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Topics 

• Case Studies 
• Lifecycle Risks 

• QRM and Lifecycle Improvement 

• Quality Culture Hurdles 
o What delays or halts the progress of needed improvements? 

o Signals  

o Examples 

• Quality Systems 

• Summary 
o A strong quality system is underpinned by a strong risk management and 

knowledge management foundation 



CASE STUDIES  
OF  

LIFECYCLE RISKS 
[NOTE: WARNING LETTERS ARE 

PARAPHRASED] 
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Warning Letter 
• “Enteric safety coated tablet”: meant to dissolve slowly 

• FDA inspection found 13 deviations.  Investigator collected 
samples.   

– Product failed dissolution, content uniformity, and assay   

• WL issued citing major GMP issues, including: 
– Holding the active blend for extended periods of time (e.g., 3 

months) before compression.   

– Risks: Due to the prolonged storage, the blend was exposed to high 
risk of blend aggregation/segregation, moisture uptake, and loss of 
potency.  This also impacts tablet compression (flowability, non-
uniform tablet composition, weight variation, stability). 

 
4 



Warning Letter 
 
•Activities recorded in batch records that were never performed.  

•“Unofficial” visual inspection records with data that were different from 
the official batch records that were reviewed by quality unit.  “Unofficial” 
records often showed significantly more quality defects than official batch 
records.  

–For example: the unofficial record  for --- injection batch XXX,  completed by 
production personnel,  showed 200 units failed specifications. Production 
personnel later completed the “official” batch record, showing only 18 units 
were rejected.  During inspection, firm was unable to demonstrate that all units 
with quality defects were in fact rejected.  

•Also: 

–Firm falsified CGMP training effectiveness records.  The production head 
admitted he filled out responses to post-training comprehension assessment 
questions in advance, and entered the names of employees on the documents. 

–Critical manufacturing data was recorded on scratch paper, which conflicted in 
some cases with corresponding official batch records.   



Warning Letter 
 

• Laboratory records did not include complete batch data.  You performed  
trial sample injections  for stability samples (lot -- and ---) and included 
in a test folder.   Immediately after these trial injections were completed, 
“official” testing was done.  The trial injection raw data were then 
deleted from the test folder. 

• You retested analytical samples without reporting original results in 
laboratory records.   

• For example, lot #-- failed the content uniformity test.  Your firm 
proceeded to retest the sample on a different instrument without 
initiating an out-of-specification (OOS) investigation. These injections 
were not reported as part of the original data or included in a laboratory 
investigation report. Subsequently, the electronic raw data files were 
deleted.  



Warning Letter 
 

• According to laboratory analysts interviewed during the 
inspection, your common practice was to complete the analysis 
and record the sample preparation data only if the results were 
acceptable. If the results obtained were atypical, a fresh sample 
was to be prepared and analyzed. The original sample testing was 
not recorded.  

• Your firm lacked accurate raw laboratory data records for API 
batches shipped by your firm. The inspection revealed that batch 
samples were retested until acceptable results were obtained. In 
addition, your quality control (QC) laboratory failed to include 
complete data on QC testing sheets. Failing or otherwise atypical 
results were not included in the official laboratory control 
records, not reported, and not investigated. 

– e.g., GC, HPLC, and KF  data disregarded or discarded. 

 



Aseptic Process Design Flaw: 
Urgent Change Needed (traditional line) 

• Product: An anti-cancer drug indicated for patients with recurring 
metastatic carcinoma. 

• Microcontamination: Firm received multiple complaints from 
customers.  Contamination of their injectables initially appeared to be 
particles.  It was further observed to be “a large mass of free floating 
puffy particulate that looks as though fibers have been released and 
are also floating in the solution.”  Lab found the fungus Penicillium, sp.   
Source of contamination was apparently spores in the cleanroom, 
possibly further conveyed by personnel when performing aseptic 
addition of stoppers from stopper bag.  Class 1 Product recall.   

• Root Cause: Aseptic transfers by Operators.   Firm plan is to redesign 
the aseptic transfer of stoppers.  Also will enhance decontamination of 
the outer packaging of stopper bags, improve disinfection in other 
parts of the operation, and increase monitoring of critical equipment. 



Supply Chain: Raw Material Risks 
• What happens when variation in ingredient attributes exceeds 

development and production experience? 
 “An API manufacturer changed the site of manufacture... This change 

was not reported to the client. Although the process did not change, 
the move to a new manufacturing location caused a slight change in pH. 
Since there was no specification for pH, this change went undetected 
until the ingredient was used in the finished product, causing it to fail. 
Corrective actions were put in place to add pH as part of the 
specifications of the API process and to add the manufacturer's site 
address as part of the [contract] reporting requirements.” 

 

• Do you know when your vendor makes major changes? 

 9 PharmTech (Feb, 2007) “Risk Management in Pharmaceutical Outsourcing” 



Supply Chain: Change Management 
(Development to Commercialization) 

10 Xavier Good Supply Practices Concept Paper, 2015 



QRM and Lifecycle Improvement  
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PQRI: Process Robustness (2006) 

• “It is upon transfer to Manufacturing that assessment of 
the true process capability and robustness as well as 
any process improvement or remediation will begin.” 

 
– For example, regarding the impact of Raw Material Variability:  

“When the product is transitioned to Manufacturing, it will most 
likely encounter a much wider range of variation on the parameters 
than seen in development.  For example, attribute variability may 
increase due to a wider range in incoming raw material parameters 
that cannot feasibly be fully studied in R&D.”   

 

 

12 “Process Robustness-  A PQRI White Paper,” PharmEng, May 2006 



Changes from Development to Commercial 

“Monitoring during scale-up activities can 
provide a preliminary indication of process 
performance and the successful integration 
into manufacturing. Knowledge obtained 
during transfer and scale up activities can be 
useful in further developing the control 
strategy.”   

 

- ICH Q10 Pharmaceutical Quality Systems (PQS) 
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Product Life Cycle Curve: Ongoing QRM 
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•Introduction 

•Early 
Experience 

•Maturity 

•Renewal 

•Decline 

Launch based on 
Initial Knowledge 
(generally based 

on small 
development lots, 
followed by initial 
qualification lots) 

Begin to more 
accurately gauge 
type and scope of 

variation as 
commercial batches 

is produced. 
. 

More accurate 
measurements of 
process capability,  

better understanding 
of failure modes (if 

there is good 
knowledge 

management), and 
better risk mitigation. 

•Stage 3 of Validation (Continued Process verification) … 

Evaluate variation as process experience is gained, and more accurately measure process capability 

Provide objective data relating to process performance and product quality 

Provide assurance that the process remains in a state of control 

When there is strong 
Management Oversight 
of incoming materials 

and production 
operations (using 

effective QRM), a state 
of control will be 

maintained.  If not, 
manufacturing 

reliability will diminish, 
and drug quality will be 

jeopardized. 



Why is Risk Management a Lifecycle Responsibility? 
• Quality Culture philosophy should be “We are always 

learning and improving.”  (The opposite culture goes 
backwards quickly!) 

• Manufacturers should always aim to reduce Variability 
and Human Errors based on gained experience of 
operational failures modes  

• Because Performance Metrics (e.g., CpK, PpK, recurring 
deviations, shopfloor feedback) reveal process 
weaknesses 

• Because of Evolving Knowledge 

• Because processes and systems are rarely optimized at 
time of approval, and sometimes are not stable 

 
15 2011 ICH Q10 Conference /  NSF 2015 



Lifecycle QRM Question:  
How Robust is your process?    
 
• What assumptions were made about your process, and what has 

manufacturing (includes raw materials) experience revealed?   

• How sensitive is your process to: 
– Material variability?   

– Environmental factors?   

– Human-machine interactions?  

– Inherent Limitations in Mechanical (facility/equipment) Capability? 

• Variation may not be constant throughout an operation.  At what 
points is the process most vulnerable to variation? 

• Are you learning & applying knowledge gained from commercial 
experience? 
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Supply Chain: Managing Risks from  
External Suppliers 

17 Xavier Good Supply Practices Concept Paper, 2015 

Recognition that customer’s  
External Supply Management  
Program failed to be aware of  
an imminent change in quality  
from the supplier. (A necessity 
to be able to do effective QRM!)  



Old Paradigm.   
Manually intensive operation.        

21st Century Paradigm.  Manufacturing 
changes that remove direct human-

machine interaction. 

 vs.   

Quality Risk Management: Design Choices 



Quality Culture Hurdles 
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Importance of Lifecycle Quality Oversight 
Is it Compliant to be Reactive? 
Q:    Is it compliant to delay corrective action until a major manufacturing 
problem recurs, or a regulatory agency cites the problem? 

A:    The 1978 preamble discusses why the phrase “designed to prevent” 
is used throughout the regulations.  It explains that the regulatory intent is 
that operations will be designed and conducted in a manner that 
“precludes a deleterious effect” on product quality.   

Waiting for a regulatory citation or a defective product to act on a problem is not 
compliant.   

Internal quality systems should identify and address manufacturing quality 
issues proactively.  Effective systems detect signals of manufacturing variation and 
adverse drug quality impact on an early basis, and drive sustainable fixes.  

If an entity requires Regulatory Agency Intervention (or recurring quality 
defects) to affect change, it is very likely that their quality system maturity is low.  

 20 



Reported Mindsets that  
Led to “Non-compliance” 
• We aimed for the lowest manufacturing standards, nothing more, in order to meet 

production goals.  We produced drugs at a quality that we thought we could “get 
by” with… 

• Management wanted us to cut corners and play “Russian Roulette.”  They were 
willing to risk that a regulator would not find the major deficiency in an inspection.    

• Quality and Operations repeatedly told the responsible corporate executive that the 
process was not robust and could lead to supply shortfalls.  But executive did not 
want to upgrade old facilities and equipment.  

• Quality was considered a cost only.  For example, a “speakup” or “preventive 
culture” was thought to waste valuable time (although it ultimately brought us 
huge improvements).   

• Learning from failures and deviations was minimal.  We did not look for root causes 
or at similar problems on other lines.  The issues continued.   



 What halts or delays implementation  
of needed changes?  (Quality Culture)  

22 Factors in managing complex change (Knoster, Villa, Thousand, 2000) 



Quality Systems   

23 



24 

“After establishing and confirming the 
process, manufacturers must 
maintain the process in a state of 
control over the life of the process, 
even as materials, equipment, 
production environment, personnel, 
and manufacturing procedures 
change.” (FDA PV Guidance) 

 

State of Control: A condition in which 
the set of controls consistently 
provides assurance of continued 
process performance and product 
quality. (ICH Q10)  

Daily Quality Assurance  State of Control  



PV Lifecycle 

• In the final revised 2011 guidance, process 
validation is defined as… 

 

“The collection and evaluation of data, from the 
process design stage through commercial 
production, which establishes scientific 
evidence that a process is capable of 
consistently delivering quality product.” 

25 



PPPQMS – How good is your trending program?  

26 

Does it shed light on intra 
and inter-batch trends? 

Does it identify off-center processes? 



Risk Management: Does the firm connect the 
dots? 

Results of 
Audits & 
Inspections 



Managing Knowledge:  
Out-of-Specification Results 

OOS results may indicate a flaw in product or process design 

• Lack of robustness in product formulation 

• Inadequate raw material characterization or control 

• Substantial variation introduced by one or more unit 
operations of the manufacturing process 

• Or a combination of these factors  

 “In such cases, it is essential that redesign of the product or  
process be undertaken to ensure reproducible product 
quality.” 

FDA Guidance for Industry: Investigating Out-of-Specification (OOS) Test Results for Pharmaceutical Production  (Oct., 2006) 



Building knowledge… 
Effective monitoring & control systems (ICH Q10, II.D.2) 

• “To develop and use effective monitoring and control 
systems for process performance and product quality, 
thereby providing assurance of continued suitability and 
capability of processes.  

 

•  “A well-defined system for process performance and 
product quality monitoring should be applied to assure 
performance within a state of control and to identify 
improvement areas.” 

 

 



 
Corrective and Preventive Action (CAPA) 
System (ICH Q10, 3.2.2) 

 

“The pharmaceutical company should have a system 
for implementing corrective actions and preventive 
actions resulting from the investigation of 
complaints, product rejections, nonconformances, 
recalls, deviations, audits, regulatory inspections and 
findings, and trends from process performance and 
product quality monitoring. A structured approach 
to the investigation process should be used with the 
objective of determining the root cause. 

 



Change Management System (ICH Q10, 3.2.3) 
 

•  The change management system ensures continual 
improvement is undertaken in a timely and effective 
manner.  It should provide a high degree of assurance 
there are no unintended consequences of the change. 

• Innovation, continual improvement, the outputs of 
process performance and product quality monitoring, and 
CAPA drive change. To evaluate, approve, and implement 
these changes properly, a company should have an 
effective change management system.  

   



Quality performance management 
needs to be focused on the base 

Recalls 

Batch Rejections 

Critical deviations/ 
Complaints 

Deviations 

Non-Quality 
focused behaviors 

1 

100 

10,000 

100,000 

10 

Attack the base! 

32 2013 PDA/FDA Conference, Novartis 
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FDA: An Effective PQS Will Assure Quality 

• In 2012, the FDASIA legislation amended FD&C Act 501 (21 U.S.C. 
351) as follows: 

“For purposes of paragraph (a)(2)(B), the term ‘current good 
manufacturing practice’ includes the implementation of 
oversight and controls over the manufacture of drugs to ensure 
quality, including managing the risk of and establishing the 
safety of raw materials, materials used in the manufacturing of 
drugs, and finished drug products.”    

 

“Section 711: Enhancing the safety and quality of the drug supply” 
added management oversight of manufacturing to statutory 

GMP definition 

 
 



Moving from QC to QA (learning and 
adapting is a competitive advantage) 
A drug manufacturer is responsible for implementing 
dependable daily operations that assure consistent drug 
quality.  Management’s daily decisions on myriad issues 
involving equipment, materials, maintenance, staff 
qualifications, supervision, process control, and 
investigations will ultimately determine the quality of the 
drugs that are shipped from a given facility. 

[Woodcock, J and M. Wosinska, Clinical Pharmacology & Therapeutics, 
 “Economic and Technological Drivers of Generic Sterile Injectable Drug Shortage,” Jan 2013] 
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