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Outline

üPharmaceutical Manufacturing

ÒCurrent State: Quality issues and trends Snapshot

ÒDesired state

üProcess Analytical Technology (PAT)

ÒPAT Guidance Overview

ÒImplementation Strategy

üLink to Quality by Design (QbD)

ÒICH Q8/Q9/Q10 Link

üLink to Process Validation

üClosing Remarks
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Public Health - Shared Vision

üPatients/Consumers

ÒAccess to safe, efficacious, high quality, stable 
& cost effective pharmaceuticals

üManufacturers

ÒViable and secure supply chain

ÒRisk mitigated manufacturing operations

ÒSafe, efficacious and high quality products

üRegulators

ÒStand in for the consumer to ensure quality

ÉRisk-commensurate regulatory oversight
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Public Health Expectation:  
Every unit, Every batch, Every dayé

ά²Ŝ rely upon the manufacturing controlsand standards
to ensure that time and time again, lot after lot, year
after yearthe same clinical profile will be delivered 
because the product will be the samein its qualityΧ 

Wehave to think of the primary customers as people
consuming that medicine and we have to think of the 
statute and what we are guaranteeing in there, that the 
drug will continueto be safeand effectiveand perform
as described in the labelΦέ

- Janet Woodcock, M.D., CDER
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Pharmaceutical Manufacturing

Current State

üConventionally Pharmaceutical mfg is a batch process
operation with laboratory testing conducted on collected 
samples to evaluate quality

üQuality assuranceis ensured by end-product testing, i.e., 
quality by testing and inspection and not by design

üRegulatory uncertainty- ƻŦǘŜƴ ŎƛǘŜŘ ǊŜŀǎƻƴ ŦƻǊ ƛƴŘǳǎǘǊȅΩǎ 
hesitancy to introduce innovative systems

üSignificantopportunities exist for improving 
Ò pharmaceutical development, manufacturing, and quality assurance 

through innovation in 

Ò product and process development, process analysis, process 
control, and automation

Guidance for Industry: PAT ςA Framework for Innovative Pharmaceutical Development, Manufacturing, and Quality 

Assurance (September 2004)



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

overall equipment effectiveness, labor value -add time and direct/indirect labor ratio , 

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.

Measure Pharma Automotive Aerospace Computer

Consumer 

Packaged 

Goods

Overall equipment 

effectiveness 
10% to 60% 70% to 85% 50% to 70% 80% to 90% 70% to 90%

Annual productivity 

improvement 
1% to 3% 5% to 15% 5% to 10% 1% to 3% 5% to 15%

First -pass yield - zero defects 60% 90% to 99% 70% to 90% 90% to 99% 90% to 99%

Production lead times in days 120 to 180 1 to 7 7 to 120 5 to 10 3 to 7

Finished goods inventory in 

days 
60 to 90 3 to 30 3 to 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 1:1 10:1 10:1 10:1 10:1

- The Gold Sheet, January 2009

Current state of Pharmaceutical Manufacturing: A snapshoté
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Quality  Issues and Trend Snapshot

üDrug Quality Reporting System Databases

ÒMedWatch Reports

ÒField Alert Reports

ÒConsumer Complaints

üTrends in Product Quality Issues

ÒAcross 5 Year Range: 05/2006 ς05/2011

ÒAcross Dosage forms
ÉSolid oral (tablet capsules), parenteral, inhalation, transdermal

ÉMiscellaneous: Solutions, suspensions, emulsions, ointments, 
etc

ÒAcross Prescription Vs. Generic Drugs
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Quality Issues: Examples

üPotency questioned
üOversize tablet
üCapsule Fill varies
üVolume/Quantity 

questionable
üDosage units missing
üEmpty capsule units
üDiscoloration
üPrecipitation
ücloudy
üClumping 
üOdor/Taste abnormal
üChipped, cracked DF
üForeign particulates

üMicrobial contamination

üVisible growth

üContainer/closure defects

üSyringe malfunction or 
Damaged 

üDispense/Admin device 
malfunction

üAerosol non-function

üPump malfunction

üExcessive Spray

üAdhesion lacking

üPatient reaction

üDeath
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Quality Issues by Report Types

TOTAL TYPES OF REPORTS (5/06 - 5/11)
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Quality Issues by Year
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Quality Issues by Application Type

Quality Issues by  APPLICATION Type (5/06 - 5/11)
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DOSAGE Forms by Rx Vs. Generics

 (5 Yr Range: 5/06 - 5/11)
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Human Drug Recalls Through FY 2008 
Prescription vs. OTC
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Human Drug Recalls Through May 2009

By Hazard Class


