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The Situation Today

Pharmaceutical companies have lagged
behind related industries in adopting
structured risk management in the quality
area.

LA,

Currently, A
= Medical Devices have ISO 14971 and 21 CFR § 820.30(9g).
» The Food Industry uses HACCP (Hazard Analysis and Critical Control Points)

|The Pharma Industry is using Quality Risk Management but... |

» The Implementation is patchy, and

= Often, it is not fully integrated with the rest of the Quality System
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Paradigm Shift for Pharma Industry

There are new Regulatory and Industry Paradigms

FDA: 215t Century GMP “Quality Systems Approach to
Pharmaceutical cGMP Regulations

“This guideline Is i ntended to hel
guality systems and ri sk managemen

IEEMEA: Revised EU Directives |

Example Annex 15 “A risk assessmen
determine the scope and extent of

ICH Q9 has been incorporated in Annex 22 (still a guideline)

|Mexico NOM 59 (English Translation) Section 14. Validation |

Drugs manufacturers must determine the validation activities needed to
demonstrate the control of the critical aspects of their particular
operations with a Risk Assessment Approach.
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Introduction

Integration of ICH* Guidelines into Quality Systems and Product Lifecycle:

"ICH Q8; Quiality by Design Knowledge development

*"|CH Q9;Quality Risk Management

Knowledge incorporation

=ICH Q10; Pharmaceutical Quality Syste |

Knowledge management

Product

* International Conference on Harmonization
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Definitions

Quality Risk Management is a systematic process for the
assessment, control, communication and review of risks to the
guality of the drug (medicinal) product across the product lifecycle.

Risk is the combination of the probability of occurrence of harm and
the severity of that harm

Harm is damage to health, including the damage that can occur from
the loss of product quality or product availability
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Quality Risk Management (QRM)

Let’s be clear about what QRM is NOT:

* QRM is NOT about making do with insufficient
time, money or people

* QRM is NOT about providing an excuse for not
to do the right things

Quality Risk Management does NOT provide
an excuse to be out of compliance with
applicable regulations
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Quality Risk Management (ICH Q9)
Figure 1: Process flow of quality risk management
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Inputs, e.g., Product requirements,
safety profile,Purity, Bioavailability,

Complaints, CAPA, Process capability,
etc.

ICH Q8, Q9, Q10
Integration

Drive new projects and
revisions to existing
(products, processes and
systems) using good design
(ICH Q8), QRM (ICH Q9)
and monitoring/feedback
(ICH Q10)

Feedback
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Activities /

. ; Outputs - Risk
Sending Site LIPS - TS

Communication

R&D reports with Critical Aspects,

CPP, CQA, Design Space, Site
Process Capability

Analysis, Gap Assessment

lajsuen
28] 01 sindul Jo

Technology
Transfer

%S1y /sindinQ

Input into the
Commercial

Transfer Plan, Validation Plan,

Risk Management
Documentation, e.g., Risk
Control Strategy, FMEA

Risk Review: PAT, Quality Systems, e.g.,CAPA

Validation, Complaints
Change Control, Metrics, Continuous
Improvement Projects
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Getting Started --Risk Management Process Flow

Management Support
Team training in Q8/Q9/Q10

Assess project impact and scope

{

Decide on QRM | s 11/ < comble Team || =====p>
Application

How QRM will benefit
the product (new vs.
legacy/processes
(suppliers,
manufacturing, etc.),
systems (CAPA,
change control) and
the output
expectations

The importance of
obtaining input from
the team cannot be

stressed enough.

3

Gather Input l >

4

Select Tools l

Cross functional
team can provide
appropriate input

Risk Identification
Risk Analysis
Risk Evaluation

Identify appropriate
tool(s) to
systematically
review information

Matrix Analysis

FMEA, FTA, SWOT,
HACCP
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Risk Management Process Flow

5

Determine Risk
Threshold

Conduct
Assessment

2

8

Perform Risk
Control Activities

Document RA
Output

Document the

Establish and
justify the
threshold of
acceptable risk

Perform risk
assessment using
the selected tool

Risk Control
Requirements:

Risk Reduction

Risk Evaluation

output of the risk

9

_>|

Identify and
Accept/Reject
Residual Risks

assessment

Identify the
Quality (Residual
Risks) that must
be reviewed with

management.

Accept or reject
risks
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Risk Management Process Flow

10

Document l —

Process Output

Monitor/ Feedback

Document QRM
Process output
including the
Control Strategy
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Risk Assessment Tools

High

Level of Detalil

Low

=High level refers to broadly- based,
general and principle driven approaches to
risk management.

=Risk questions focus on how risks within
different drug/product classes compare
with each other.

=Risk Analysis tools are essentially
customized for each application

=Principle driven

=Low level refers to detailed, specific and
discipline driven approaches to risk
management.

=Risk questions focus on identifying and
characterizing risks to drug quality for
specific drug products or within a specific
products classes.

Preliminary Hazard Analysis (PHA); Hazard Operability Analysis (HAZOP);
Cause and Effect Diagrams (Ishikawa/ Fish Bone); Probabilistic Risk
Analysis; Event Tree; Decision Tree

=Qualitative and Quantitative Tools

=Analysis Driven
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Which tools for which applications?

Early Stage Development

PHA
Risk Matrix
FTA

Tech and Process Transfers

FMEA
Fish Bone
HACCP

Site to Site Transfers/ Global
Evaluation Issues

FTA

FMEA
Fishbone
Matrix Diagram

Process Review &

Improvement
FMEA
PHA
5 Why' s
Fishbone
HACCP
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FTA (Fault Tree Analysis)

»Evaluate system (or sub-system) failures one at a time.

=Combine multiple causes of failure by identifying causal chains.

»Pictorial results (tree of fault modes).

»Evaluates how multiple factors affect a given issue. It is useful both for
risk assessment and in developing monitoring programs.
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Fish Bone Detalls [Cause and Effect Diagrams (Ishikawa/
Fish Bone]

=|dentify and organize the possible causes for an effect.

*Most importantly: allows easy association of multiple possible causes
with a single effect.

»Fish bone diagrams are often used as inputs or pre-requisite for some of
the other QRM tools.

Major categories of

More detailed /‘r/A causes
lﬂl l%’ﬂ A\
| |

e
I Problem/ Effect of
- interest
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Risk Ranking and Filtering Detalls

»Used to compare and rank risks.

»Breaks down a basic risk question into as many components as needed to capture factors
involved in the risk.

»Helpful when risks and consequences are diverse and difficult to compare using a single

tool.

=Useful when management needs to evaluate both quantitatively-assessed and

qualitatively-assessed risks within the same organizational framework.

Products to be Transferred
Commercial
Product Flh:gﬁisf:murin
Developme lssues 9 Analytical |Regulatory |Stability Validation Facilities
nt X ’
failures,
productivity
Prdt Product P.rl:.ldut.:‘l
List Name Criticality
Rating?
1 Product A Yes A H A b b
5 HeadacheBiGo Yes ¥ y ¥
ne
3 Product C Mo b
4 Product D Mo H b
5 Product E Mo A ks
5 Product F Yes i ks A
B Product G Yes i i *
7 Product H Mo " "

Product criticality could be sterile product, clinical utility, dietary supplement, etc (Can usg
guantitative or qualitative scale)
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FMEA

A Promise for Life

Potential PRI Detection
Function/Step : Effect of Sev |Class| Cause of Failure Occ | Prevention Control Det | SxO RPN
Failure Mode ; Control
Failure
Make Margaritas | Incorrect storage Unacceptable 4 reC|pe'does not spemfy 4 None taste test 5
: Unacceptable recipe does not specify
Make Margaritas |Incorrect storage 4 : . 4 None taste test 5
taste in-process hold time
AT o, vwarrm IH aariTro,
process adjustment
Make Margaritas | Incorrect mixing Unacceptable 4 | CPP t|me,_ mixer speed 1 based on alarms, taste test 3 4 12
taste incorrect training,
written procedures
Unacceptable training
Make Margaritas | Incorrect mixing tastlza 4 batch size too large 4 written procedures taste test 3 48
Unacceptable incorrect proportion of training
Make Margaritas | Incorrect mixing P 4 ectprop 1 written procedures taste test 3 4 12
taste ingredients
. . equipment not training
. Equipmentis n n I ) .
Make Margaritas quipment is not| Unacceptable 4 disassembled for 3 written procedures taste test 3 12 36
clean taste .
cleaning
Equipment is not| Unacceptable wrong quantity of soa training
Make Margaritas quip P 4 gq Y P 4 written procedures taste test 4 64
clean taste used
. . . training
Make Margaritas Equipment is not| Unacceptable 4 cleaning brush not the 3 written procedures taste test 4 12 48
clean taste correct size
. . training
. Equipmentis n n I . . .
Make Margaritas quipment is not| Unacceptable 4 | CPP | equipment not rinsed 4 written procedures taste test 4 64
clean taste
. . training
Make Margaritas Equipmentis not| Unacceptable 4 inadequate wash time 4 written procedures taste test 4 64
clean taste
Incorrect alcohol | unacceptable incorrect material training
Make Margaritas P 3 dispensed to the 1 written procedures color test 1 3 3
used color
process
Serve Short il Unacceptable 3 lack of. appropnate 1 ded|cateq pouring taste test 4 3 12
taste pouring device device
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Risk Assessment Tools Summary

= Do not let the tool drive the process — let the stage in the process
drive the tool selection

= There is no one perfect tool for a process stage

avall abl e

» Have a tool expert

= Maintain output through change control

= Tools
* provide a systematic approach to analyze an issue or system
take the emotion out of the equation
Allow documentation of the rationale
Offer mechanism for prioritizing the workload
Provide a foundation for the future
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Driving QRM into the Quality System

Expanded use of QRM within the
Quality System

QRM is not just for use with
product s .....

» Driving QRM efforts into:
=  Supplier prioritization
» Audit readiness preparations
= Analytical method review
» Management review of the Quality Systems
» Tech Transfer of a Computer System

Validation

= Validation

= Complaints

= CAPA

= Change Control
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Use of QRM in Processes -- Examples

Expand the use of QRM beyond product/process
transfers to systems and methods

Use QRM to identify the critical suppliers and critical
materials

Use QRM to identify analytical methods lacking
robustness, and prioritize remediation efforts

Use QRM to identify areas of focus during audit
preparation activities

Facilitate assessment of the health of the Quality
System through the use of QRM
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Use of QRM in Systems -- Example

Assess the robustness of the computer system related business
processes at the site to control material, equipment, supplies,
process and testing supporting product manufacture and
distribution

»Cross-functional team from sending and receiving sites analyzed
the processes/written procedures related to the computer systems

*"Impact to product as well as plant efficiencies were considered
»Process/procedure improvements were identified

»Remediation plans were developed; remediation activities are
underway
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Categorize Material Risk

A B
E T o I (12468) [Siﬁ'zqmm(ﬁaraz‘m |mﬁgﬁsams) ‘Packagmaitesia)
D: (Sl.:gl].mc acid, 55 12602 [Cs;j),zﬂ mm (63-3243) E z .
== S\f ric aci
=[] 5 |2 IProdug : latrix
C%- %% Su\furlc acid, 665 (12504) :g:g-g%%tgﬂ (TPM R)e‘ease festne
-a E;Og :mmgen,NFEaa1m;EnEu)») :gﬁ: ggm Egg ::gg;
O s rogen, MF (48142) (US:
-3 g ;?:;]dﬁs)ttﬂnfull;l; Furming
o Hvdrogen Fluoride Gas,
W At msrassm(Sp )
rmd rous (359733 (n \y)
95% (55245) (Spai |n)
- Raw Materials = Primary Pkg :Ap|; : 'Eﬁl&ﬂlﬁ‘;@j’gﬂfgﬁduﬂﬂ
= Starting Materials Materials -Final Crystallization 'm;::‘;\ltsrnhlal Risk
“Intermediates _Ez:ﬁ;tj‘ Labs -Economically-Motivated
Adulteration (EMA) Risk
Materials
Process/Technical Risk
el
Material Considerations:
Material Classification Finished Goods Considerations:
Emerging Market Origin Prevention Controls
Potential hazard type metal detection
Chemical —l_> moisture control Supplier Quality
Biological Detection controls Considerations:
. Physical vision system New _SUPIOIIer etal)
Incoming process controls microbial testing Quality Agreement
Incoming detection controls On site audit conducted = Risk
Non conformance rate - ISR
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Analytical Methods

Use QRM to identify analytical methods lacking robustness, and
prioritize remediation efforts.

Cross-functional team from the testing sites, supporting technical
resources used a risk assessment process to prioritize the
methods to be reviewed.

Chosen methods were assessed using PHA (Preliminary Hazard
Analysis) tool.

Process/procedure improvements were identified

Remediation plans were developed; remediation activities are
underway
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Validation

*Focus is on process robustness

»VValidation begins in development, continues through confirmation and
on-going monitoring (lifecycle approach) (ICH Q8, 9 10)

=*QbD provides thorough process knowledge/ understanding of key
Interactions

»Validation strategy and protocols based on impact to patient

=Qualification/commissioning based on critical to patient process
requirements

=*Integrate monitoring/measurement tools such as SPC, process
capability analysis, PAT (Proactive, not reactive)

Manage Change

*What is the impact of the change (high, medium or low)?
"What is the impact on the existing validation?
»Additional requirements?
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Validation

Time & $$%

— o
Focus on Critical
Quality Issues

1,125
Pages

2003 REVALIDATION
R9 PC903 COMPUTER
~1400 PAGES

Actual photo of risk based revalidation paperwork for a legacy control
system (on right) vs. previous revalic
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Product Transfer

CQA (Critical Quality Attributes) Descriptions

PHA (Prelimi H d Analysi
(Preliminary Hazard Analysis) COA COA COA COA COA COA
Lack of
Process Conformance Microbiologic Conformance
. . . Step Step/Flow . Correct of Chemical Correct Product 9'C | of RLA Result
Unit Operation/ Step Detail " Flow L Rationale . al
changed? Critical? Appearance Test to Content U Stability L to
Changed? K . Contaminatio .
Specifications n Specfications

no change to

warehouse to current practice
Incoming Material Receipt |Receive starting materials erform none no i es es
’ P ’ sl;mplin Abbott performed y y

9 sampling

material is critical

change in IQ X
may need to testin to manufacturing.
Supply Chain change ethanol different E’;{bs yes Ethanol vendor may yes
vendor different CoA
compendial
Testin test method none none es
9 changes May . . y
00 ' This PHA associated
estng o operating step to
testing flow
Testing ¢ i)lyrogend will change p . g p . es
SN TEIT | iferent end patient risk as it
vendor)
proposal 1o relates to the critical
remove :
| physical quality attributes of the
vials dimension none yes

check from the
incoming ﬁ p rocess
commodity

WFI source none none none no ¢, ,ge(é / N
Ll
cleaning materials none none none no change : /\ \/ \A

Commodity prep no equipment changes none none none no change \ /
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Benefits

Initial Benefits Realized
» $$3$%$$ in validation cost avoidances for transferred product
Cost avoidance where fewer CAPA events occurred

50% reduction in validation protocol writing and approval costs

Well defined Engineering studies that optimized available material
supplies

Better defined equipment qualification requirements

Enabled aggressive start-up timeline to be met; Saved 100% pof
controls validation costs thru risk based HVAC classificatio
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Benefits

Who benefits?

= the patient

= the company

= you and me

* requlatory agencies

How is it different from today?

= Systematic approach to focus and prioritize efforts based
on risk to the patient

* Integrated into and maintained throughout the lifecycle
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Thank You

mary.zorc@abbott.com
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