•	 Statistic process control
•	 KPI dashboard showing
•	 COGS number (cost of goods sold)

Experience tells us that focus on OEE values 
can increase the efficiency of any plant.  
For example, the OEE value helps you make 
improvements, enabling you to answer 
questions such as: Is it possible to gain more 
capacity from existing equipment? Do we 
need to buy new equipment? Would it be 
beneficial to change work routines? Which 
work routines cause the biggest loss?

Using EMI with one of our customers, we 
managed to design a new packaging line 
with an extremely short changeover time  
by integrating batch reporting in SAP/PP-PI,  
using vision system and reporting OEE per-
formance data. And because the line contin-
ues to collect efficiency data, its performance  
can be optimised on an ongoing basis. 

Four steps to develop an automation  
& IT strategy:

Step 1 Target definition
Understand the current situation in  
relation to processes, systems, people  
and investments and set the targets  
for the future

Step 2 Business and manufacturing 
process analysis
Use the current business and manu-
facturing processes as a basis to identify 
future needs, system requirements and 
information flow

Step 3 System framework
Design system architecture and  
standards, allowing for stepwise  
implementation

Step 4 Strategic project planning
Identify, describe and prioritise the 
projects that need to be completed  
in order to reach the targets defined  
in Step 1
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Use in-process control  
to obtain a higher quality 
level

Today, many pharmaceutical producers 
collect production data that is used only 
for quality assurance, documentation and 
regulatory approvals. But they could use this 
data for so much more.

By using in-process control technology, such 
as Process Analytical Technology (PAT), you 
can use your data to measure quality while 
the product is actually being produced. 
This data helps you better understand your 
processes, leading to more innovative and ef-
ficient processes – and higher quality output. 
These benefits have been proven to result in 
a high financial return for companies invest-
ing in in-process control data collection.
Our PAT services cover PAT consulting, data 
analysis, regulatory and quality advice and 
training.

Our goal is to use PAT services to significantly 
improve your bottom line. Over the last 
three years, we have completed more than 
30 projects in Europe, Asia and the US – all 
with very impressive results. We combine 
our PAT expertise with knowledge of QbD 

Complying with new anti-
counterfeit regulations

Will you be ready to serialise and track your 
pharmaceutical products when a new regu-
lation is introduced in the near future?

According to the World Health Organisation 
(WHO), fake drugs account for 7-15 percent 
of all the medicines circulating in developed 
countries – and this rises to 25 percent in 
developing countries. As a result of these 
findings, new global regulatory requirements 
designed to combat counterfeiting will soon 
be introduced – primarily aimed at codifi-
cation, serialisation (internal and external 
tracking) and e-Pedigree (external tracking). 
Will you be ready?

IT technology and infrastructure will play an 
important role in meeting these challenges. 
A successful company will need to establish 
an IT strategy that includes end-point IT 
target architecture and stepwise migration 
towards a future IT landscape that can sup-

port anti-counterfeiting measures. Once the 
strategy is in place, all relevant IT investments 
will need to be scrutinised (gate model) with 
respect to complying with the anti-counter-
feit strategy. If this is not done, companies 
face the risk of making expensive investment 
mistakes in the wrong and inadequate IT 
solutions.

NNE Pharmaplan can help you to plan well 
ahead, enabling you to comply with the rules 
as they come into force and to implement 
sufficiently flexible and scalable solutions – 
using our extensive knowledge of the pro- 
duction processes and technologies involved 
in anti-counterfeit solutions, such as pack- 
aging, labelling/printing, vision/inspection, 
automation, MES systems, ERP systems and 
logistic systems. 

We are already working with a number 
of customers in this field and are in close 
contact with the organisations involved in 
anti-counterfeiting legislation, such as the 
US Food and Drug Administration (FDA), 

the European Federation of Pharmaceutical 
Industries and Associations (EFPIA) and the 
Danish Association of the Pharmaceutical 
Industry (LIF). This puts us in a strong position 
to help you prepare for the future.

and Six Sigma and apply it to improve your 
development and manufacturing processes, 
technology and tools. 

Our advanced data analysis experts help you 
utilise the power of PAT, so you can perform 
a variety of tasks, from simple data visualisa-
tion to advanced multivariate data analysis 
and multivariate statistical process control 
(MSPC).

PAT brings with it a new quality paradigm. 
And we can help you discuss these poten-

tial issues with the FDA, EMEA and other 
worldwide regulatory bodies. We also assist 
you with making PAT chemistry manufactur-
ing control submissions (CMC – Q8, Q9, 
and Q10) or simply changing controls under 
current guidelines.

We offer to train your staff in-house in PAT 
techniques and technologies, and we also 
run general PAT courses that your staff can 
attend.

Reducing product release times  
from 48 hours to less than 2
Working with one customer, we implemen-
ted a clear QbD/PAT strategy to enable the 
organisation to implement PAT effectively 
across all its functions. And the results were 
impressive:

•	 �The release time of products dropped 
from 48 hours to less than 2 hours 

•	� Implementing statistical process control 
(SPC) reduced scrap from 1.2 percent  
to 0.01 percent 

•	 �A PAT raw material identifier increased 
the amount of samples one person could 
identify, from 12 a day to over 300

•	� The overall return of investment for the 
PAT project was less than 18 months
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Streamlining production 
reporting

– It can be done without electronic 
systems
Paper-based batch records consist of many 
process step descriptions – from signatures 
and data entry points to log book entries  
– and all are written down manually. Each  
paper batch record may include more than 
300 steps, 500 signatures, approximately 
1,500 data entry points and more than  
50 log book entries – making it a time- 
consuming and high-risk operation, with 
plenty of opportunity for human error. 

And this operation is performed many times 
in production facilities around the globe. In 
fact, a factory that produces around 5,000 
batches a year uses 200,000 pieces of paper, 
requiring up to four million signatures and 
resulting in bottlenecks, errors and a signifi-
cant paper archive.

Streamlining the paper flow for reporting re-
quires insight in the production process, the 
critical quality parameters and the regulatory 
requirements.

A customer in Germany was struggling with 
immense amounts of paper reports and 
time/consuming work processes in relation 
to their product release. This caused delay of 
product releases, inventory build-up and high 
operational cost.

Increase competitiveness 
with laboratory  
automation

NNE Pharmaplan has successfully implement-
ed 15 laboratory automation solutions in 
pharma and biotech manufacturing facilities 

best laboratory automation system for your 
needs. And you can benefit from:

•	� Lead time reduced by up to 45%
•	� Up to 20% fewer staff
•	� Up to 65% fewer errors
•	� 100% more volume with the same 

resources
•	� Sampling and analysis time reduced by  

up to 50%
•	� 100% paperless laboratory solutions
•	� 100% remotely accessible laboratory data

“When the sampling is done for the labora-
tory, the production is stopped until the 
results are known. But with a reduction of 
the sampling and analysis time by 50 percent 
the benefit is clear.”  
Says the Laboratory Director

The solution was a data management 
strategy, streamlining the production report-
ing – initially at a paper/based level creating 
a uniform batch reporting standard, and in 
the second stage by implementing a com-
plete Electronic Production Record System. 
Founded on a risk-based approach, the solu-
tion provides the customer with a Lean batch 
release approach, significantly reducing the 
manual workload and risk of errors.

– But electronic systems can streamline 
the process even further
Going fully electronic with the batch reports 
can bring huge benefits. You will get a com-

plete Electronic Production Record System 
(EPRS). And your deviation handling and KPI 
data collection and calculation (e.g. Overall 
Equipment Efficiency – OEE) will become 
automated. Thus your production release will 
take place with review by exception in a fully 
paperless process, eliminating the need for 
equipment log books.

A prerequisite for successful paperless report-
ing is a Lean and well-structured reporting 
flow. Just automating a suboptimal reporting 
scheme may create huge amounts of useless 
data that require additional control and 
maintenance to ensure consistency. 
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Hours

around the world – helping eliminate the 
inefficiency caused by manual operations 
and errors.

As a global company with deep understand-
ing of industrial processes, automation 
and IT systems, we can help you select the 
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S88 & S95 – minimise risk  
by using standards

Pharmaceutical production facilities consist of 
many process flows, business systems, hard-
ware and equipment – all imposing tough 
requirements on the automation systems. At 
the same time the requirements for quality, 
documentation and flexibility are high.

At NNE Pharmaplan, we use a proven 
modularisation and integration approach 
based on the Engineering Standards S88 and 
S95 – enabling us to help you meet future 
fast-to-market demands and minimise your 
risks when designing and implementing 
automated process plants.

The S88 standard provides a consistent set of 
standards and terminology for batch control, 
and defines the physical model, procedures 
and recipes. The S95 standard consists of 
models and terminology that can be used to 
determine which information has to be ex-
changed between sales, finance and logistics 
systems and production, maintenance and 
quality systems.

We helped develop these standards and 
have worked with them for many years. And 
we use this experience to give you a solid 
and logical structure for your production fa-
cility and interface with surrounding systems 
– and help you reduce risk with:

•	� Fast-to-implement maintenance and 
expansion projects

•	� Large investments
•	� Complex solutions
•	� Difficult validation

Work with NNE Pharmaplan on your next 
project and benefit from lower lifecycle costs, 
a clear project overview and greater flexibility 
in terms of maintenance and changeover.

Smooth implementation  
of MES

After years of hesitation, the pharmaceutical 
industry is slowly embracing Manufacturing 
Execution Systems (MES) as an important 
way to gain business benefits.

MES software guides your operators through 
the manufacturing process while automati-
cally collecting all relevant information and 
generating Electronic Batch Records (EBR). 
In an industry traditionally burdened with 
paperwork, MES can relieve your paper levels 
and improve compliance. 

Recently, MES has also been implemented 
alongside operational excellence pro- 
grammes in an attempt to use MES as a  
data source for optimisation analysis. How
ever, deploying MES in an existing organisa-
tion often raises a number of challenges  
– some technical and many organisational.

Based on practical experience from MES 
projects in the pharmaceutical industry, NNE 
Pharmaplan can give you advice before you 
implement MES. We can guide you through 
all the necessary steps, from initial business 
analysis to supporting you with daily opera-
tion. And use practical real-life examples to 
help ensure you make the best decisions 
from the start. 

We have expertise with all aspect of MES: 
We can help you conduct your MES busi-
ness analysis, specify your requirements and 
select the best platform and implementation 
partner. We can advice you on how to imple-
ment, validate and deploy a MES system in 
your existing organisation, including applying 

change management to the entire organisa-
tion. And we know how to organise support 
and maintenance for your MES system dur-
ing operation.

Designing MES to support Lean principles
We are working with a global pharma-
ceutical company to implement a global 
manufacturing execution solution that gives 
the customer a standardised system that 
harmonises processes across all their sites, 
creates a dynamic workforce and supports 
their Lean operation.

Using automated batch releases to get things 
right first time, the system will increase 
production efficiency through improved lead 
times and minimised unit cost. Scalable to 
business needs, the system will also enable 
the customer to increase production volumes 
and ‘releases by exception’. Finally, by 
implementing a global system, the customer 
should achieve global transparency and best 
practice sharing through extended produc-
tion analyses.

Project characteristics:
•	� Large project
•	� High complexity
•	� Integration with many different systems
•	�H armonisation/alignment of many differ-

ent business processes

NNE Pharmaplan deliverables:
•	� A global overview and status of produc-

tion progress
•	� Security of supply and operational  

support 24/7
•	� High product quality at right time  

to patients

ERP

MES

SCADA/PCS

Instruments
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Performance and organisation

Cost-effective production is a must to 
survive in the highly competitive pharma 
market. Evolution calls for operational  
excellence, and NNE Pharmaplan can help 
you get to the next level.

Patents running out and generics gaining mar-
ket share, increased pharmaceutical production 
in low-cost industries, and increased pressure to 
supply more affordable drugs in both industr-
ialised and developing countries have led to in-
creased focus on cost efficiency. On top of this, 
regulatory authorities, headed by the US Food 
and Drug Administration FDA, have realised that 
rigid documentation and approval requirements 
can sometimes stand in the way of optimisation, 
both in terms of cost and quality.

At the same time, there is quite a gap between 
average and top performance facilities. Also, the 
pharma industry is by no means a first mover 
when it comes to operational excellence (Opex), 
so there is a lot to gain.

Just think about the cost pressure and business 
changes that the automotive industry went 
through – starting with Toyota and the Lean 
methodology. The same thing could be said of 
the semiconductor industry, which started with 
Motorola and Six Sigma. In these industries the 
transformation started decades ago – and we 
are just now getting started.

If you look at the mega trends influencing the 
industry you will see that most of them indicate 
that, broadly speaking, there will be pressure on 
efficiency for the next many years.

Even though our industry is behind when it 
comes to operational excellence, most compa-
nies have now passed through the ‘tool age’. 
They know about tools such as Lean and Six 
Sigma and they have trained staff. Tools are 
great to have, and they create a common lan-
guage. But now you have to take things to the 
next level, and that means identifying your main 
challenges and pragmatically applying the right 
tools to solve them.
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NNE Pharmaplan services featured in this chapter: 

Value Stream Mapping (VSM) enhances your master plan and investment 
DOPEX – design for operational excellence
Practical and proven Lean and Six Sigma approach
Get the most out of your technology with change management
Establishing an operational organisation from scratch
Demystifying Design of Experiments (DoE)
Improving clinical trial efficiency
Fewer mice and better vaccines with Design of Experiment (DoE)

An interdisciplinary effort solves the most 
complex strategic challenges

When a company faces production problems 
– whether they are quality issues or a lack of 
throughput – the underlying issues are often 
multifaceted. The root cause might be technical 
problems, procedural or organisational issues, 
quality controls or inadequate specifications. 
And in many cases, multiple causes overlap or 
impede one another. When you end up in a 
situation where your entire operation is jeopard-
ised and you have problems delivering to your 
customers, the complexity and time pressures 
can be overwhelming.

Of course, not every complex problem demands 
a complex solution. But in the face of complex-
ity, your best approach is to analyse the situation 
with several sets of intelligent eyes. A creative 
team working towards a common goal is the 
best way to reach the best possible solution.

When one of our customers won a major stra-
tegic order, they were faced with the challenge 

of increasing production by 75 percent in just 
nine months. Further complicating matters, their 
production was also facing severe quality prob-
lems and it was unclear whether or not the final 
product was suitable for release.

Within two weeks, our customer and NNE 
Pharmaplan put together a team of interdiscipli-
nary consultants with backgrounds in:

•	 Lean
•	 Design of Experiments (DoE)
•	 Automation
•	 Vaccines
•	 Maintenance
•	 Quality and validation
•	 GMP

Together with the customer, we were able to 
produce a coherent plan for how to meet the 
production targets within the allotted time 
frame. One positive surprise for everyone was 
that the production could be doubled using the 
existing equipment. This was a huge relief for 
the entire team.
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Practical and proven Lean 
and Six Sigma approach

Consultants have always been good at 
packaging, branding and marketing their 
services. One of the most recent trends in 
our industry is Lean and Six Sigma. Anyone 
who has attended an Operational Excellence 
conference has witnessed endless discus-
sions about where Lean stops and Six Sigma 
begins (and vice versa), and about the differ-
ence between the two philosophies and the 
different approaches within the schools.

At NNE Pharmaplan, we understand that 
academic discussions are not what you need. 
Instead, you need to have a clear picture of 
your challenges and fast knowledge transfer 
to your organisation from consultants who 
are focused on implementing the right tools 
to solve your organisation’s challenges.

When one of our customer’s yields were too 
low, we analysed the underlying reasons and 
developed a programme to help upgrade 
the customer’s basic statistical knowledge. 
We then trained the customer’s team in a 
number of Lean and Six Sigma tools – but 
we never forgot that the customer’s first 
priority was to solve the yield problem and 
not to get a degree in Lean or Six Sigma.  
The programme was a big success, and it 
actually qualified the team for a Six Sigma 
Green Belt. Now they are considering going 
for the Black Belt – they just need to tell us 
which problem they want to solve next.

DOPEX – design for  
operational excellence

Major production facility changes – whether 
it’s a move to a new location, a greenfield 
project or a major revamp – offer you a 
unique opportunity to set up your opera-
tion in a new and more efficient way. The 
potential for efficiency is illustrated by the 
gap (16 percent according to university stud-

Value Stream Mapping (VSM) 
enhances your master plan 
and investment

Even if your facility has plenty of storage  
capacity, incorporating efficiency tools like 
Lean can bring the overall equipment ef-
ficiency (OEE) up substantially. By using Value 
Stream Mapping to focus on your facility’s 
current flow and capacity, we can alter the 
need for new buildings and equipment and 
thereby lower your level of investment.

Cost savings potential

Other costs

100% EUR 40 m overall costs

Comparing the average facility with the top 10 group

Labour

Property, plant
and equipment

Average
plant

Top10%

Cost of material

16% 16%

16%

17%

11%

25%

15%

44% 40%

Think ahead – and ramp up early
An important part of DOPEX (design for op-
erational excellence) is getting an early start 
when planning how you will ramp up your 
new facility as quickly as possible.

The earlier you start to organise and involve 
your organisation that is responsible for man-
ufacturing in the facility, the better chance 
you’ll get a full return on your investment. 
The best technology in the best facility is not 
worth much if the manufacturing organisa-
tion is unmotivated, unorganised and lacking 
adequate knowledge.

01. De�ne mission and working principles

02. Stabilise equipment

03. De�ne procedures & responsibilities

04. Establish training system

05. Install performance management and continuous improvement

06. Establish people processes

07. Communicate and manage key objectives and milestones

ies) between the average and the top-10 
performance facilities.

One of our customers bought a facility in 
France that needed a major overhaul in  
order to be competitive. The basic challenge 
for the customer was to increase the facility’s 
capacity by 50 percent over five years. The 
improvements needed to be done in the 
most efficient way possible, so we created  
a master plan for the site that focused on 
upgrading and integrating the following 
areas:

•	�T echnology 
•	� Building 
•	� Quality 
•	� Process support 
•	�O verall facility organisation 

By developing a clear master plan, we  
ensured a coherent, achievable solution 
for the facility.
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We developed an in-depth training pro-
gramme and plan based on a preceding 
definition of roles and responsibilities, 
specification of competence requirements 
and mapping of individual employee com-
petences.

The training programme contained indi-
vidual, team, area and general training and 
covered topics such as:

•	� Production planning and scheduling
•	�F ormulation, filling and  

packaging operation
•	�C alibration and maintenance  

of equipment
•	� Quality control in manufacturing  

and laboratories
•	�D ocumentation and quality assurance
•	� Warehouse management and logistics

We also delivered conceptual design, basic 
design, detailed design, commissioning and 
qualification. Thus, the customer got a train-
ing solution which was perfectly in sync with 
the project objectives and conditions. 

Establishing an operational 
organisation from scratch

Building the organisation to run a facility is 
just as important as establishing the facility 
itself. Without a good organisation, good 
operating procedures and good training 
any facility can fail to reach the objectives in 
terms of quality and efficiency. 

There are a vast number of providers on the 
market who offer pharma and biotech com-
panies a variety of more or less standardised 
training courses. Although they might be 
both relevant and educative, they often do 
not take into account the specific processes 
of the company.

At NNE Pharmaplan, we take great pride in 
delivering customised training programmes 
that are tailored to the individual facility, 
taking into account your business strategy, 
internal organisation, production processes 
and other relevant aspects. 

In connection with the establishment of a 
new aseptic filling plant in Brazil, the cus-
tomer had a clear success criterion regarding 
training of both new and existing employees.

The facility is designed for fast ramp-up and 
continuous filling operation and is based on 
better practises and well known and proven 
technologies. It is also in compliance with 
FDA regulations.

More than 500 new employees were 
required in order to run the new facility. The 
majority of the new employees came from 
outside the pharmaceutical industry, which 
gave rise to a huge demand for professional 
training. Also, existing employees needed to 
adopt new skills as changes were made to 
their existing job requirements.

Get the most out of your 
technology investment with 
change management

Some consulting companies focus on tech-
nology and others focus on people and their 
behaviour. At NNE Pharmaplan, we create 
value by using an integrated approach to 
focus on both.

When one of our customers was implement-
ing a major automation project (Pas|X), we 
worked with them to develop a change 
management strategy that would ensure the 
customer got full value out of the project. 
The plan took into account how change 
spreads through an organisation, so it estab-
lished the following:

1.	A wareness
2.	D esire
3.	 Knowledge
4.	A bility
5.	R einforcement

Together, we created a tangible change 
management plan that focused on engaging 
the entire organisation.

The business challenge that the Pas|X project 
needed to address was symbolised by a 
furious dragon. The dragon was developed 
by the change agents/front runners in the 
project, and the goal was to change the 
dragon’s mood as the project progressed. 
This was an integral part of the front run-
ners’ team building effort and it was a 
focal point when discussing the project’s 
challenges and risks. The dragon helped 
communicate the progress, and it supported 
more traditional change elements to ensure 
the full business value.

Develop business processes

Standard operating procedures

Run
organisation

Define
organisation

Define roles and
responsibilities

Specify
competency
requirements

Select and 
assign people
to roles

Train people

80%

90%

100%

70%

60%

50%

40%

30%

20%

10% 16%

51%

80%

95%

0%
Poor

(N=111)
Fair

(N=259)
Good

(n0313)
Excellent
(n=65)
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to meeting project objectives
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formed under controlled conditions. Typically, 
we use the following step-by-step approach:

1.	I dentify the testing objective 
2.	D efine what is to be measured
3.	�I dentify the factors to be controlled dur-

ing the experiment
4.	I dentify relevant levels for the factors
5.	�D esign the test plan for each factor 

selected in step 3
6.	D esign the trials
7.	 Perform the trials
8.	�A nalyse the results and determine which 

factors influenced the output
9.	�I mplement the new factor settings to 

achieve the test objective

The results of DoE-based trials can help 
identify the factors that most influence the 
output, and those that do not. They can  
also show you important details such as  
the existence of interactions and synergies 
between factors. In other words, the DoE 
approach will identify the presence of 
interactions between any two factors, 
something that ‘one-at-a-time’ methods 
always miss.

DoE makes it possible to identify the optimal 
settings of factors that will ensure your proc-
ess achieves the best possible performance 
and output.

Higher quality in more areas
The DoE approach is a valuable tool through-
out the pharma, biotech and medical device 
segments. At NNE Pharmaplan, we have 
used DoE in connection with, for example, 
animal trials, product and process develop-
ment, up-scaling from pilot to full production 
scale, and optimisation during production 
including elimination of scrap.

As a method of designing robustness trials, 
the DoE method is compatible with FDA 
demands. While they go beyond the current 
minimum requirements of a simplistic instal-
lation, operational and performance qualifi-
cation (IQ, OQ, PQ), the DoE advantages are 
clear when you need to demonstrate that 
a product or process meets its specification 
and will continue to work reliably.

DoE can help you achieve compliance with 
regulatory requirements and obtain business 
benefits – all while serving the interests 
of patients by ensuring optimum product 
quality.

Our DoE approach aims to increase the level 
of process understanding and make it op-
erational. DoE identifies which factors affect 
the output quality of the process in question, 
helping you achieve the best possible prod-
uct quality and the greatest patient benefits.

When you make process understanding 
operational, it becomes easier to document – 
and future compliance is ensured.

Less work for better results
The key to minimising validation and optimi-
sation costs is to conduct as few experiments 
as possible, and that is exactly where DoE 
trumps traditional optimisation methods.

Benefits
Using the DoE approach to optimise your 
processes will:

•	�I ncrease the level of operational process 
understanding

•	�I dentify which factors have the greatest 
impact on performance and output

•	I dentify how factors interact
•	�R educe time and costs
•	�I dentify optimal process settings
•	�I dentify the best control strategy to keep 

your process optimised
•	�O ptimise performance and output
•	�E nsure compliance with regulatory  

regulations
•	�A dd value to PAT and QbD implemen-

tation (Quality by Design and Process 
Analytical Technology)

A typical approach to optimisation is the 
‘one-at-a-time’ approach where each factor 
is varied. While one factor is being tested, 
the others are kept at their nominal or 
standard values. The number of trials is 
several times the number of factors. This 
usually results in a huge number of trials,  
and interactions are never found (i.e. when 
the effect of one factor depends on the 
settings of another) as the effect of each 
factor is measured in isolation.

At NNE Pharmaplan, our DoE approach 
involves designing a set of approximately  
16 experiments in which all relevant factors 
are varied systematically. Compared to tradi-
tional experiments, this can cut the number 
of trials in half and potentially reduce them 
to one-tenth.

When we build a design, we carefully select 
a small number of experiments to be per-

Demystifying Design  
of Experiments (DoE) 

All pharma, biotech and medical device com-
panies regularly encounter situations where 
they need to increase their level of process 
understanding in order to obtain business 
benefits. This might be, for example, in con-
nection with process revalidation or optimisa-
tion. All companies have process understand-
ing, but it’s not always operational. In other 
words, it only resides with select experienced 
engineers that have a rather intuitive ap-
proach to that knowledge. In this situation, 
it’s difficult to share the knowledge with the 
whole organisation, especially the operators 
on the shop floor. 
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Fewer mice and better  
vaccines with Design of  
Experiment (DoE)

Each year, our industry spends billions on 
R&D. Both patients and companies benefit 
from getting efficient drugs to market as 
quickly and cheaply as possible. One of the 
phases where DoE can help make this pos-
sible is during the trials.

One of our customers asked us for help to:
•	�M inimise the number of mice used for 

vaccine testing
•	�I dentify the adequate dose level
•	� Propose a new formulation of the vaccine 

to be tested in humans

All of the above would benefit patients, the 
business and the mice. We believed the right 
approach was to conduct a series of Design 
of Experiments. DoE is basically a statisti-
cal method that enables you to set up your 
experiments in a way that quickly gives you 

Improving clinical
trial efficiency 

Many of the tools used for optimising tradi-
tional production systems can be successfully 
applied to other business areas as well.  
Infact, our industry spends a great deal of 
time and resources on non-production or 
‘administrative’ activities. And these pro
cesses are usually less efficient.

In a period of three years, one of our cus-
tomers needed to increase the amount of 
patients in its clinical trials by a factor of 2.5. 
But they had to do this without increasing 
the amount of resources by the same factor. 

We held a series of workshops with the 
customer to identify a number of initiatives 
that would improve global efficiencies within 
clinical trials. We were given the responsibility 
for one of these initiatives, and so we led an 
international group of practitioners through 
a project that included several workshops, 
data analysis and GxP expertise.

The final outcome of the project included 
the following solutions aimed at improving 
monitoring efficiency:

•	�C hanging key standard operating proce-
dures (SOP) on monitoring procedures to 
allow for more flexibility

•	� Better use of information in IT systems  
for decision making

•	I ntroduction of remote monitoring
•	�R eduction of requirements for Source 

Data Verification (SDV)

All in all, we helped the customer achieve 
its target growth in monitoring visits while 
using only 88 percent of the resources origi-
nally expected. We provided the solutions to 
the problem and the customer provided the 
decision-making power to make it a success.

an overview of which factors determine your 
output. In this case, one of the areas we 
looked into was the link between dose level 
and immune response.

After one consultant worked for just two 
weeks on the project, the results were 
astonishing:

•	�T he amount of mice could be reduced  
by a factor of 50

•	�T he most significant factors for the vac-
cine were the number of immunisations, 
the adjuvant type and load (aluminium 
phosphate at a low dose and a low 
number of immunisations), and the  
route of administration (intra-muscular)

•	�A  new and better formulation and Qual-
ity Target Product Profile (QTTP) were 
developed for the next set of clinical trials

With just a bit of effort and the right tool, 
the customer was able to achieve their goals.
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INDONESIA. Japanese encephalitis affects  
thousands of people each year causing death  

or disability. Especially among children.
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Working with us

NNE Pharmaplan combines expertise  
with passion to create results. When  
our experience and service philosophy  
form a synthesis, our customers gain a  
competitive advantage.

Most people recognise that success does not 
come from professional expertise alone. In fact, 
expertise only provides the raw materials for 
value; it’s the way we interact with our custo- 
mers that facilitates results. Our service philoso-
phy tells you how we strive to deliver real value 
that will improve your business results.

We are passionate and committed to working in 
your industry. With a history of more than 80 
years and 99 percent of our activities in your 
industry we have deep and exceptional insights, 
and live and die with the success of pharma and 
biotech. Our investment in the industry and  
desire to transform knowledge into results are 
what fuel our passion.

We strive to gain and demonstrate valuable 
insight. We are genuinely interested in your 
industry. When we work with you, we make  
our many years of insight available to you –  
and we meet you with an honest desire to 
deal with your specific issues.

We provide consistent and fast execution.  
We know the importance of fast and reliable 
delivery of services and projects – be it green- 
field or revamps. And as you will see, we hold 
strong methods and impressive results in this 
respect.

We are focused on superior outcomes. We 
always live up to our commitments. But we  
are not satisfied until you have reached your 
ultimate goal, whether this is an efficiently 
operating facility, a problem solved or a deci- 
sion made.

NNE Pharmaplan services featured in this chapter,  

illustrating our service philosophy:

A healthy decision platform
Fast and flexible projects
Intelligent revamps
Reliable execution
Efficient sourcing
Pure knowledge
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API
12%

Transport 
of finished 

goods
1%

Wages
20%

Other expenses
17%

Depreciation
10%

Cost of capital
24%

Raw materials
10%

Working with you  
to develop the solutions

At NNE Pharmaplan, we offer to drive your 
working process, but we always involve you 
if and when you desire. Our typical execu-
tion strategy setup includes a number of 
workshops with dedicated resources from 
your organisation. Prior to the workshops, 
we usually prepare preliminary results to be 
discussed and elaborated on. This gives you 
the opportunity to be very closely involved in 
the analysis and evaluation process, and we 
will adjust our flexible working methodology 
to suit your needs.Thinking out of the box

When you have an experienced and creative 
team look at the different options, solu-
tions may very well emerge that you hadn’t 
thought of. This way NNE Pharmaplan has

•	� helped customers identify optimisation 
potential instead of investments

•	� phased revamps to reduce impact on 
production and postpone investment

•	� performed innovative reconfiguration of 
existing equipment, enabling more capac-
ity to be squeezed in

•	� used far less investment-heavy technolo-
gies such as single-use 

•	� identified the right product mix to match 
the financial framework

A healthy decision platform

Investing in production or develop-
ment capacity is a critical activity in 
any company. The return on invest-
ment has a long lasting effect on your 
company’s balance sheet – and the 
resulting physical assets may very well 
either lock the development for years 
or open up for future possibilities.

It is important to adequately map 
and evaluate the drivers behind an 
upgrade (product change require-
ments, regulatory, tech transfer, etc.). 
And it is equally important to identify 
the benefits, risks and constraints of 
the different solutions.

NNE Pharmaplan can go directly  
for a conceptual design – identifying 
technical solutions and investment 
needs. But just as often we are  
involved in the broader picture,  
defining the business case for an 
investment or even assessing whether 
the investment is at all necessary.
Based on our business understanding, 
process know-how and regulatory 
expertise, we can help improving your 
decision basis in many ways:

•	 Production strategies
•	� Feasibility studies, including Net 

Present Value (NPV) calculations 

•	 Evaluation of outsourcing options 
•	 Site selection
•	 Site master plans
•	 Risk analysis and reduction
•	 Environmental considerations
•	� GMP facility strategies (conven-

tional cleanroom, RABS, Isolator, 
etc.)

•	 �Process Technology selection 
(continuous/batch, single use 
technology etc.)

•	 �Investment prospects
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Conceptual design (CD)

A Conceptual Design – in its simplest form 
– serves the purpose of ensuring that your 
investment decisions are based on a clear 
picture of the associated cost. At the same 
time, the conceptual design should include 
a thorough analysis of all viable alternatives 
and ensure that key stakeholders have a 
good overview of the upcoming project.  

VisCon – interactive  
3D Layouts

VisCon is a powerful, easy-to-use 3D applica-
tion for project scoping in the conceptual 
design phase:
•	� 3D presentations of facilities in a few 

hours
•	�I nteractive layout development or verifica-

tion sessions
•	� All major process equipment in 3D, 

including laboratory furniture
•	� A library of the common unit operation 

modules
•	�S calable modular engineering models
•	� Automatic calculation of areas around  

the modules
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A good conceptual design covers this ground 
and provides the decision-makers with  
a sound platform for decisions.

To achieve this, you need a 
cross-disciplinary approach, 
a thorough understanding 
of the relevant processes and 
business conditions, an extensive 
knowledge of proven solutions and 
new technologies available, and a 
creative mindset.

All of this is combined in NNE Pharma- 
plan’s trained conceptual design teams.  
Our methodology is based on in-depth  
process understanding, which means that 
we include utilities, IT and automation, 
quality and validation assurance (QVA) and 
building know-how in the process perspec-
tive. Modular engineering is often key to 
executing fast-track projects, especially API 
and biotech projects. These modules are 
defined in the CD phase.

The CD is documented extensively, based on 
graphical tools and presentations which can 
be used in management presentations.

Used throughout our organisation, VisCon 
can easily incorporate additional elements 
and be used without prior CAD knowledge 

(ensuring a steep learning curve). The files 
can also be used later in the project for 3D 
visualisation.
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Fast project execution is often a stra-
tegic asset to pharma and biotech 
companies:
•	 New products get to market fast
•	� Investments can be delayed,  

improving cash flow
•	� Decisions can be delayed until 

after successful clinical trials
•	� Increased ability to adapt to  

market demands
•	� The removal of compliance issues

From 33 months to 12 months! 
At NNE Pharmaplan, we address 
the need for fast project completion 
through an aggressive approach to 
fast-track work. Our goal is to execute 
any project within 12 months – from 
project approval after basic design  
to finalising the operational qualifica-
tion (OQ). And we now complete 
projects within 12-20 months on  
a regular basis.

Breaking the speed  
limits – again and again

In the traffic, fast is not a virtue. In pharma-
ceutical engineering we believe it is.

Bringing new drugs fast to market benefits 
the patients. It also helps innovative compa-
nies gain a stronger market position and thus 
fuels development. And fast projects reduce 
the risk of wrong investments by bringing the 
decision and the implementation closer in the 
time.

NNE Pharmaplan has pushed the limits many 
times:

Completing a EUR 300 million biotech facil-
ity in 24 months – including a 50% scope 
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Fast and flexible projects

Squeezing a EUR 60 million revamp into a 
running biotech facility, which on paper ap-
peared fully built-up, was enabled by creative 
rearrangements and tight planning – and 
completed in less than 12 months, requiring 
only three shutdowns totalling five weeks.

We do not achieve these results with a magic 
bullet – no single concept or technology is 
behind. It is rather a matter of focus and 
dedication, thorough understanding of the 
process and the GMP requirements, a holistic 
and cross-disciplinary approach, availability of 
sufficient talent and experience, and last but 
not least of a trustful cooperation between 
NNE Pharmaplan and our customers.

change that was integrated halfway into the 
project – was only possible because of our 
consistently modular engineering approach, 
allowing for rearrangement and duplication 
of the process modules in the middle of the 
project.

Completing a EUR 120 million biotech 
purification facility in 14 months – or 20 
months including PQ and PV – on budget and 
five months ahead of schedule was based 
on innovative modular engineering, offsite 
constructed process modules and meticulous 
planning.

Completing a EUR 50 million vaccine facility 
in just 11 months required intense teambuild-
ing, optimal user-engineer cooperation and a 
tremendously dedicated organisation.

The fastest track

Fast track is a phrase that is used, and fre- 
quently misused, when referring to pharma- 
ceutical facilities. A pharmaceutical company 
recently analysed projects that had been 
labelled ‘fast track’. They established that the 
definition of duration was aligned to ‘start  
of detailed design to end of operational 
qualification (OQ)’. The analysis showed (not 
surprisingly) a correlation between project 
size and duration. However, as you can see 
in the graph, three projects were executed 
markedly faster than others of similar size  
– three NNE Pharmaplan projects.
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Off-site is faster and safer

Construction off-site or at site – that is a lo-
cation close to the site – reduces the number 
of construction personnel on site, enabling 
faster construction and integration, and 
much higher safety. We have many years of 
experience in using a modular approach that 
separates the design and management in a 
project and thus completes massive parallel 
construction work and the final integration 
of modules and tested modules fast.
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Modular can be  
change-friendly

Establishing the right capacity in the right 
time is crucial, and one way to achieve this  
is to use a modular approach. This approach 
enables multiple parallel activities, giving the 
project additional flexibility and making pro- 
ject changes more feasible because the effect 
of a change can be isolated and controlled. 

One prime example is a EUR 300 million 
project we have executed. Nine months after 
the project started, the customer changed 
the scope, asking for the production lines 
(which were initially scheduled to be finished 
last) to be finished first. And we still had to 
keep within the original 24-month schedule. 
Using our modular approach, we were able 
to efficiently copy and reprioritise the equip-
ment delivery while still maintaining the final 
layout.

Modular design  
– flexible and fast

NNE Pharmaplan uses a modular design 
methodology as our standard. The facility 
design is broken down into logical modules 
that fit the process. Each module design  
is as self-contained as possible, including 
automation systems, installations etc.

Each module is documented consistently  
in one package – from concept to validation. 
The modules can (but need not) be con- 
structed and tested separately, and sepa- 
rately from the building itself too, supporting 
reuse and flexibility (it is easy to add  
a module). This gives the final facility an 
inherently logical structure that fits to the 
process and simplifies operations.
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Modular The fast-track checklist

A question of management
•	� Maintain strict control of suppliers
•	�U se high-performance teams 

They get things done fast
•	�U se short communication lines  

– people are more efficient when  
they know what to do  

The foundation for a fast-track project
•	�C omplete your CD up front –  

think modular, think constructability
•	�U se a win-win team structure – trust, 

sharing and innovation are key words

Tools
•	� Modular engineering – this gives you  

the ability to implement scope changes 
without delaying 

• �	� 3D models – an indispensable fast-track 
tool, 

•	�F ast-track automation, structured  
in modules (S88)

Remember the ground rules
•	� Module integrity from concept to  

handover
•	�C onstruct the installations off-site 
•	�F ront-load your commissioning and  

qualification
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Intelligent revamps

You may have many reasons for 
expanding or improving your produc-
tion setup: Capacity increase, saving 
energy or production time, improving 
quality and compliance, tech transfer 
or introduction of new products. And 
often solutions are just as plentiful: 
You can build new capacity. You can 
improve existing facilities. You can 
move or outsource production. Or you 
can optimise the existing operations. 
In our experience many investments 
can be avoided or postponed by a 

thorough analysis of the needs –  
and the possible solutions.

NNE Pharmaplan has years of experi-
ence analysing upgrade needs and 
defining the revamp scope and se-
quence of future shutdowns. In order 
to optimise shutdowns it may be best 
to execute a revamping project in two 
or three phases in order to be able to 
supply the market during a production 
shut-down – if the product’s durability 
is short or if cold storage capacity is 
small, for example.

Build, revamp or optimise?

One of our customers identified several mid-
size and large equipment renewal projects 
that could help expand production capacity 
– and asked us to analyse the situation to 
provide an overview of capacities, failure sta-
tistics and productivity issues. In order to en-
sure the customer could reach their desired 

Utility gap analysis  
and scheduling

One of the most important issues during 
the front-end engineering phases of a 
revamping project is to identify whether  
the utility capacity of the existing plant  
can match the rebuilt plant.

The answer is to begin your plant expansion 
with a thorough a gap analysis to identify 
the installed capacity and calculate your 
precise needs after the expansion. The 
capacity calculation should be based on  
the production schedules before and after 
rebuilding, detailed hour by hour registra-
tion of the actual consumption and stock 
– potentially identifying necessary resched-
uling to avoid peaks – and the estimated 
needs after revamping.

An automation solution  
in just three weeks

During a three-week shutdown period,  
NNE Pharmaplan implemented automation 
solutions that made it possible to transform  
a one-product production line into a multi-
purpose line.

When planning shutdowns it’s worth-
while to look at all the facility’s needs 
– making sure that the shutdown 
period caused by a major revamp is 
efficiently utilised for maintenance 
activities, tests or maybe other minor 
projects. 

When developing a long-term strat-
egy, we take into account how long 
it usually takes operators to re-start 
production after a shutdown – and 
how long maintenance and compli-
ance tasks take.

The project included transforming one of  
the facility’s two production lines from a  
one-product line into a two-product line, as 
well as optimising the manufacturing capac-
ity of both lines. The reconstruction work on 
the shared systems (automation backbone, 
utilities and raw material solvent) was to be 
carried out during the summer holidays,  
giving us only three weeks to complete it.

We got the order just four months before 
the shutdown period began. Automation, 
process and mechanical engineers worked 
closely with our customer in order to plan the 
project and the shutdown in detail, ensuring 
that all disciplines had sufficient time for their 
activities. We created a software version of 
the operational facility with its new scope 
to make sure the automation software was 
free from errors and to accomplish a smooth 
start-up on day one after the shutdown.

capacity increase, we recommended them 
to postpone installing new equipment (such 
as an additional lyophiliser), and instead 
optimise the working processes and only 
complete minor repair works. By demon-
strating the significant production improve-
ment potential, we helped the customer save 
investments and establish a better solution 
with a safer project execution plan. 
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Strategy
•	 Map rebuilding and upgrading requirements
•	 Balance the shutdown duration with the loss of production capacity
•	 Evaluate the strategy: one or more shutdowns?
•	 Assess if the shutdown can be used for other activities?
•	 Map GMP compliance, utilities etc. 
•	D efine the functional scope of the individual revamp project

Planning and on-site preparation
•	 Perform a thorough study of the existing facility  
•	U se laser scanning in order to establish a 3D model, if relevant
•	 Prepare the revamp design – potentially in 3D
•	 Maximise off-site preparation work to shorten the shutdown
•	 Prepare a schedule (hour-by-hour) including retesting and approvals
•	C onfirm all practical conditions, including cleaning and draining of utility systems
•	C arry out all possible pre-works 
•	R eceive and check all goods 
•	O ne week in advance, inform all contractors about safety regulations, plans and schedules

Closing down for shutdown
•	C leaning and Cleaning in Place (CIP)
•	C alibration and testing of equipment, utilities and HVAC
•	S torage and protection of production equipment
•	C ontrolled shutdown of HVAC and utility systems
•	F actory to go from restricted area to ‘controlled’
•	I nitial demolition works commenced

Construction works
•	F actory in ‘red’ mode and out of service
•	 Execution of rebuilding activities
•	N ew process installations installed
•	 Existing facilities rebuilt
•	 Process upgrades and renovations
•	T he revamp project team runs the plant throughout the shutdown period

PQ/PV and back in service
•	R e-installation and testing of production equipment
•	S tart-up and testing of HVAC and utility systems
•	C losing all shutdown-associated QA activities
•	C leaning qualification and room classification back in place
•	C leaning of production facilities as the facility is returned to restricted area (e.g. blue or green)

Commissioning, mechanical completion and qualification
•	C leaning
•	 Pre-tests
•	C ommissioning
•	C alibration and testing of equipment, utilities and HVAC
•	 Mechanical completion
•	I nstallation qualification
•	O perational qualification
•	U ser training

The ABC of revamp planning 
This approach helps ensure that all revamping projects run like clockwork.
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Reliable execution

Good qualifications, good intentions 
and even good contracts are of little 
value if we do not deliver the agreed 
quality or meet your schedule. For 
NNE Pharmaplan this means:

•	� Our deliveries must always meet 
the agreed specifications

•	� Safety must have priority
•	� Our project communication must 

be open and transparent 
•	 �We must ensure that projects are 

on track – and if not, take appro-
priate actions

Behind this commitment stands the 
dedication of more than 1500 NNE 
Pharmaplan employees – focused on 
serving your industry.

Evidence

A Lloyd’s audit revealed that NNE Pharmap-
lan’s biggest project in 2009 (a EUR 200 mil-
lion pharmaceutical facility, completed in 19 
months) was ranked among the best in the 
world. The audit concluded that the project:

•	� Was very impressive, showing convincing 
control throughout the entire process 

•	�D emonstrated exceptional performance 
and used effective and efficient tools

•	�S howed massive dedication to mitigating 
risks of all kinds, including risks related 
to finance, quality, the environment and 
safety and health

•	�T ook adequate corrective or preventive 
actions when needed

This statement is just one in a long line of 
recognitions – including three facilities de-
signed by NNE Pharmaplan that have  
been awarded the prestigious ’Facility of  
the Year’ title by ISPE:

Project organisation 
and governance

Successful projects depend on the team. In 
NP we focus both on the individual through 
recruiting and development, and on the 
team:
•	�L eadership, communication, cooperation 

and organisational efficiency
•	�K ick-off meetings that ensure mutual 

understanding of  roles and targets
•	� Project organisational reviews and em-

ployee surveys
•	� Project evaluation that helps ensure better 

projects in the future

It is also important to have governance 
mechanisms in place to deal with problems if 
they come up. We always appoint a top-level 
manager to back up the project manager – 
should issues arise that stretch beyond the 
mandate.

2005:

2008:

2008:
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Our model

Reliable project execution requires a clear 
and consistent structure – and this is even 
more essential when the project is executed 
in various offices in various countries and 
continents. 

Our aim is to give you the exact same 
service from beginning to end of a project, 
no matter where in the world you are 
based. We do this through a web-based 
project execution model that ensures we 
work consistently with well-proven methods 
worldwide. It also ensures that all our 
employees have access to our current best 
practices, and are flexible enough to adapt 
to yours.

Project control:  
the foundation for success-
ful project execution

NNE Pharmaplan’s project controlling func-
tion uses a well proven and flexible toolbox, 
which contains all the knowledge we have 
gained from years of experience in the field. 
The box includes tools for resource estima-
tion and follow-up, procurement, change 
order management, risk management and 
earned value management. 

Global knowledge sharing

When you need support from NNE Pharma-
plan, you want it locally and easily accessible 
but still with access to our globally available 
wealth of know-how and talent.

All NNE Pharmaplan, employees are inter-
connected through a shared knowledge 
platform on our intranet. Every day sees 
an intense traffic of knowledge sharing, 
requests for information, good ideas and 
advice on the easily accessible ‘Ourbook’ 
communication platform.

More static or encyclopaedic knowledge is 
accessible in our common store, Ourwiki, 
which includes NNE Pharmaplan’s project 
execution model: 

The ABC of scheduling
In many large projects, we use a three-level 
scheduling approach:
A.	�T he main milestone schedule includes the 

key interaction points with the customer 
and is unchangeable (in principle)

B.	� Package schedules ensure the different 
parts of the project are implemented as 
needed, including specific recovery action 
plans

C.	�I ndividual activity schedules are used to 
measure progress and include measurable 
tangible results (documents, hours, pipes 
and floor space, etc.)

Earned Value Management (EVM)
EVM combines the conventional parameters 
of schedule performance with cost perform-
ance. And it answers the essential question: 
what did you get for your money?

EVM is based upon the concept that:
•	� All project activities ’earn’ value as work 

progresses
•	�T he Earned Value (EV), actual cost and 

planned costs can be compared in order 
to monitor and predict budget and 
schedule performance

•	� Physical progress is measured in money, 
so schedule performance and cost  
performance can be analysed in the  
same terms
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Efficient sourcing

In the pharmaceutical and biotech 
industries, non-core spending is signifi-
cant but largely undermanaged. In 
fact, 15-20 percent of most company 
revenue goes to non-core purchases.

Procurement is a high-impact activity 
that can enhance your company’s 
performance and significantly improve 
your bottom line and risk profile. 
However, maximising the value of 
procurement, and ensuring savings 

opportunities is not simple. It requires 
expertise across a wide range of 
buying categories and thousands of 
suppliers all over the world.

Whether you are looking for support 
across the entire procurement value 
chain or in specific areas, we offer 
proven solutions that feature:

•	� Experienced and dedicated 
category, technical and legal 
specialists

Procurement in projects

Our procurement power and list of 8000 
prequalified global suppliers can facilitate 
your projects – whether executed by NNE 
Pharmaplan or not.

For example, we have worked with a 
biopharmaceutical company to manage the 
procurement of a six-piece filling and closing 
machine for disposable syringe filling lines. 
The lines were to be installed at three 
different facilities over a two-year period. 
Due to our extensive market knowledge,  
we were able to increase competition and 
we achieved:

•	�C ost savings of 23 percent 
•	�D elivery time reduced by two months
•	�S ervice contract costs 15 percent down

•	� Extensive market insight, supplier 
information and tools

•	� Attractive trade and framework 
agreements with suppliers and 
contractors

•	� Lifecycle contract management
•	� Compliance with HSE and GxP 

regulations and standards

Furthermore, our expertise and global 
infrastructure can help you fulfil  
both project-based and outsourcing 
solutions.

Sourcing from cost-
competitive countries

Sourcing equipment from low-cost countries 
can be profitable, but risky. Because of NNE 
Pharmaplan’s presence in Asia, we are able 
to source equipment from local suppliers and 
take advantage of lower costs without com-
promising technical requirements, regulatory 
compliance or HSE standards. 

One of our customers needed to pack a 
medical device in blister and carton, along 
with a folded leaflet. The cartons should to 
be stacked two-by-five and bundled before 
being manually packed in a box for ship-
ment. To fulfil the customer’s technical and 
quality requirements, NNE Pharmaplan found 
a Chinese over-wrapper equipment supplier 
that could produce 24 bundles a minute.

The benefits were:
•	� A cost saving of 90 percent compared to 

other suppliers
•	�D elivery time reduced by four months
•	�F ewer process bottlenecks

In another project, when working on the im-
plementation of an industrial biotech plant in 
the US, we chose to design and build process 
modules at two locations in China and then 
ship the 45,000m³ of equipment modules to 
the US. In spite of additional transport and 
logistic costs we will achieve:
•	� Equipment module costs reduced by 

about 25 percent compared to local US 
procurement costs

•	� A quality level that fulfils US legislation re-
quirements (NNE Pharmaplan employees 
in China supervised the supplier to ensure 
an acceptable quality level)
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Outsourcing solutions

If you are looking to redirect your resources 
to your core activities, rapidly acquire a 

Turnkey solutions – every-
thing from a single source

When planning a facility, it is important to 
find a partner who can hand over a facility 
that meets your goals in terms of time, cost 
and quality. NNE Pharmaplan’s experience 
ensures that your expectations are met. We 
offer the complete package for a pharma-
ceutical or biotechnological production facili-
ty, including the feasibility study, engineering, 
construction, production start-up and staff 
training. In most cases, our support begins 

Raw materials and 
spare parts

NNE Pharmaplan can supply raw materials, 
spare parts and operational consumables to 
you after completion of your facility, offering 
the following benefits:

•	O ne-source channel
•	 Qualified and certified raw materials
•	�C ompetitive prices due to our well- 

established procurement channels
•	�T echnical support in the form of main-

tenance, repairs and service 
•	R eplacement equipment
•	S taff training
•	�O ptimised shipments by consolidating 

materials from different suppliers
•	� Warehousing in the event of emergency 

shipments
•	�H ighly qualified engineering know-how 

on demand

with the selection of process technologies 
and continues after project handover.

NNE Pharmaplan has built more than 150 
turnkey production facilities all over the 
world. We have delivered a multitude of IV 
solution, API, biotech and medical device 
facilities. Some of the facilities were delivered 
completely modularised and pre- tested. And 
we have worked with several of our custom-
ers for more than 30 years – a testament of 
our customers’ confidence and satisfaction. 

Faced with a lack of resources and compe-
tencies within capital equipment, construc-
tion services, maintenance and repair, a 
biopharmaceutical company entered a 
service level agreement with NNE Pharma
plan in order to:

•	� Achieve additional savings by focusing 
internal resources on strategic materials 
and services

•	�T ake advantage of group trade agree-
ments and shared supplier management 
costs by using strategic sourcing for 
selected non-core categories  

•	�S ave 10-15 percent on outsourcing costs
•	�S hift from direct staff costs to indirect 

staff costs for procurement operations 
and accounts payable  

•	� Access a global procurement infrastruc-
ture and achieve a Lean organisation

Strategic sourcing Procurement operation Accounts payable


Analyse spending and  
develop a sourcing strategy
	
Issue requests for quotations 
and information

Create and manage online 
item catalogues
	
Manage supplier and con-
tract databases
	
Track supplier performance


Match invoices with orders 
and receipts
	
Provide detailed expenditure 
reports

world-class non-core procurement operation, 
or reduce operating costs, NNE Pharmaplan 
can manage your source-to-pay activities. 
Some examples of these activities could be:
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Pure knowledge

At NNE Pharmaplan, we take the 
understanding of our customers’  
business and processes seriously.

Our staff combines more than 10,000 
years of collective experience in the 
pharma and biotech industries. This 

NNE Pharmaplan – an active 
player in the pharma and 
biotech community

To help spread industry knowledge, we 
regularly conduct workshops, seminars, 
training courses and conferences, and we 

includes a large number of experts with 
backgrounds in production or develop-
ment – as well as in all the technology 
fields related to engineering. We also 
feature the highest number of ISPE 
Certified Industry Professionals (CIPs) 
compared to any customer or competi-

tor within the life science industry. 
We make our expertise available to 
our customers’ projects and ongoing 
operation – as stand-alone consul-
tancy or as project partner.

Consulting  
– putting pure knowledge 
into work

Working in a pharma or biotech company  
is so exciting because you write a little  
bit of history every day. Being part of an 
industry that makes a real difference for 
so many people around the world is an 

interesting challenge – sometimes a little 
too challenging.

This is where consulting services can make 
a difference. You are definitely the experts 
in your own business, but input and advice 
from the outside can bring new inspiration 
and help you overcome your daily chal-
lenges. One of our customers once told us 

that the most significant difference we had 
made for him was in fact to remove all those 
yellow Post-It® notes that had been bugging 
him for months.

NNE Pharmaplan offers our experts as con-
sultants who address the topics described in 
this catalogue with a pragmatic approach. 
Our consultants work together across disci-
plines – acting as the glue between our many 
disciplines and offerings, but based on your 
day-to-day issues.

Our many consultants and specialists com-
bine management consulting, business con- 
sulting and operational consulting into services 
that are tailored to your needs. Just to men-
tion a few examples, we help implement-
ing Lean and Six Sigma programs including 
training, goal-setting and follow-up. We help 
with data collection, analysis and directions 
on debottlenecking of existing facilities. We 
help streamline, troubleshoot, benchmark, 
innovate, re-think, facilitate or challenge your 
organisation – as if we were part of your 
organisation.

And very often we simply support your staff 
when there is just too  much to do during a 
workload peak. We have done this in many 
different positions, for many different com-
panies and with many different approaches.

contribute papers and speeches to the in-
ternational pharma and biotech community. 
Our work has been recognised in multiple 
contexts including:

2008 ISPE Company of the Year
NNE Pharmaplan was named Company 

of the Year in 2008. We were a member 
of the ISPE board, chaired the Commis-
sioning and Qualification baseline guide 
and participated in numerous committees 
that contributed to the development of 
significant concepts and guidelines, such 
as GAMP and Quality by Design.
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Customer Workshops

NNE Pharmaplan frequently meets with 
individual customers in order to share experi-
ences and discuss new trends. Our goal is to 
learn about your needs and requirements, 
and hopefully to contribute with inspiration.

Examples of workshops we offer: 
•	� A three-hour one-to-one workshop with 

a senior NNE Pharmaplan project man-
ager to discuss project execution issues 

•	� A two-hour workshop to discuss the 
facility status and exchange technology 
developments one year after project 
completion

•	� A half-day session introducing Quality  
by Design, regulatory trends and practical 
applications for up to 50 internal stake-
holders

•	� A full-day session discussing trends in 
modern biotechnology, including the  
application of single-use technology

NNE Pharmaplan academy

The NNE Pharmaplan Academy runs an 
internal training programme to keep our 
employees up to speed with the latest 
procedures and best practices.

Our basic training for new employees 
includes training in our quality management 

system, familiarisation with our strategies 
and perspectives, and a course on the 
pharma and biotech industries in general. 

We also offer a series of training courses that 
deal with specialised tools and methods and 
introduce employees to individual customer 
technologies and business sectors.
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Conceptual design – purpose and methodsDate: Aug. 24	
Speaker: BRSQ
Seats: 15/20

Maintenance supportDate: Aug. 25	
Speaker: PLJE
Seats: 15/20

S88 batch control – introduction

Pharma focus 5: business processes and procedures 

Date: Aug. 25	
Speaker: FRHA
Seats: 15/20

Date: Aug. 26	
Speaker: LPOU
Seats: 15/20

PAS-X basic training 

Lean basic

Drafting and understanding contracts

Single-use in fill & finish

Learning from project evaluation

GAMP5 Level I (2 hours)

ERP system integration – Novo Nordisk case story (SAP)

Date: Aug. 26
Speaker: MDAE
Seats: 15/20

Date: Aug. 30
Speaker: AKRB
Seats: 15/20

Date: Aug. 31	
Speaker: MNRP
Seats: 15/20

Date: Aug. 31
Speaker: CHUB
Seats: 15/20

Date: Sep. 1	
Speaker: NCA
Seats: 15/20

Date: Sep. 1	
Speaker: ALIE
Seats: 15/20

Date: Sep. 2	
Speaker: LVSP
Seats: 15/20
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Europe
Denmark
NNE Pharmaplan
Head Office
Vandtårnsvej 108-110
2860 Søborg
Phone: +45 4444 7777
Fax: +45 4444 3777

NNE Pharmaplan
Brennum Park 25KP 
3400 Hillerød
Phone: +45 4444 7777

NNE Pharmaplan
Hallas Alle 
4400 Kalundborg
Phone: +45 4444 7777

NNE Pharmaplan
Stenager Allé 4
9800 Hjørring
Phone: +45 4444 7777

Finland
NNE Pharmaplan
Tykistönkatu 4 B: 305
20520 Turku
Phone: +358 40 5079 711

France
NNE Pharmaplan 
9, rue Edmond Poillot
28 000 Chartres
Phone: +33 2 37 88 79 50
Fax: +33 2 37 30 75 28

NNE Pharmaplan
Immeuble SOLARIS - 3 éme étage
210 avenue Jean Jaurés
69 007 Lyon
Phone: +33 2 37 88 79 50
Fax: +33 4 37 70 84 98

Germany
NNE Pharmaplan
Siemensstr. 21
61352 Bad Homburg
Phone: +49 6172 8502 100
Fax: +49 6172 8502 501

NNE Pharmaplan
Werksgelände der Behring Werke / 
Hauptwerk
Gebäude H6, 4. Stock
Emil-von-Behring Str. 76
35041 Marburg
Phone: +49 6421 1867 940

NNE Pharmaplan
Magirus-Deutz-Straße 12
89077 Ulm
Phone: +49 7314 0321 252
Fax: +49 7314 0321 253

Ireland
NNE Pharmaplan
c/o Life Science Consultants
Unit 8a, Kinsale Commercial Park 
Kinsale, Co. Cork.
Business Partner
Kieran Coughlan
Phone: +353 21 477 7329

Russia
NNE Pharmaplan
Of. 405, bld.1, 57, Dubininskaya Str. 
115054 Moscow
Phone: +7 499 270 0999
Fax: +7 499 270 3399

Sweden
NNE Pharmaplan
Box 498, 191 49 Sollentuna 
Visiting address: Hammarbacken 12
Phone: +46 8 59 49 60 00
Fax: +46 8 59 49 60 99

NNE Pharmaplan
Rapsgatan 7, Hus 13:2
753 20 Uppsala
Phone: +46 8 59 49 60 00 

NNE Pharmaplan
World Trade Center
Jungmansgatan 12
211 19 Malmö
Phone: +46 8 59 49 60 00

Switzerland
NNE Pharmaplan
Altkircherstrasse 8
4054 Basel
Phone: +41 61 307 9670
Fax: +41 61 307 9680

NNE Pharmaplan
Avenue de Gilamont, 52
1800 Vevey
Phone: +41 21 926 9700

North America
United States
NNE Pharmaplan
Perimeter Park ONE, 
3005 Carrington Mill Blvd., Suite 380
Morrisville, NC 27560
Phone: +1 866 810 4073
Fax: +1 919 763 1801

NNE Pharmaplan
222 Third St Suite 2230
Cambridge, MA 02141
Phone: +1 866 810 4073
Fax: +1 508 484 4973

NNE Pharmaplan
1055 Westlakes Dr.
Berwyn, PA 19312
Phone: +1 866 810 4073
Fax: +1 610 727 4360

NNE Pharmaplan offices

NNE Pharmaplan
150 Executive Park Blvd. 
San Francisco, CA 94134
Phone: +1 866 810 4073
Fax: +1 415 656 1399

Asia
China
NNE Pharmaplan 
17F, JinWan Mansion
No. 358 Nanjing Road
Tianjin 300100
Phone: +86 22 2750 1730
Fax: +86 22 2750 1745

NNE Pharmaplan
Room 1001, Tower A, Center Plaza 
No. 161 Lin He West Road 
Guangzhou 510620 
Phone: +86 20 3833 9386

NNE Pharmaplan
Room 405,  
Man Po International Business Center 
No. 660 Xin Hua Road
Shanghai 200052
Phone: +86 21 6282 6077 
Fax: +86 21 6282 7194  

India
NNE Pharmaplan
A2/118, Safdarjung Enclave
New Delhi - 110029
Phone: +91 11 26197251 / 52
Fax: +91 11 26197253 / 26169248

NNE Pharmaplan
B-15, Sector 2
Noida - 201301
Phone: +91 120 4775100, 
Fax: +91 120 4775200, 4775300

NNE Pharmaplan
#14, Achiah Shetty Layout
1st Cross, Rajamahal Vilas
RMV Extension, Sadashivnagar
Bangalore - 560080 
Phone: +91 80 23614415, 23617234 / 35
Fax: +91 80 23617240

NNE Pharmaplan
703-704, Sagar Tech Plaza, A-Wing,  
Andheri Kurla Road, Sakinaka, Andheri (East)
Mumbai - 400072
Phone: +91 22 4064 7000
Fax: +91 4064 7099

Malaysia
NNE Pharmaplan 
16, Jalan 51A/225
46100 Petaling Jaya, Selangor
Phone: +60 3 7862 3000 
Fax: +60 3 7862 3001

Email contact to all offices:  
contact@nnepharmaplan.com
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Extended content
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Technologies and solutions
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Cleanrooms    25, 28, 93, 94, 95, 96, 97, 98
Containment    35, 56, 82, 94, 96
Counterfeit prevention    33, 54, 117
High-titer processes    20, 22, 23
Isolator, RABS    28, 95
Laboratory automation    113, 118
MES & production information    116, 118, 119
PAT    57, 76, 112, 117, 124
Single-use    22, 23, 35, 39, 40

Global trends
Carbon footprint and green technologies    51, 69, 70, 86, 87
Energy reduction    86, 87, 98, 112
Globalisation    64, 65, 70, 75, 137, 138
Offshoring    48, 55, 64, 70
Working environment    90, 91, 94, 99

Regulatory requirements
Biosafety    29, 38, 40, 41, 42, 94
Biosecurity    38, 42, 94
Decontamination    50
Environmental permitting    90
EU GMP    28, 48, 78, 112
FDA GMP    28, 49, 76, 78, 80, 82, 83, 117
Genetically manipulated organisms (GMO)    42, 90
Medical device GMP    63
Occupational Exposure Level/Band (OEL/OEB)    55, 91

Quality concepts and activities
ASTM 2500    76, 77, 79, 81
Audits    28, 48, 75, 78
Cleaning and process validation    82, 83
IQ, OQ, verification    77, 80
Quality by design (QbD)    76, 77, 83
Risk assessment    63, 64, 65, 76, 79, 89, 94
Standard Operating Procedures (SOP)    29, 43, 55, 64, 74, 78, 	
	 79, 104, 123, 12

Develop product supply approach
Clinical trials    125
Conceptual design    23, 110, 130, 131
Feasibility studies    22, 130
Manufacturing science    65, 124
Manufacturing supply chain    65, 103, 139
Output, uptime, cost improvement    27, 31, 43, 57, 71, 87, 105, 	
	 113, 122
Product development    54, 61, 62, 63, 65, 89, 93
Product launch forecasting,    20, 102
Site selection and master planning    102, 130
Start-up companies    25, 41, 43, 69
Tech transfer    20, 43, 48, 54, 55, 64, 65
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Commissioning    40, 133, 135
Construction management    19, 40, 133, 135
Engineering, design    133, 135, 137
Facility cost reduction    22, 28, 41, 56, 70, 71, 95
Facility of the year    19, 21, 27, 136
Fast-track    19, 21, 39, 41, 47, 132, 133
Layout, people and material flow    22, 40, 41, 56, 96
Low-cost sourcing    41, 70, 138
Modular engineering    19, 21, 41, 47, 70, 96, 97, 133
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Prefabricated process modules    19, 21, 47, 70
Project execution    135, 136, 137
Ramp-up    40, 135
Safety   19, 21, 49, 85, 133, 135, 136
Technology selection    23, 33, 34, 35, 43
Training    79, 123, 141
Turnkey    21, 41, 51, 96, 139
Vendor assessment    30, 32, 65
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Cleanroom testing    99
Compliance gap analysis    78, 104, 134
Continuous improvement    76, 122
Debottlenecking    23
Design of experiments (DoE)    57, 62, 63, 65, 83, 124
Leadership and people development    79, 123, 141
Process optimisation    28, 34, 50, 54, 57, 63, 71
Revalidation    78, 82
Revamp    21, 24, 40, 54, 56, 62, 98, 105, 134, 135
Simulation    54, 71, 87, 90
Six Sigma    76, 117
Sourcing    138, 139
Specialist staff    9, 140
Troubleshooting    35, 63
Upgrade to multiproduct    21, 54, 135
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Cardiovascular diseases    25, 44, 47
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Cleaning validation    82, 83
CleanPlus    96, 97
Cleanroom testing    99
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Clinical trials    125
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Decontamination    50
Design of experiments (DoE)    57, 62, 63, 65, 83, 124
Device assembly    62
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Drug delivery devices    61
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Egg-based processes    39, 42
Energy reduction    86, 87, 98, 112
Engineering, design    133, 135, 137
Environmental permitting    90
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Facility cost reduction    22, 28, 41, 56, 70, 71, 95
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Feasibility studies    22, 130
Filling    31, 35
Fish oil    47, 85
Flu vaccines    39, 42
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Genetically manipulated organisms (GMO)    42, 90
Globalisation    64, 65, 70, 75, 137, 138
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Haemophilia    12, 19, 25
High potency pharmaceuticals    32, 49, 52, 55, 70, 71
High-titer processes    20, 22, 23
Hospitals    25, 91, 93, 94, 95, 103

I
Infectious diseases    39, 41, 42, 61
Infusion (IV) solutions    29, 139
Injection moulding    63
Inspection    32
IQ, OQ, verification    77, 80
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L
Laboratory automation    113, 118
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Manufacturing science    65, 124
Manufacturing supply chain    65, 103, 139
Medical device GMP    63
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Microbial fermentation    70, 71
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Packaging    32, 56
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Process validation    82, 83
Product development    54, 61, 62, 63, 65, 89, 93
Product launch forecasting,    20, 102
Project execution    135, 136, 137

Q
Quality by design (QbD)    76, 77, 83
Quality control (QC)    83

R
R&D and QC laboratories    62, 63, 93, 95, 109, 111, 118
Radiopharmaceuticals    56
Ramp-up    40, 135
Revalidation    78, 82
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S
Safety   19, 21, 49, 85, 133, 135, 136
Simulation    54, 71, 87, 90
Single-use    22, 23, 35, 39, 40
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Six Sigma    76, 117
Smallpox    39
Sourcing    138, 139
Specialist staff    9, 140
Standard Operating Procedures (SOP)    29, 43, 55, 64, 74, 78, 	
	 79, 104, 123, 125
Start-up companies    25, 41, 43, 69
Sterilisation in place (SIP)    21, 29, 30, 35, 50, 51, 82, 87
Synthesis    49, 51

T
Tech transfer    20, 43, 48, 54, 55, 64, 65
Technology selection    23, 33, 34, 35, 43
Therapeutic vaccines    41
Training    79, 123, 141
Treatments    25, 93, 95
Troubleshooting    35, 63
Turnkey    21, 41, 51, 96, 139

U
Upgrade to multiproduct    21, 54, 135

V
Vendor assessment    30, 32, 65

W
Warehouse    56, 91, 105
Working environment    90, 91, 94, 99



What we do is published once a year

Circulation 5000
Concept & design NNE Pharmaplan A/S
Text NNE Pharmaplan A/S
Photo Digital Studio, Getty Images, iStockphoto and NNE Pharmaplan A/S
Print KLS Grafisk Hus A/S

Head office
NNE Pharmaplan               
Vandtårnsvej 108-110
2860 Søborg
Denmark 
Phone: +45 4444 7777
Fax: +45 4444 3777

Website
nnepharmaplan.com

Reproduction is permitted only with reference to the source








