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Objectives

Target Audience

This course’s goal is to show how GMP requirements
with regard to maintenance and calibration can be met
while also taking into account economical constraints.
It will further be shown, what a maintenance system
should look like and how operational maintenance
should be conducted.

Background

Itis well known that the maintenance budget is among
the first to be cut when cost-saving measures are being
implemented. But still, a working maintenance system is
a clearly written requirement in the pharmaceutical in-
dustry as well as in surrounding industries. See 21 CFR

§ 211.58 and 67, for example, as well as chapter 3 of the
EU GMP Guide. Even as important as official require-
ments is the companies’ own interest in having high plant
availability and in reducing the number of break downs.
The same is true for calibration: having manufactured
medicinal products with equipment which has exceeded
its calibration interval can lead to a recall of all manufac-
tured batches from that time interval, based on the criti-
cality of the measuring device. Systems for Maintenance
and Calibration must therefore be in place and they
should be risk based, of course.

More practical is the fundamental requirement, that the
maintenance work does not alter the quality of the prod-
uct manufactured in the regarding plant. So, hygiene is
also an important aspect of maintenance work which has
to be addressed in training and in the instructions for the
maintenance work.

Another problem occurring quite frequently is the docu-
mentation of maintenance and most of all calibration.
Calibration certificates not meeting GMP requirements
are frequentinspection findings, especially when the
calibration has been sourced out to the contractor.
Maintenance work in the pharmaceutical industry is pre-
ventive, of course, and is based on the above mentioned
reasons. A new trend is predictive maintenance. Is it
possible to avoid the yearly shut down by measuring key
items to exactly find out the time when maintenance
work has to be done.

In this course we will combine the understanding of the

regulatory background and the design of a maintenance

system as well as the training of practical aspects occur-

ring in the daily maintenance work:

B What are GMP requirements with regard to mainte-

nance and calibration?

What can a maintenance system look like?

How do I develop and write a maintenance plan?

How should results be documented

How are time intervals for calibration and mainte-

nance fixed?

B What must be done when intervals have not been
kept?

B [sit possible to save money?

B Does predictive maintenance work?

This course addresses the responsible persons for organ-
ising and carrying out maintenance and calibration in the
plant as well as contractors doing the maintenance and
calibration work.

Moderator

Wolfgang Rudloff

Programme

Introduction and regulatory requirements

B GMP requirements for maintenance

B Requirements & advice from guidelines and standards

B Maintenance during the life cycle of manufacturing
equipment

B [ncreasing equipment availability

B Reproducibility of maintenance work

Risk-based approach to maintenance

B [nternal versus external maintenance

Are supplier’s instructions for maintenance sufficient?
Establishing maintenance items by risk analysis
Determination of adequate materials to be used
Evaluation of available GMP documentation to fix
intervals

- Deviations, CAPAs

- Log-books

- Maintenance documentation

Development of a maintenance system - maintenance

in the life cycle of equipment

B Evolution of Maintenance and current thinking in
industry

B Regulatory requirements for maintenance within the

pharmaceutical industry

Planning maintenance during the qualification phase

Set up of maintenance system

Determining spare part requirements

Maintenance and spare parts change management

Paper based vs. electronic solutions

Maintenance - equipment life cycle considerations

Measuring maintenance performance

Industry case study

Workshop: Development of a maintenance plan
Structure of a maintenance plan

Content of a maintenance plan

Determination of inspection criteria
Determination of acceptance criteria

Usage of graphics, illustrations, photos



Calibration in compliance with GMP requirements
GMP-compliant calibration is a main aspect of mainte-
nance within the pharmaceutical industry. Scope of this
presentation is an introduction to the extensive require-
ments for instrument calibration. Beside a structured cali-
bration system aspects of uncertainty and test equipment
for calibration are presented. An example of executed
calibration and its GMP compliant documentation cover
aspects of practical experience within this lecture.
B Structure of a GMP-compliant calibration system
B Traceability
B Requirements for test equipment
B Uncertainty and how to avoid errors
B Execution of calibration - an example
B Calibration certificates and documentation
Hygiene aspects in maintenance work
B Weak points in pharmaceutical manufacturing
equipment
B Typical weak points in maintenance work
B How to avoid and how to detect hygienic problems
B Sources of contamination:
- Workmen
- Tools and auxiliary devices

Predictive maintenance

Introduction to predictive maintenance techniques
Predictive vs. preventive maintenance

Setting up a predictive maintenance program
Predictive maintenance in a regulated environment
Potential pitfalls

Financial benefits

Industry case study

Potential savings in maintenance

B [ntegration of maintenance costs in investment
decisions

B Evaluation of down time, break down of production,
repair costs

B Total cost of ownership consideration

B [nternal versus external maintenance

Social Event

On1October you are
cordially invited to a
social event. This is an
excellent opportunity to
share your experiences &
with colleagues from
other companies in a
relaxed atmosphere.

Speakers

Hartwig Honerloh,

Ferring GmbH, Germany

Hartwig Honerloh serves in the business of
Ferring GmbH Kiel since 01.04.2003. He is
Associate Director of the group Technology
Service and Validation since June 2006.
Together with his team he is responsible
amongst others for the calibration and qualification of
process equipment and utilities at the Ferring GmbH site
in Kiel, Germany.

Padraig Liggan,

Amgen Technology Ltd, Ireland

Padraig Liggan is currently employed in a
senior engineering role with Biotechnology
company Amgen, currently he is involved
in setting up equipment reliability, mainte-
nance and process improvement programs
in order to support large scale production of parenteral
drug products. Padraig has a Masters degree (MEng) in
Advanced Engineering and a degree BSc(H) in Computer
Aided Manufacturing. He has also published a number
of papers, including ‘Maintenance and Facilities Out-
sourcing Excellence’; ‘Lean Maintenance - A risk Based
approach’; ‘Applying Predictive Maintenance Tech-
niques’.

Wolfgang Rudloff,

gmp-experts GmbH

Mechanical Engineer, legal expert in clean-
room technology and GMP management,
expert in industrial engineering, safety en-
gineer, worked in technical and process
lead positions within Warner Lamber-Go6-
decke in Freiburg. His qualification comprises lead audi-
tor, head of construction management, process engi-
neering, GMP consultancy. After the position as
managing director of LSMW / Switzerland he became in
2001 managing director, senior consultant and senior au-
ditor for PCS. Today, he is a freelance consultant and spe-
cialises in technical GMP management, GMP consulting,
auditing and training for the pharmaceutical and APl in-
dustry.

Heidelberg - Optimal Accessibility via Frankfurt
Lufthansa Shuttle Bus: Even if you do not fly, you can
take this bus. It leaves Frankfurt Airport approximately
once an hour. Contact: www.ics-logistik.de, phone +49
(0)621 - 651620. The TLS Airport Shuttle Service Frankfurt
can be booked directly at the Marriott Hotel: Germany’s
most experienced Airport Shuttle-Service TLS brings you
promptly and reliably from the airport to your hotel. You
will receive the details when you have registered for the
event.

Train: You can get on the train at the Airport Station. A
train leaves up to three times per hour and usually takes
less than an hour to get to Heidelberg.
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