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U Pharmaceutical Manufacturing
O Current State: Quality issues and trends Snapshot
O Desired state
U Process Analytical Technology (PAT)
O PAT Guidance Overview
O Implementation Strategy
U Link to Quality by Design (QbD)
O ICH Q8/Q9/Q10 Link
U Link to Process Validation
U Closing Remarks
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Public Health - Sharead Vision

U Patients/Consumers
O Access to safe, efficacious, high quality, stable
& cost effective pharmaceuticals
U Manufacturers
O Viable and secure supply chain
O Risk mitigated manufacturing operations
O Safe, efficacious and high quality products

U Regulators

O Stand in for the consumer to ensure quality
E Riskcommensurate regulatory oversight
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Every uwit, Every batch,EEvay day..D a t «

& 2 &ly upon themanufacturing controlsand standards
to ensure thatime and time againlot after lot, year
after yearthe same clinical profile will be delivered
because theroduct will be the same itsqualityX

We have to think of the primary customers psople
consuming that medicine and we have to think of the
statute and what we are guaranteeing in there, that the
drugwill continueto besafeandeffectiveandperform
as described in the labkle

- Janet Woodcock, M.) CDER
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aLtical Manuracturinge

Curcsntitt

U Conventionally Pharmaceutical mfg ibatch process

operation with laboratory testing conducted on collected

samples to evaluate quality

Quality assurancés ensured by engroduct testing, I.e.,

guality by testing and inspection and not by design

Regulatory uncertainty2 F0 Sy OAGSR NBI a

hesitancy to introduce innovative systems

U Significanbpportunities exist for improving

O pharmaceutical development, manufacturing, and quality assurance

throughinnovationin

O product and process development, process analysis, process

control, and automation

Guidance for Industry: PATA Framework for Innovative Pharmaceutical Development, Manufacturing, and Q
Assurance (September 2004)

Jality




Current state of Pharmaceutical Manufacturing: A

snapsho

Operations in Pharmaceuticals Compare Poorly to Other Industries
similar industries in key measures of operations performance, most notably in

The pharmaceutical industry
overall

McKinsey's Ted Fuhr told the recent CDER on CMC conference in Bethesda, Md. Many of the shortcomings reflect

poor quality practices and represent cost savings opportunities for the quality by design paradigm. Estimates

are from McKinsey Operations Practice.

Consumer
Measure Pharma Automotive Aerospace Computer Packaged
Goods
Overall equipment 10% to 60% 70% to 85% 50% to 70% 80% to 90% 70% to 90%
effectiveness
Annual productivity 1% to 3% 5% to 15% 5% to 10% 1% to 3% 5% to 15%
improvement
First -passyield - zero defects 60% 90% to 99% 70% to 90% 90% to 99% 90% to 99%
Production lead times in days 120 to 180 1to7 710120 5t0 10 3to7
gg‘;hed HEE T 1 60 to 90 3t0 30 3t0 30 5 to 50 10 to 40
Labor value -add time 20% 60% to 70% 60% to 70% 60% to 70% 60% to 90%
Direct/indirect labor ratio 11 10:1 10:1 10:1 10:1

- The Gold Sheet, January 2009
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U Drug Quality Reporting System Databases
O MedWatch Reports
O Field Alert Reports
O Consumer Complaints

U Trends in Product Quality Issues
O Across 5 Year Range: 05/20065/2011

O Across Dosage forms
E Solid oral (tablet capsules), parenteral, inhalation, transdermal
E Miscellaneous: Solutions, suspensions, emulsions, ointments,
etc

O Across Prescription Vs. Generic Drugs

U.S. Food and Drug Administration
Protecting and Promoting Public Health

FDA ;.
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Quality Issues: Examples

Potency guestioned
Oversize tablet
Capsule Fill varies

Volume/Quantity
guestionable

Dosage units missing
Empty capsule units
Discoloration
Precipitation

cloudy

Clumping
Odor/Taste abnormal
Chipped, cracked DF
Foreign particulates

cC. C. C. C:

c:
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Microbial contamination
Visible growth
Container/closure defects

Syringe malfunction or
Damaged

Dispense/Admin device
malfunction

Aerosol noAfunction
Pump malfunction
Excessive Spray
Adhesion lacking
Patient reaction
Death
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TOTAL TYPES OF REPORTS (5/06

oM
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ocC
s . OB
g3 mD
3;5 BU
52 afe
52 M
3z 88%
4% 5yrs

Grand Total: 31489

EDA
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Grand Total: 31489

# REPORT

Quiality Issues (5/06 - 5/11

Year

2006
2007 2008

CALENDAR YE

2009

2010

2011




Dosage Forms
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Qty Issues By Dosage Forms (Yr Range: 5/06 - &
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Quality Issues by Application Type

Quality Issues by APPLICATION Type (5/06 - £
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Quality Issues: # REPOR
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Quality Issues by Dosage Forms and
Application Type
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Prescription vs. OTC

Drug Recalls

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Fiscal Year
W Prescription @ Overthe counter

14
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