Process Validation
for
Medical Devices

Dan O’Leary CBA, CQE, CRE, CSSBB, CIRM
Ombu Enterprises, LLC
603-209-0600
OmbuEnterprises@msn.com

(7))
(D)
12
-
Q.
| -
()
=
-
LL]
>
O
&
@)

Copyright © 2010 by Ombu Enterprises, LLC

Process Validation for Medical Devices




Instructor Introduction

e Dan O’Leary

— Dan has more than 30 years experience in quality, operations,
and program management in regulated industries including
aviation, defense, medical devices, and clinical labs. He has a
Masters Degree in Mathematics; is an ASQ certified
Biomedical Auditor, Quality Engineer, Reliability Engineer,
and Six Sigma Black Belt; and is certified by APICS in
Resource Management.

« Ombu Enterprises, LLC

— Ombu works with small manufacturing companies, offering
training and execution in Operational Excellence. Focusing on
the analytic skills and systems approach of operations
management, Ombu helps companies achieve efficient,
effective process and regulatory compliance.
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Participant Introduction

e Your Name
e YOur company
e Your job title

 Something about the process validation
ISsues you face in your company

 Something about what you want to know
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Our Class

e Our approach is casual

 \Write your name on a table tent

e Turn off your cell phones for the class
* Ask lots of questions

e Bring examples from your experience
 Participate

 Have fun!
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The Issue

When do we need to validate a
process?
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Process Validation

e The Problem

— The product (in-process or final) that results from a process
should be verified (inspection, test, etc.) to demonstrate it
meets specified requirements.

— For the requirements you can verify, put in a verification (test
or inspect) step.
— What should you do if there is a requirement that you cannot
verify?
« The Solution

— When the results of a process cannot be fully verified you
need to validate the process.

e A Definition

— Process validation means establishing by objective evidence
that a process consistently produces a result or product
meeting its predetermined specifications.
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Can you verify the requirements?
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Requirements

Verifiable by
subsequent
inspection or test

The
intersection
is empty

Not Verifiable by
subsequent
inspection or test
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Process Relationships

Processes that do
require validation

Processes that don’t
require validation

\ J
Y

All Processes
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Process Requirements

» All processes typically have:
— Process specifications | | These are predetermined
— Product specifications |  speciiications
— Work instructions
— Suitable equipment
— Monitoring and measuring (including equipment)
— Product verification

» Validated processes also have:
— Process parameter control
— Qualified operators
— Additional recordkeeping requirements
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Processes that should be validated

« GHTF Guidance
— Sterilization processes
— Clean room ambient conditions
— Aseptic filling processes
— Sterile packaging sealing processes
— Lyophilization process
— Heat treating processes
— Plating processes
— Plastic injection molding processes
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Processes that should be validated

« QSR Manual Chapter 4

— Routine end-product tests have insufficient
sensitivity to verify the desired safety and efficacy
of the finished devices

— Clinical or destructive testing would be required to
show that the manufacturing process has produced
the desired result or product

— Routine end-product tests do not reveal all |
variations in safety and efficacy that may occur in
the finished devices

— The process capabllity is unknown, or it is
suspected that the process is barely capable of
meeting the device specifications
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How to validate

« Determine the need to validate
 Determine what to validate

- 1Q, 0Q, PQ
* Write a validation protocol
e Conduct the protocol and collect the data
 Analyze the data

* Improve the process, as warranted, based on
the data and analysis

* Prepare a report
« Keep the documentation as a quality record
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The Requirements Framework

FDA's Quality System Regulation
ISO 9001: 2008
ISO 13485: 2003
OSHA Standards
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The FDA Approach

 The FDA reqgulates medical devices In
the US

— Devices made in the US
— Devices imported into the US
— Devices exported from the US
e Two areas are particularly important to
process validation
— Quality system regulation (QSR)
— Device reporting
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Quality System Regulation

e Contains the requirements for process
validation

n

I — The current version was issued in October
% 1996

U*Cj — FDA issues technical updates from time to
S time

O

=

O

— Found in 21 CFR Part 820
— Avalilable on the FDA website
— http://www.fda.gov/cdrh/index.htmi

Process Validation for Medical Devices 15



Device Reporting

A manufacturer must file a medical
device report (MDR) with the FDA If a
device malfunctions.

— Malfunction means the failure of a device to
meet its performance specifications or
otherwise perform as intended.

 In addition, a malfunction could lead to a
correction or removal, triggering an
additional report to the FDA.

Process Validation for Medical Devices 16
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Risk Management

* Process validation also integrates with
Risk Management.

— The QSR requires risk analysis as part of
design validation (820.30(g)).

— The consensus standard recognized by the
FDA is ISO 14971:2007.

— The transition period for the EU MDD ends
on March 31, 2010
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Quality System Regulation

e Our primary interest Is:
— 8820.3(2)(1) which defines process validation
— 8820.75 which specifies the requirements for
process validation.
 We will also look at:
— 8820.30(g) which requires design validation

— 8820.70(g) which specifies equipment requirements
(maintenance and inspection)

— 8820.70(i) which requires production software
validation
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21 CFR §820.75(a)

 Where the results of a process cannot be fully
verified by subsequent inspection and test, the
process shall be validated with a high degree
of assurance and approved according to
established procedures. The validation
activities and results, including the date and
signature of the individual(s) approving the
validation and where appropriate the major
equipment validated, shall be documented.
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FDA Guidance Documents

 The FDA has published guidance
documents

— Guideline on General Principles of Process
Validation May 1987

— Design Control Guidance for Medical
Device Manufacturers March 1997

— General Principles of Software Validation
January 2002
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Guideline on General Principles of Process
Validation

 The 1987 guidance predates the current QSR
and is no longer available on the CDRH web
site
— The FDA links now points to Medical Device Quality

Systems Manual: A Small Entity Compliance
Guide, Chapter 4 Process Validation

— FDA Is updating the 1987 guidance, but the update
excludes devices.

— We provide a version of the 1987 guidance with
Ombu updates and annotations
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Other FDA Documents

e Other important documents include:

— Medical Device Quality Systems Manual: A
Small Entity Compliance Guide, Chapter 4
Process Validation

— Medical Device Quality Systems Manual: A
Small Entity Compliance Guide, Chapter 7
Equipment and Calibration

— Guide to Inspections of Quality Systems
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FDA Documents

* |n your participant's package you have the
following documents:
— FDA Design Control Guidance — 1997

— FDA Process Validation Guidance — 1987 — Ombu
Annotation

— General Principles of Software Validation 2002
— Guide to Inspections of Quality Systems

— QSR Guide - Ch 4 — Process Validation

— QSR Guide —Ch 7 - Egp & Cal
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The Role of Acceptance Sampling
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« Validate when “results cannot be fully
verified by subsequent inspection and
test”

e Assume you can verify the results, and
decide to use an acceptance sampling
method, say Z1.4 or c=0.

Do you need to validate the process?

Process Validation for Medical Devices
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The Hammill Warning Letter
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On January 6, 2009, the FDA issued a Warning Letter
to the Hammill Manufacturing Company

“We have reviewed your response, which lists several
other manufacturing processes (for example, your
CNC processes and polishing) that you state do not
need validation because you perform in-process and
final inspection/tests. We have concluded that your
response is inadequate because you are not testing
every device to assure it meets specifications, and the
results are not fully verified. All of these processes
must be validated to ensure the specifications are
consistently met or you must test all devices.”

The full text of the letter is in your participant's
package

25



Which Approach Does Your Company Use?

 Approach #1 — We can fully verify every
result so we don’t validate

— We use written sampling plans based on a
valid statistical rationale (820.250(b)).

— Published standards are included in the
Recognized Consensus Standards

 Approach #2 — We can fully verify every
result so we don’t validate

— We perform 100% inspection
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|ISO Documents

e 1SO 9000 Family
— 1SO 9001:2008 Quality Management System
— 1SO 9004:2000 Performance Improvement

e Medical Device Family
— 1SO 13485:2003 Medical devices
— ISO/TR 14969:2004 Guidance on ISO 13485:2003
— 1SO 14971:2007 Medical device risk management
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ISO Requirements

e |ISO 9001 7.5.2 and I1SO 13485 7.5.2.1

— The organization shall validate any
orocesses for production and service
orovision where the resulting output cannot
e verified by subsequent monitoring or
measurement. This includes any processes
where deficiencies become apparent only
after the product is in use or the service has
been delivered.
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OSHA Standards

 OSHA standards apply to production
equipment, not necessarily medical devices

* You should account for these standards In
process validation:
— Machine Guarding
— Lock Out — Tag Out
* |n your participant's package you have:
— OSHA Standards Related to Process Validation
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Machine Guarding

« 29 CFR 81910.212 gives general requirements
for all machines

— Protect operators and employees from hazards
such as those created by point of operation, ingoing
nip points, rotating parts, flying chips, and sparks.

— Machines designed for a fixed location shall be
securely anchored to prevent walking or moving.
e Have adequate controls in place to prevent
Injury by a machine that is running.
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Lock Out — Tag Out

« 29 CFR 81910.147 gives requirements to
control unexpected start ups and the release
of energy.

— You need to know the source of all energy:
* into (electrical, air, etc.) or
» stored (springs, weights, etc.) in a machine

— You need to control both kinds of energy

e Have adequate controls in place to prevent
Injury by a machine that is shut down.
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OSHA Inspects, Cites, and Fines
Manufacturing Companies

Top 4 OSHA Standards Cited

Oct. 2008 through Sep. 2009
7 Standard Cited Inspected Penalty
I LOTO 2,742 1,501 | $3,368,282
S Hazard 2,304 1,283 $700,217
9 Communication
-
L Respiratory 2,032 847 $821,245
g Protection
S Machine 1,999 1,619 $3,264,848
O Guarding

Cited represents the number of times the specified standard was cited.
Inspected represents the number of inspections in which the specified standard was cited.

Penalty represents the total penalty amount currently assessed for the specified citations.
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Approaches to Process Validation
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Comparison of requirements

 FDA Requirement « |SO Requirement
— Where the results of a — The organization shall
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process cannot be fully
verified by subsequent
inspection and test, the
process shall be validated
with a high degree of
assurance and approved
according to established
procedures. The validation
activities and results,
including the date and
signature of the individual(s)
approving the validation and
where appropriate the major
equipment validated, shall be
documented.

Process Validation for Medical Devices

validate any processes for
production and service
provision where the resulting
output cannot be verified by
subseqguent monitoring or
measurement. This includes
any processes where
deficiencies become
apparent only after the
product is in use or the
service has been delivered.
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What Is subsequent verification?

e Your process has made your product.

e You need to ensure the product conforms to
requirements.

* You will perform a test or inspection
(verification) subsequent to production.

 If you cannot verify every requirement (results
fully verified), then you need process
validation.

 |f you don’t verify every item (results fully
verified), then you need process validation.
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Types of Validation

* Prospective

— Validation conducted prior to the distribution of
either a new product, or product made under a
revised manufacturing process, where the revisions
may affect the product's characteristics.

e Concurrent

— A subset of prospective validation conducted with
the intention of ultimately distributing product
manufactured during the validation study.

e Retrospective

— Validation of a process for a product already In
distribution based upon accumulated production,
testing and control data.
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Retrospective Validation

* Retrospective validation is very difficult.

 There Is an assumption, typically unmet,
of complete records

— Customer complaints not investigated

— Investigations without adequate corrective
action

— Scrap and rework not fully documented
— Inadeqguate process variability records
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Prospective Validation

 The FDA guidance documents define three
phases of prospective validation:
— Installation qualification
— Process performance qualification
— Product performance qualification

« Unfortunately, the definitions are not exactly

the same in all the documents, nor do they
exactly match the ISO 13485 paradigm.

e Fortunately, the concepts and expectations
align.

Process Validation for Medical Devices 38
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QSR Guide — Ch. 4 Structure

 |nstallation Qualification

— Process equipment consistently operates
within established limits and tolerances.

 Process Performance Qualification
— The process is effective and reproducible.

 Product Performance Qualification

— The finished product produced by a
specified process meets all release
requirements for functionality and safety.
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The GHTF Structure

 |nstallation qualification (1Q)
— Process equipment installation adheres to the
manufacturer’'s approved specification
e Operational gualification (OQ)

— Process control limits and action levels result in
product that meets all predetermined requirements

» Performance qualification (PQ)

— The process, under anticipated conditions,
consistently produces a product which meets all
predetermined requirements
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The Overarching Theme

Use the FDA & GHTF approaches
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Expand them to create a total program
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The Plan

 Divide the validation requirements into
Interlocking parts.
— 1Q — Installation Qualification
— OQ — Operational Qualification
— PQ — Performance Qualification
 For each part we have:
— A checklist of common requirements
— A written protocol to perform the validation
— Data collection forms
— A written report with data analysis and conclusions
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Checklist

* Develop checklists based on the
requirements

— Use them to help guide protocol
development

— The checklists are guides, which can be
expanded for each particular project
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Written Protocol

« Each validation activity needs a written
protocol

§ — Use the checklist to help ensure the

s protocol Is broad enough to uncover issues

g — Put the instructions into the protocol

“; — Put the data collection tables into the

2 orotocol

o — Include the data analysis methods into the
nrotocol

— Test the protocol using simulated data

Process Validation for Medical Devices 44



Data Collection

 Each validation needs a place to record
the results
— Think about how you will collect the data

— Leave plenty of room for a person to write In
the results (with pen)

— Layout the form with mistake proofing and
data analysis in mind
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Written Report

 The validation should produce a written
report.

— Our approach develops the report as part of
the process.

— We use the protocol as the basis.
— We can add the data and draw conclusions.

— The completed version becomes the quality
record.
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Our Example

Heat sealer for a vapor barrier bag
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Our Example

 \We have a new product that needs to
ship in a vapor barrier bag

— We purchase bags that are already sealed
on three sides.

— We include the product, a desiccant bag,
and an indicator card.

— We seal the bag on one side, using a newly
purchased heat sealer.
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Example

The Items We Will Use

Ombu Enterprises

II
AR | R
[T

mill Wl lE e

Indicator Card

Process Validation for Medical Devices

Heat Sealer

The automatic sealer features three
separate controls that control clamp
pressure, seal time, and seal
temperature - allowing for full
automatic operation. It also includes a
foot operated switch for semi-
automatic operation under operator
control. 49



An Example Of A Finished Package

Example

Ombu Enterprises

Multiple Desiccant bags in Individual tube bag

vacuum sealed foil sack. foil pack

The Package

The package contains the part, a desiccant bag, and
an indicator card. The package is then sealed on the
sealer.

Process Validation for Medical Devices
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Example

The Situation

 We purchased a new heat sealer to increase capacity,
Improve process flow, and reduce setup time.

 We will validate the new heat sealer to assure it
performs with the existing vapor barrier pouch
materials and the existing process procedure.

 The design requirements include a seal strength of 2
to 4 kg and a target of 3 kg. (3 kg = 1 kg)

e The most difficult pouches to seal are the smallest (PN
96-122) and the largest (PN 88-010).

 The target process capabllity is a C,, of >1.
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More on our example

e This example will follow the GHTF
Guidance document.

— They qualify a heat sealer for sterile
packaging, but we won'’t discuss sterility.
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The GHTF Objective

e See Annex B of the GHTF Guidance

— Supplier Co. has developed a new and improved
heat sealer, which should improve process flow and
reduce setup time.

— The heat sealer will be validated to assure it
performs with existing sterile barrier pouch
materials and existing process procedure SOP 20-
12-14.

— SOP 20-12-14 identifies a design requirement for a
seal strength of 2 to 4 kg and a target of 3 kg.

— The most difficult pouches to seal are the smallest
(PN 96-122) and the largest (PN 88-010).

— The target process capability is a C;, of >1.
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Installation Qualification
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Installation Qualification Definitions

« QSR Guide

— Establishing documented evidence that process
equipment and ancillary systems are capable of
consistently operating within established limits and
tolerances.

e GHTF Guidance

— Establishing by objective evidence that all key
aspects of the process equipment and ancillary
system installation adhere to the manufacturer’s
approved specification and that the
recommendations of the supplier of the equipment
are suitably considered.
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Installation Qualification Requirements

« 21 CFR 8820.70(g) Equipment

— Each manufacturer shall ensure that all equipment used in the manufacturing
process meets specified requirements and is appropriately designed,
constructed, placed, and installed to facilitate maintenance, adjustment,
cleaning, and use.

(1) Maintenance schedule. Each manufacturer shall establish and maintain
schedules for the adjustment, cleaning, and other maintenance of equipment
to ensure that manufacturing specifications are met. Maintenance activities,
including the date and individual(s) performing the maintenance activities,
shall be documented.

(2) Inspection. Each manufacturer shall conduct periodic inspections in
accordance with established procedures to ensure adherence to applicable
equipment maintenance schedules. The inspections, including the date and
individual(s) conducting the inspections, shall be documented.

(3) Adjustment. Each manufacturer shall ensure that any inherent limitations or
allowable tolerances are visibly posted on or near equipment requiring
periodic adjustments or are readily available to personnel performing these
adjustments.
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Installation Qualification Requirements

e |SO 9001: 2008 7.5.1 Control of production
and service provision

— The organization shall plan and carry out
production and service provision under controlled
conditions.

— Controlled conditions shall include, as applicable,
b) the availability of work instructions, as necessary,
Cc) the use of suitable equipment,

d) the availability and use of monitoring and
measuring equipment,

e) the implementation of monitoring and
measurement
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Installation Qualification Requirements

e |SO 13485: 2003 7.5.1.1 General requirements

— The organization shall plan and carry out production and
service provision under controlled conditions.

— Controlled conditions shall include, as applicable

b) the availability of documented procedures, documented
requirements, work instructions, and reference materials and
reference measurement procedures as necessary,

c) the use of suitable equipment,
d) the availability and use of monitoring and measuring devices,
e) the implementation of monitoring and measurement,

g) the implementation of defined operations for labeling and
packaging.
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What This Means

* The equipment must meet specified requirements,
e.g., suitable

 The equipment should be installed so it can be
operated and maintained.

* Equipment must have a maintenance schedule and
you have to follow it

e Limitations and tolerances are easily known to the
operator

 Work instructions, etc. are available as necessary

 If the equipment has a measuring function, include the
calibration schedule

 Don’t forget OSHA’s machine guarding and LOTO
standards
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Operational Qualification
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Operational Qualification Definitions

. QSR Guide

— Process performance qualification:
establishing documented evidence that the
process is effective and reproducible.

e GHTF Guidance

— Operational qualification (OQ):
establishing by objective evidence process
control limits and action levels which result
In product that meets all predetermined
requirements.
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Operational Qualification Requirements

 \We need to ensure that the process is
robust. To start this we need to transfer
the process parameters from the design

« 21 CFR 8820.30(h) Design transfer

— Each manufacturer shall establish and
maintain procedures to ensure that the
device design is correctly translated into
production specifications.
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What This Means

 We have defined the pro

equipment which passec

 We will use the process
control limits and action

Cess parameters

* We will implement them on the production

1Q
parameters to set
iImits. They help us

 We will “challenge” the p
“‘worst case” conditions.
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rocess by using
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Operating Points

Nominal Operating Point
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Challenge Test

* Operate the process at a challenge point

e \We look for worst case combinations of
INputs
— We want to see how the process responds

— Our goal is that the process variabllity
doesn’t increase (too much) at the worst
case points
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Challenge Test

e Used to determine If some feature or
function works

— Test backup power by shutting off the main
power source.

— Test a sensor by deliberately creating the

condition it is supposed to detect.

* Break the beam on a light curtain to test
machine guarding
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Performance Qualification
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Performance Qualification Definitions

« QSR Guide

— Product performance gqualification: establishing
documented evidence through appropriate testing
that the finished product produced by a specified
process(es) meets all release requirements for
functionality and safety.

e GHTF Guidance

— Performance qualification (PQ): establishing by
objective evidence that the process, under
anticipated conditions, consistently produces a
product which meets all predetermined
requirements.
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What This Means

 We determined the optimum process
parameters

* \We conducted challenge tests to
demonstrate robustness

* \We now run the process under normal
conditions over time
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Need to complete this

Summary & Conclusions
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Three Parts for Validation

o |Q — Installation Qualification

— Demonstrates that the key aspects of the process
equipment and ancillary system installation meet
the plan.

 OQ — Operational Qualification
— Demonstrates that process control limits and action
levels are set that result in product meeting
specification.
 PQ — Performance Qualification

— Demonstrates that the process, under anticipated
conditions, consistently produces a conforming
product.
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Methods

o Typically uses a protocol and a report

— The protocol is the plan to conduct the tests
and analyze the results.

— The report is the results obtained and the
conclusion drawn.
* The protocol and report become quality
records.

(7))
(D)
12
-
Q.
| -
()
=
-
LL]
>
O
&
@)

Process Validation for Medical Devices 72



Impact

 Employees who operate validated
processes need to be trained.

« Keep records of equipment, parameter
settings, operators, etc.

 Nonconforming material from validated
processes must be immediately
Investigated.

— The process may need to be re-validated.
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Conclusion

* Process validation is defined a discipline

 Established methods define the
approach

* Following these methods will help ensure
that processes operate effectively, I.e.,
do not produce nonconforming material.
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