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Agenda ERCTRINS

Process Control 6 Process Validation
Radiation Sterilization Methods

Impact of the updated standards

. See also presentation on Wednesday
Ensuring correct Process Validation

Interactive Examples / work groups
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PC vs PV SEARRISS

Process Control Process Validation
Define Processes Verify and Validate
Ensure QM Verify that all
Define Process - specifications are met
Parameters - all procedures obeyed

Sterilization Dose - all measurements

Sterilization equipment calibrated and correct

Product - non-conformities

Environmental factors happrﬁpriately treated

R When all your
Callprate verificatio)r/1$ are
Monitor and control successful

e validated process
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Radiation Sterilization AR

Electron beam
Surface sterilization (low energy)
Penetrating sterilization (high energy)
Lots of facilities

Gamma Irradiation
Lots of facilities

X-ray sterilization
Very few commercial facilities

e Mario Bernkopf‘s Pre-Conference Workshop
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MEISSNER
CONSULTING

Implications of new Standards

Note: see also presentation yesterday
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Standards Overview AR

EN552 superseded

ISO 11137:1995 superseded

ISO 11137:2006 “ Sterilization of Healthcare
Products — Radiation”

Part 1: Requirements for development, validation and
routine control of a sterilization process for medical
devices

Part 2: Establishing the sterilization dose

Part 3: Guidance on dosimetric aspects

Transition period until April 2009
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Issues of revision e

ISO 11137 and EN552 harmonization
. Scope, energy

. Transfer of sterilization dose

. Processing categories

- No parametric release, but flexible
dosimeter frequency

- Low bioburden: VD,,,,,
. Product families
. Dosimetry guidance
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ISO 11137-1 for E-Beam CERETIG

ISO 11137:1995(E)
No electron beam energy limit as in EN552

No requirement for any radiological safety
proof

ISO 11137-1:2006
Below 10 MeV: same as before
Above 10 MeV:
- One additional SOP on radiological safety
. Studies have been published in 2003
Note restrictions on pharmaceuticals
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ISO 11137-1:2006 ARSI

Sterilization dose transfer (different irradiators)

- Transfer for products containing liquid water only
between similar

. E-Beam 6 E-Beam

- X-Ray 6 X-Ray
Demonstrate that microbicidal effectiveness is not
altered

- Gamma 6 electron beam 6 X-Ray

- Non-similar equipment (product containing

water)

Dry product transfer is easier

. Sterilization dose set by gamma does not apply to
E-Beam or X-Ray
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Elements of QM system ERCTRINS

Requwed Elements of ISO 13485:2003
Documentation
Management Responsibilities
Product Realization
Measurement, analysis and improvement —
Control of nonconforming product
Superseded standards:
ISO 13485:1996, ISO 13488:1996, ISO 9001,
ISO 9002, EN46001, EN46002

ISO 11137:2006 does not mention FDA QSR
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ISO 13485:2003 ARSI

Documentation

. Write down what you do and do what you
have written

Review and approve for adequacy
. Control revisions and version
Update
Identify changes
Deal with external documents
Electronic records and signatures
Did | mention version and revision control?
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ISO 13485:2003 CERETIG

Record keeping

Keep records for the life time of medical
product

No less than two years

. Shared responsibility — wish of primary
manufacturer?

Paper or electronic (21 CFR part 11)
Digital signatures
. Change control of records

Copyright 2007 Meissner Consulting GmbH




ISO 13485:2003 ARSI

Top management responsibilities

Show commitment to quality and a QM
system

. Establish

. Ensure objectives are achieved
. Review

. Resources

Customer focus
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ISO 13485:2003 CERETIG

Authority and communication
Organizational chart

Responsibilities for management,
performance, verification — ensure
independence and authority

- (QM manager)
. Top management involvement

Make sure everybody understands and
complies

. Communication
. Review
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ISO 13485:2003 ARSI

Resources
Competence — awareness — training
Infrastructure
. Work environment influences product
safety

- Health, cleanliness, clothing
- Workers safety

. Temporary workers

- quarantine
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ISO 13485:2003 CERETIG

Product realization
Purchasing control and incoming inspection
Customer product verification
Change advisories
Processing categories
Process definition and validation
Identification and traceability of product
. Segregation
. Labeling and record keeping
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ISO 13485:2003 ARSI

Measurement, analysis, improvement

Calibration
Identification and traceability
Re-adjustment and re-qualification
Process monitoring and validation

- Dosimetry

. Parameters

- Assessment of variation
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ISO 13485:2003 CERETIG

Control of non-conforming product
. Assess validity of previous measurements
Origin of non-conformity
Corrective action:
- Eliminate origin of non-conformity
- Reduce risk of repetition
. Assess actions to establish conformity

. Data analysis incl. mathematical
modeling

- Re-irradiation
- Product rejection
Record keeping
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ISO 11137-1:2006 ARSI

Requirements for the sterilization center
Product non-conformity /
. What data is needed to allow product

acceptance?
- Statistical analysis
. 0OQ data
- Mathematical modeling
Prevention is better than repair!
... and easier! A
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ISO 11137-1:2006 CERETIG

Requirements for the sterilization center
Process and equipment characterization
. Specification, test procedures
IQ - equipment acceptance tests
. Performance before OQ
. Apply test procedures

. Record test results and compare to
specification
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ISO 11137-1:2006 ARSI

Requirements for the sterilization center

OQ — making sure things work together

. Verify dose distribution performance

. Test systems together

. Use all features of process control

system

Routine monitoring and
control

Re-qualification and
assessment of change
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ISO 11137-1:2006 CERETIG

Requirements for the sterilization center
PQ is responsibility of primary MDM, but
. Support for dose
distribution

. Sample irradiation
for

- Dose setting .~
- materials

A
12.3.2003TR:17
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ISO 11137-1:2006

Requirements for the sterilization center
Routine monitoring and control
- Calibration
. Dosimetry
- Parameter tracking
Re-qualification and assessment of change
- Maintenance and upgrade
- Repair
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Process Control
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Qualification

Installation Qualification (1Q)
Qualification of all systems independently
Operational Qualification (OQ)
Qualification of all systems working together
Limits of operation for all irradiation paths
Process interrupts
Partial loads
Processing category: mixing product
Fringe effects
Performance Qualification (PQ)
Dose mapping on product (processing category)

Copyright 2007 Meissner Consulting GmbH

Processing Categories

E-Beam Gamma
dimensions of the carton; . Same dose absorption
weight of the carton including characteristics;
product; . Density and loading pattern;
orientation of product within - the sterilization dose;
the carton; . the maximum acceptable dose.
the number of product items
per carton;

the sterilization dose;
the maximum acceptable dose.

More general:
product, packaging and the loading pattern of product in
irradiation containers result in an ability to process product at the
same process parameters without exceeding the specified dose
limits
group of different product that can be sterilized together
Copyright 2007 Meissner Consulting GmbH
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Sterilization Parameters

Dose is the primary release criteria

Sterilization dose (min dose due to
bioburden)

Maximum acceptable dose (material)

Controlling Dose means to control
Product Parameters - Product Parameters

Energy - Source configuaration
Beam current . Timer settings
Scan width . Dosimetry system

Product speed
Dosimetry system
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Controlling Parameters

Energy Scan width
Typ. fixed, measured . Magnet current
regularly, wedge or stack . Hall probes
method

Product speed
Typically conveyor speed
is measured
Tricky, due to radiation
environment
Movement inside
irradiation container

Document method of
energy constancy
effectiveness between
measurements

Beam current
Pulse repetition frequency
Peak pulse current

Direct output current
measurements

Environmental conditions
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Maintaining effectiveness

Controlled parameters

Calibration

Regular audit

Regular assessment for improvement

Maintenance and 1Q, OQ

Routine monitoring and control
Out-of-limits

Corrective actions

Copyright 2007 Meissner Consulting GmbH

Industrial dosimetry

Production
Radiation process parameters

Quality Assurance Dpt.
Performance Qualification Parameters
* Loading Pattern
» Validation Certificate

Dosimetry Lab.
Performance Qualification Dosimetry
Routine Dosimetry

Server
Dosimetry Data Base

Oracle, MySQL, Access Plant Data Base
Q Certification

CO u rtesy AE R |AL Copyright 2007 Meissner Consulting GmbH
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ASTM standards

ASTM and ISO/ASTM standards
related to radiation dosimetry are
recognized by many regulatory
agencies and are therefore an
important element in any
regulated irradiation process
world wide.

Government
Recognized
Standards

The standards help equipment
providers and irradiation centers
to agree on acceptance
procedures and criteria; they help
irradiation facilities to define and
control their processes; and they
provide guidelines for selection,
calibration and use of dosimetry
systems.

Standards keep
Processes
under Control
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ASTM standards

Requirements:
+1SO 11137:2006
+1SO 13485
+1SO 9001

+ FDA/ USDA E-Beam Gamma

]

Define appropriate
dosimetry system

Standard Practices:
+ ISO/ASTM 51649-05
* ISO/ASTM 51261-02

Define procedures

Copyright 2007 Meissner Consulting GmbH

16



Dosimetry System

ASTM standards as guidelines
Selection of dosimetry system
Calibration of dosimetry system
Routine use of dosimetry systems
Standard Operating Procedures
Environmental effects studies

Typical routine dosimetry systems
Radiochromic film (FWT, B3)
Alanine pellets or film
Calorimeter
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Dosimetry System
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ASTM standards

E-Beam Gamma

=
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ASTM standards

E-Beam Gamma
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ASTM standards

ASTM dosimetry Workshop

~red book*

Online collection

Active participation in ASTM committee
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Interactive Examples
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Select Dosimetry system

Select Dosimetry system for
. 10 MeV E-beam, irradiation from top

300 keV sterilization tunnel with beams from top and
bottom

3 MCi gamma pallet irradiators

Hints
. Define where you need dosimetry and how you want
to integrate the measurements into your process

Define dosimetry frequency and what parameters
will help you to control the dose rate between
parameter measurements

Maybe you need more than one system for a facility
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In-Situ Calibration

Define an In-Situ Dosimetry System
calibration procedure

10 MeV e-beam

300 keV e-beam

Gamma

Hints

Consider incremental dose application
Define transfer dosimeter

Copyright 2007 Meissner Consulting GmbH

20



Thank you!

Questions?
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Biography

Dr. Joern Meissner is the founder of Meissner Consulting in Munich,
Germany. The company has been founded in 2001 and is actively
engaged in consulting for radiation sterilization. Joern Meissner is an
active member of the ISO workgroup that re-published the ISO 11137
standards for radiation sterilization and a recognized expert in the field of
radiation dosimetry for regulated processes. Parallel to his position in
Meissner Consulting he act as the responsible person for regulatory
affairs of Herotron Technologies GmbH, an irradiation company north on
Leipzig. Joern held a previous position of Vice President for Facility and
Process Engineering at IBA, Belgium, where he industrialized X-ray
sterilization and new electron beam processes. He is a contributor to
numerous publications on sterilization and radiation issues.
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