PAT & Risk-Based Initiatives:

Implementation Issues
PDA New England - 8t Dec 2004

Cliff Campbell B.E., C.Eng.
CC&A Ltd., Cork, Ireland
cca@iol.ie



FDA Context

1) FDA 5-Part Strategic Plan

Protect & Advance America’s Health

A

e [Efficient Science-Based Risk Management]
Patient & Consumer Safety
Better Informed Customers
Counterterrorism
A Strong FDA

4) Guidance Manual for FDA Staff

Systems-Based Inspections

Quality Assurance
Facilities & Equipment
Materials
Production
Packaging & Labeling
Laboratory Control

2) cGMPs for 21st Century

A Risk-Based Approach

Part 11 ER/ES
Formal Dispute Resolution
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Aseptic Processing
Comparability Protocols
[Process Analytical Technology]

3) Process Analytical Technology

A Guidance for Innovative
Pharmaceutical Manufacturing
And Quality Assurance

Quality cannot be tested into products
It should be built-in, or should be by design
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FDA: Sept. 2004

Sterile Drug Products by Aseptic Processing
PAT - A Framework for Innovative Pharmaceutical Development,
Manufacturing and Quality Assurance

Industry Quality Systems Approach to cGMPs
Industry Computerized Systems Used in Clinical Trials

White Paper: Innovation and Continuous Improvement in
Pharmaceutical Manufacturing

Risk-Based Method for Prioritizing cGMP inspections of
Pharmaceutical Manufacturing Sites




FDA’s SRP Hierarchy (Sept. 04)

Top Level
Components

Categories of
Risk Factors

Risk Factors
(quantitative {
or qualitative
variables)

Dosage form; intrinsic Measuring; mixing; Poor cGMP compliance
chemical properties compression; filling history



Industry Response

Systems

Production

Packaging
& Labeling

Laboratory
Controls

T Knowledge >




Know Your Process

all critical sources of variability
identified and explained

variability managed by the process

product specifications based on understanding of how
formulation and process factors impact product performance

product quality attributes can be accurately and reliably predicted




Know Your Systems

Production

Specify

Quality
System
: Facilities
Materials & Equipment
| | | Packaging | | , Laboratory
& Labeling Controls
Risk Assess Commission Qualify
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Know the Re(s

‘ Materials System l

Scope Hotspots
This system includes measures and Release of materials for use or distribution that
activities to control finished do not conform to established specifications.
products, components, including Pattern of failure to conduct one specific
water or gases that are identity test for components.
Incorporated into the product, Pattern of failure to document investigation of
containers and closures. It discrepancies.
includes validation of Pattern of failure to establish/follow a control
computerized inventory control system for implementing changes in the

terials handli ations.

processes, drug storage, materiats handiing operati
distribution controls, and records. Lack of validation of water systems as required
See the CGMP regulation 21 CFR depending upon the intended use of the water.
211 Subparts B, E, H, and J. Lack of validation of computerized processes.
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Standards & Guidances

ICH

ICH Q8
Product Development

ICH Q9
Risk Management

ICH Q10
Quality Management

ASTM

E55
Pharma Application of PAT

E55.01
PAT System Management
E55.02
PAT System Implementation & Practice
E55.90
Executive
E55.91
Terminology




Initiate Risk

Management ProcessJ

ICH Q9
Model

Risk Assessment v

Risk Analysis

A 4

Risk Evaluation

Risk Control

Risk Mitigation
incl. elimination & avoidance
[Severity]

'

Risk Reduction
[Probability]

'

Risk Acceptance

A

A 4

A 4

Risk Communication

A 4

Output/Results of the
Risk Management Process

A

\ 4

Y,
L no additional risk g

Review
(e.g. Inspections/Audits,
Complaints)
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ICH Q9 Procedure

Risk Management
Tools

Process Mapping
PHA
HACCP
HAZOP
FTA, FMEA, FMECA
Risk Ranking & Filtering

Risk Management
Integration

Process Development
Quality Management
Facilities & Equipment
Materials
Production
Laboratory & Stability
Packaging & Labeling
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AT RISK:
Safety

ICH Q9 : Systems

Development

CPPs

Identity

Strength
Potency

Quality

®  Specs.
Methods
Tech Tran.

I

I

I

I

I

Facilities/

Equipment

Materials

Production

Packaging/
Labeling

Laboratory
Controls

|

I

|

|

I

l

l

l

l

l

Aud_ltl_ng Des_lgn Assessment Validation _ Stability
Training Hygiene Release . Containers
- o IP Sampling O0S
Deviations Qualification Reuse . Closures
) : Reporting Retest
Complaints Cleaning Storage Trendin Label Cont. Expiration
Change Ctrl. PMs Logistics g P

Risk Mitigation




HACCP

Seven Steps

RGNl

Prepare Process Map

Conduct hazard analysis (HA) & identify preventive measures
Determine critical control points (CCP)

Establish critical limits

Monitor each critical control point

Establish corrective action to be taken when deviation occurs
Establish verification procedures

Establish record-keeping system

Generic HACCP via Matrix
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Physical Risk

cGMP Impact Assessments

Components

&

Non Critical
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Functional Risk

IEC

Functional Safety: safety-related systems

|

I

Class-IV
Intolerable Undesirable Tolerable Negligible
Risk cannot be . T_olerable o.nly. Tolerable if the Tolerable if the
. if risk reduction is . .
justified . - cost of the risk cost of the risk
. impracticable or . )
except in reduction reduction
. the costs are grossly
extraordinary ] . would exceed the would exceed the
. disproportionate . .
circumstances . improvement improvement
to the improvement . .
i gained gained
gained




Process Risk

Probability

Risk Class

Risk Class

Risk Priority

Class f (probability, impact)

Is risk a function of surveillance?

Priority f (class, detection)
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Risk Integration




Risk Dividend

Physical
Risk

Functional
Risk

Process
Risk

IQ | 0Q | PQ | PV |PAT| QA |FDA
X X | X
XX7 X | X
X
.
X | X | X | X
X
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Regulatory Relief ?

Limits of Detection

pH 6-8 does not
affect our product
but we always
hit 6.9-7.1 and
the regulator
demanded 6.5-7.5

Scientific basis ?

Particle Size

Final Formulation

Spec. on API particle
size, when
size is irrelevant
to bioavailability
- because it is
processed in the
final product via
a wet granulation

Scientific basis ?

API must be
+/-10% of the
nominal value

at release

and +/-5%
at the end of

shelf-life

Scientific basis ?

“Also, the aspect of risk management carried out be the authorities has to be addressed.

At the moment, it is all give by industry and no relief on regulatory scrutiny from the authorities,
which was supposed to be the deal.”
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Risk ‘Conveyor’

Variable: Variable: Variable: Variable: Variable: Variable:
Units: Units: Units: Units: Units: Units:
Range: Range: Range: Range: Range: Range:
Accuracy: Accuracy: Accuracy: Accuracy: Accuracy: Accuracy:
CPP URS PAT DCS Trend Archive
® ® ® ® ® ®

A 4 A 4 A 4 A 4 A 4
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PAT: Vocabulary

LT: Laboratory Test
PAC: Process Analytical Chemistry

PCCP: Process Critical Control Point|
LT < Inputs PEP: Process End Point
CM: Chemometrics
IT: Information Technology
Process
PAC PCCP PEP
h 4
PAC J CM | PAC {«—Outputsi—| LT
IT

Open Loop v Closed Loop l

For PAT examples, see http://www.fda.gov/cder/OPS/cooley/
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PAT: Measurement

Laborator Production Diverted Inserted No Product
y Area Sample Probe Contact
) ) ) ) Non
Off-Line At-Line On-Line In-Line ) —}
Invasive

! ! o) (&)
N[_l

Real-time
release
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Current State

Wrap Up

Desired State

Quality by Inspection
Blind Compliance
Process Artistry
Do Not Touch
GMP

Quality by Design
Clinical Relevance
Process Understanding
Continuous Improvement
BMP
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Thank You !
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