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Presenter Notes
Presentation Notes
“Thank you for joining today. We’re going to explore what happens when risk is underestimated or ignored in pharmaceutical manufacturing — specifically how that shows up during GMP inspections and the compliance consequences that follow. My goal is to give you practical insights you can take back to your teams to strengthen inspection readiness and quality culture.”



Agenda

* Lessons Learned

* Why risk matters

* Where inspections go wrong
* Real-world examples

* Compliance & business
impact

* Building a proactive quality
culture
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Presentation Notes
We’ll start with why risk awareness matters in our industry. Then we’ll walk through the most common GMP inspection pitfalls — the things inspectors consistently find across manufacturing sites. After that, we’ll look at real examples and the consequences of ignoring risk. Finally, we’ll shift into solutions: how to build a proactive quality culture and stay inspection‑ready every day.
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DEG-Contaminated Cough Syrup
(1937-2025)

High DEG Contamination Levels

Certain cough syrup batches contained up to 48% diethylene
glycol instead of glycerin, and causing acute kidney failure.

Child Fatalities and Symptoms

Hundreds of fatalities have occurred globally after consuming
tainted syrup, with symptoms progressing rapidly.

RISKS--Pharmaceutical Quality Failures

Lapses in excipient testing and supply chain oversight
allowed DEG contamination to enter cough syrup production.

DEG, being chemically similar to glycerin yet significantly
cheaper, is sometimes mistakenly or intentionally used as a
substitute solvent in drug manufacturing.

Improved Safety Measures & Enforcement

FDA requires stringent testing of glycerin for diethylene glycol
(DEG) and ethylene glycol (EG) contamination. Manufacturers
must test every container in all lots, not just rely on supplier
certificates of analysis (COA), ensuring limits of 0.1% or less
for these contaminants.
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Presentation Notes
---
Historically, the first well‑documented mass poisoning from diethylene glycol (DEG) in medicines began in 1937 with the Elixir Sulfanilamide disaster in the United States, which killed more than 100 people and led directly to the enactment of the FD&C Act.]Since then, DEG poisoning has recurred globally in multiple outbreaks (e.g., Haiti 1995–96, Bangladesh 1990s, Gambia/Uzbekistan/India 2022–2025.

Diethylene glycol (DEG) contamination in cough syrups has emerged as a recurring and severe public health hazard, particularly affecting children due to their heightened vulnerability to toxic exposures. Recent investigations into the Coldrif cough syrup tragedy revealed DEG levels reaching approximately 48% in certain batches—an alarmingly high concentration that is far beyond permissible limits and capable of causing rapid onset acute kidney failure. Further reports indicated that between 20 and 25 children, most under five years old, succumbed to kidney failure and related complications after ingesting the tainted medication. These incidents highlight critical lapses in pharmaceutical quality control, including inadequate excipient testing, flawed supply chain oversight, and insufficient enforcement of regulatory standards. DEG, being chemically similar to glycerin yet significantly cheaper, is sometimes mistakenly or intentionally used as a substitute solvent in drug manufacturing, thereby entering medicinal syrups undetected in poorly monitored production environments. The Coldrif case has therefore drawn urgent attention to the need for stringent quality assurance measures, transparent sourcing of raw materials, regular analytical verification, and swift recall mechanisms to prevent large-scale poisoning events. Enhanced inter-state coordination, robust regulatory inspections, and implementation of global safety practices are essential to ensure that similar tragedies do not recur and that liquid medications remain safe for pediatric and general use.




Unsupported Safety
Claims of Thalidomide
(1950-1960s)

Introduction and Marketing

Thalidomide was marketed in the late 1950s as a
safe sedative and morning-sickness remedy,
widely available without strict regulation.

RISKS--Lack of Safety Testing

No reproductive toxicity studies were conducted,
and drug effects on fetal development were not
examined before widespread use.

RISKS--Regulatory Failures

Weaker regulatory frameworks and inadequate
clinical trials allowed thalidomide to be
distributed globally without proper risk
assessment.

Impact and Reforms

Thalidomide’s tragic consequences led to major
reforms in drug development, safety evaluation,
and approval worldwide.
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Presentation Notes
Thalidomide was introduced in the late 1950s as a sedative and morning‑sickness treatment, widely marketed as a safe, non‑addictive alternative to barbiturates, particularly for pregnant women. The drug appeared in more than 46 countries and was available over the counter in several regions due to lax regulatory standards. During its early promotion, thalidomide was advertised as exceptionally safe, even being given to infants for colic in some markets. 
The thalidomide tragedy exposed multiple weaknesses across global drug regulatory systems, particularly the absence of required reproductive toxicity studies and insufficient government oversight prior to drug approval. At the time, many countries permitted pharmaceutical companies to release products based on incomplete or inadequate evidence of safety, and preclinical testing lacked standardized protocols for evaluating effects on fetal development. Marketing claims often went unchallenged, and drugs could enter markets with minimal documentation, reflecting a regulatory culture that placed trust in manufacturers rather than rigorous scientific validation. The incident highlighted disparities among nations—while the FDA’s cautious approach prevented approval in the United States, regulators elsewhere lacked mechanisms or authority to demand additional safety data. Furthermore, once adverse events emerged, fragmented reporting systems and limited pharmacovigilance infrastructure delayed recognition of the drug’s harmful effects. This regulatory environment allowed thalidomide to remain on the market for years despite early warning signs, fueling a humanitarian crisis that ultimately revealed the urgent necessity for stronger global standards, enhanced accountability, and comprehensive scientific evaluation prior to drug distribution.




Heparin
Contamination (2007)

e 2007-2008 crisis: Heparin
contaminated with oversulfated
chondroitin sulfate (OSCS), causing
severe reactions and deaths.

e Contamination linked to intentional
adulteration in global APl supply
chain.

* RISKS exposed: inadequate supplier
oversight, weak raw material
controls, and insufficient analytical
testing.

* Regulatory response: enhanced
testing, stricter supplier
qualification, and reinforced ICH Q7
expectations. FDA Guidance 2013.
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Presentation Notes
From late 2007 into early 2008, contaminated supplies of the anticoagulant heparin resulted in a string of serious illnesses and deaths. In total, over 700 people reported severe reactions, and 81 died in the U.S.  The contamination was identified as oversulfated chondroitin sulfate (OCSC), which was intentionally added to the drug for economic gain.
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Presentation Notes
The 2012 fungal meningitis disaster linked to the New England Compounding Center (NECC) represents one of the most serious public health failures associated with compounded sterile preparations in the United States. The outbreak was traced to contaminated preservative‑free methylprednisolone acetate (MPA) steroid intrathecal injections that were distributed across multiple states and administered to thousands of patients. According to CDC and FDA findings, these injections were tainted with fungi such as Exserohilum rostratum, leading to widespread infections, including fungal meningitis, spinal abscesses, and joint infections. The outbreak caused approximately 753–798 documented infections and 64 deaths across 23 states, reflecting the devastating scale of the contamination.  The contamination occurred due to NECC’s failure to maintain sterile manufacturing conditions; investigators found mold growth, improper air handling, and inadequate environmental monitoring within the facility. Despite being licensed only as a compounding pharmacy meant to produce patient‑specific prescriptions, NECC was functioning more like a large‑scale drug manufacturer, producing high‑volume batches without adhering to federal manufacturing standards. Investigations revealed that NECC had a history of regulatory violations, including previous contamination events and ignored warnings dating back nearly a decade. Moreover, oversight gaps between state pharmacy boards and the FDA allowed NECC to continue its unsafe practices without sufficient enforcement. 




Contamination with -
Burkholderia cepacia (2016)

Public Health Impact

The outbreak affected vulnerable patients (e.g.,
cystic fibrosis), causing severe infections (~60) and
triggering a multistate health response.

Contamination and Source Identification

Burkholderia cepacia contamination in docusate
sodium solution (OTC stool softener) was traced
to the facility purified water system.

Regulatory Actions and Recall

FDA and CDC investigations led to voluntary recall .
and suspension of affected liquid docusate sodium ¢
products.

Lessons and Compliance

The case highlights the need for strict GMP,
environmental monitoring, and microbial
contamination prevention in manufacturing.
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This slide provides a concise summary of docusate sodium contamination case, focusing on key regulatory actions, public health impacts, and lessons learned from the incident. The FDA confirmed that PharmaTech’s Diocto Liquid, an oral liquid docusate sodium product, was contaminated with Burkholderia cepacia, a pathogenic bacterium known to cause severe infections particularly in vulnerable patient populations. This contamination was identified after multiple adverse event reports and was eventually traced to the water system used at the manufacturing facility, which played a critical role in the spread of the bacterium across more than ten product lots. The incident led to a multistate outbreak affecting approximately 60 individuals, including high‑risk patients such as those with cystic fibrosis or weakened immune systems.  The company recalled all non‑expired lots of Diocto Liquid. 
The case highlights the critical importance of rigorous process controls, especially microbial quality management in water systems used for manufacturing aqueous drug products. From an industry perspective, this case reinforces the need for robust compliance with Good Manufacturing Practices (GMP), routine environmental monitoring, and contamination‑prevention strategies that safeguard product quality throughout the manufacturing lifecycle. Overall, the incident emphasizes how lapses in manufacturing processes can lead to widespread health hazards and trigger significant regulatory and reputational consequences for pharmaceutical companies. 




Contaminated OTC
Eye Drops Tragedy
(2023-2025)

* Multistate outbreak: antibiotic-resistant
P. aeruginosa from OTC preservative-
free, multi-dose eye drops caused 80+
infections, 4 deaths, 14 cases of vision
loss.

* FDA found non-sterile batches & genetic
matches between product isolates and
patient infections.

* RISKS: lack of appropriate microbial
testing, ophthalmic drugs in multi-use
bottles without an adequate
preservative, and lack of proper controls
concerning tamper-evident packaging.

* Draft FDA Guidance (2023) Quality
Considerations for Topical Ophthalmic
Drug Products
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Regulatory landscape is evolving...

Increased scrutiny on data integrity, sterile manufacturing,
and supply chain...

Whyrisk blindness is still common?
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Presentation Notes
The regulatory environment is evolving quickly. Agencies are increasing scrutiny on data integrity, sterile manufacturing, and supply chain robustness. At the same time, manufacturing processes are more complex, and expectations for transparency are higher. Despite all this, many inspection findings still trace back to basic risk blindness — issues that could have been prevented with stronger risk awareness.”
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Ignoring risk doesn’t always look like a major failure. Often it’s subtle: making decisions without assessing impact, relying on past success instead of current data, or sticking to old habits because ‘that’s how we’ve always done it.’ These behaviors create blind spots. Inspectors notice them quickly, and they often lead to deeper findings.


Weak Quality-Culture Indicators in
Pharmaceutical Manufacturing




Normalization
of Deviations

Indicators:

* Frequent minor deviations that
are routinely accepted as
“normal.”

* Trend of repeated deviations
with no meaningful corrective
action.

» Staff viewing deviations as
paperwork rather than safety
risks.

Recommendations:

* Implement proactive deviation
trending and routine cross-
functional reviews.

* Reinforce that every deviation is
a signal, not a nuisance.

* Train supervisors to model
timely deviation reporting
behavior.




Fear of Reporting Errors/
Blame-Oriented Environment

Indicators:

* Employees hide errors or avoid
documenting issues.

* “Who is at fault?” culture instead of
“What failed in the system?”

* Anonymous reporting channels
unused.
Recommendations:

* Adopt a Just Culture framework—
focus on systems, not individuals.

* Reward transparency and
emphasize learning from mistakes.

* Create confidential reporting
pathways and routinely
communicate outcomes.

15
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🎯 Core Purpose
A Just Culture framework aims to:
Encourage open reporting of deviations, near misses, and concerns
Reduce fear of punishment for honest mistakes
Strengthen root‑cause analysis by focusing on systems, not individuals
Promote learning and continuous improvement
Ensure accountability where behavior is knowingly unsafe


Poor GMP
Documentation
Practices/Data integrity

Indicators:

* Backdating, missing signatures,
incomplete batch records.

* Informal “rough notes” replacing
controlled documentation.

* Data inconsistencies between
logbooks, equipment records, and
batch documents.

Recommendations:

* Strengthen ALCOA+ training
(Attributable, Legible,
Contemporaneous, Original,
Accurate + Complete, Consistent,
Enduring, Available).

* |Introduce real-time documentation
controls and periodic data-integrity
audits.

* Use electronic batch records (EBR)
where appropriate.




Inadequate Change
Control Culture

Indicators:

* Process or material changes
implemented informally without
assessment.

* Change controls perceived as slow
bureaucratic obstacles.

* Recurring issues from unreviewed
process adjustments.

Recommendations:

* Train teams on risk-based change
control and why it protects product
quality. Categorize changes based on
criticality.

* Enforce governance: no change without
documented impact assessment.




Lack of Ownership of Quality
at the Floor Level

Indicators:

* Operators rely heavily on QA to
“catch problems later.”

* Little engagementin GMP
housekeeping or
contamination-control behaviors.

* QA seen as a policing function
instead of a partner.
Recommendations:

* Increase QA presence on the shop
floor (“QA on the Floor” model).

* Use daily huddles to drive quality
discussions and problem-solving.

* Make quality Key Performance
Indicators (KPI) dashboards visible
to all employees.




Inadequate Training &
Competency Verification

Indicators:

* “Check-the-box” training; lack of hands-on
competency assessment.

 Employees unaware of critical process parameters
or contamination risks.

* High variability in execution of the same procedures.

Recommendations:

* Implement structured OJT (on-the-job training) with
qualified trainers.

* Add periodic requalification for critical tasks
(aseptic, cleaning, compounding).

* Usevideo-based or scenario-based training to
reinforce decision-making.




Poor Cross-Functional
Communication

Indicators:

¢ Production, QA, QC, Supply Chain, and
Engineering operate in silos.

e Critical quality signals missed due to lack of
information sharing.

¢ [nvestigations stalled because departments
don’t collaborate.

Recommendations:

¢ Establish daily or weekly cross-functional
quality review meetings.

e Use digital platforms for investigation progress
tracking.

¢ Train teams in root-cause analysis (RCA) as a
shared discipline.




Weak Management Commitment to Quality

Indicators:

* Leadership emphasizes output,
schedule, or cost over
compliance.

* Quality metrics rarely discussed in
leadership meetings.

* Limited investmentin upgrading
aging facilities or
manufacturing/QC equipment.

Recommendations:

* Include quality KPlIs in leadership

performance evaluations.

* Allocate budget specifically for
quality improvements and
modernization.

* Conduct quarterly management
walkthroughs on the production
floor.

21



Lack of Quality
Metrics Transparency

Indicators:

* Metrics hidden within QA or presented
only to upper management.

* Employees unaware of deviation rates,
batch failures, or complaint trends.

* No shared KPIs for continuous
improvement.
Recommendations:

* Introduce plant-wide quality
dashboards and frontline KPI boards.

* Align metrics with site performance
goals (right-first-time, deviation rate,
audit observations).

* Use monthly town halls to share quality
performance and lessons learned.
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Ineffective Corrective and Preventive
Actions (CAPASs)

Indicators:

* Superficial root-cause investigations
(“operator error”).

* CAPAs repeatedly overdue or
ineffective at preventing recurrence.

e “Band-aid fixes” rather than
addressing system contributors.
Recommendations:

* Strengthen root-cause
methodologies (Fishbone, 5-Whys,
FMEA).

* Require effectiveness checks and
post-implementation reviews.

* Trend CAPAs to identify emerging
systemic vulnerabilities.

23
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These are common FDA deficiencies during an inspection.
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Normalization of Deviations in Sterile Manufacturing, Consequences of Ignoring Repeated Quality Signals, Lessons from Aseptic Culture Breakdown, Summary Table: Aseptic Failure Indicators


Normalization of
Deviations in Sterile
Manufacturing

Routine Deviations Overlooked

Repeated environmental monitoring excursions
were dismissed as minor, preventing meaningful
investigations.

Complacent Quality Culture

A culture of complacency treated deviations as
administrative tasks, undermining contamination
risk awareness.

Insufficient Root Cause Analysis

Investigations focused on operator error, ignoring
systemic issues like equipment and facility design
flaws.

Consequences and Lessons

Normalization led to product contamination,
regulatory warnings, and highlighted the need for
scientific risk mitigation.



Presenter Notes
Presentation Notes
This case study highlights a sterile pharmaceutical manufacturing site where environmental monitoring excursions had become routine yet were continually dismissed as minor issues. Over time, repeated deviations were documented but not meaningfully investigated, with root causes often attributed simply to “operator error.” Such superficial attribution prevented robust scientific inquiry into systemic factors such as facility design, equipment integrity, and inadequate aseptic practices. The organization’s quality culture fostered complacency: deviations were treated as administrative burdens rather than critical indicators of contamination risk. As issues persisted, product contamination events emerged, leading to batch rejections and ultimately regulatory scrutiny. During inspections, auditors identified insufficient corrective and preventive actions (CAPA), revealing that investigations lacked depth and rarely addressed root causes beyond personnel blame. This failure in maintaining a robust aseptic program exposed gaps in contamination control strategy, environmental monitoring sensitivity, and deviation management processes. The consequences were severe: loss of product, operational delays, resource-intensive remediation, and issuance of a regulatory warning letter. Ultimately, the site demonstrated that normalization of failures undermines sterility assurance and jeopardizes patient safety, emphasizing the importance of a mature quality culture that promotes scientific thinking, active risk mitigation, and accountability at all organizational levels.
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Uncontrolled Documentation Practices, Audit Trail Red Flags and Regulatory Impact, Lessons from Data Integrity Failures, Summary Table: Data Integrity Failure Indicators


Uncontrolled
Documentation
Practices

Shadow Documentation Risks

Unofficial worksheets led to transcription
errors, unrecorded adjustments, and data
omissions undermining accuracy.

Audit Trail Findings

Audit trails revealed overwritten entries,
missing metadata, and unauthorized
retrospective data modifications.

Cultural and Training Gaps

Emphasis on timelines over accuracy and
minimal data integrity training normalized
poor documentation practices.

Consequences on Quality

Poor documentation caused batch
delays, regulatory issues, and loss of trust
in lab or manufacturing data integrity.
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Presentation Notes
This case study focuses on a pharmaceutical quality control laboratory where analysts routinely recorded results on unofficial worksheets before entering them into controlled laboratory records/LIMS. Such “shadow” documentation practices created significant opportunities for transcription errors, unrecorded adjustments, and exclusion of out-of-specification data. Audit trail reviews later uncovered overwritten entries, missing metadata, and incomplete electronic records, revealing that results were retrospectively modified without proper justification. The underlying quality culture placed more emphasis on meeting testing timelines than ensuring accurate, original, and contemporaneous documentation. Supervisors did not enforce ALCOA+ principles, and data integrity training was minimal, leading to a normalization of poor documentation behaviors. The consequences included batch release delays, loss of product disposition confidence, regulatory inspection findings, and erosion of trust in the laboratory’s data integrity program. This case demonstrates how inadequate documentation behaviors undermine product quality decisions and highlights the critical need for controlled, transparent, and verifiable data handling processes in the pharmaceutical industry.


Audit Trail Inconsistencies

AUd |t Tra |l Unexplained entry deletions, repeated overwriting, and missing audit-trail
entries indicate critical system weaknesses.

Red Flags System Control Weaknesses

Insufficient system controls and poor user access management undermine
an d data integrity and review processes.

Regulatory Impact

Regu lato ry Regulators demand corrective actions including system revalidation, audit-trail
enhancements, and staff retraining.

I m pa Ct Data Governance Importance

Embedding strong governance and a culture valuing accuracy ensures data
integrity in everyday operations.
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During a regulatory inspection, auditors identified numerous inconsistencies in laboratory electronic systems, including unexplained entry deletions, repeated result overwriting, and missing audit-trail entries. These red flags suggested systemic weaknesses such as insufficient system controls, inadequate user access management, and ineffective review processes. The organization lacked a structured data-governance framework, and quality oversight did not routinely verify the integrity of electronic records. Investigators concluded that laboratory systems were vulnerable to intentional and unintentional data manipulation. As a result, regulators questioned the reliability of product release decisions and required immediate implementation of corrective actions, including revalidation of electronic systems, enhancement of audit-trail reviews, and comprehensive staff retraining. This case reinforces the importance of embedding data integrity into everyday operations through strong governance, consistent monitoring, and a culture that values accuracy and transparency.


Case Study: Training and Competency Gaps
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Inconsistent Execution Due to Poor Training, Impact of Competency Gaps on Product Quality, Lessons from Training Deficiencies


Inconsistent
Execution Due to
Poor Training

Inconsistent Cleaning Procedures

Operators performed cleaning inconsistently, causing recurring
contamination risks and production stoppages.

Ineffective Training Methods

Training relied mainly on reading procedures rather than
structured on-the-job training, leading to skill gaps.

Cultural and Competency Gaps

Lack of trainer qualifications, performance checks, and feedback
channels revealed deeper organizational issues.

Need for Competency-Based Training

Emphasizing competency-based programs and quality culture

supports continuous learning and process ownership. .


Presenter Notes
Presentation Notes
This case describes a manufacturing site where operators were performing cleaning procedures inconsistently, leading to recurring contamination risks. Training programs relied heavily on procedural reading assignments rather than structured on‑the‑job training (OJT). As a result, personnel lacked clarity on critical control steps, acceptable cleaning techniques, and cross‑contamination prevention. During visual inspections, residues were repeatedly detected, prompting production stoppages and investigation. The lack of standardized training and competency assessments highlighted deeper cultural issues, including insufficient trainer qualifications, absence of performance verification, and limited employee feedback channels. Ultimately, the organization faced costly downtime and the need for an extensive retraining initiative. This underscores the importance of rigorous competency-based training programs and the need for quality culture to promote ongoing learning and process ownership among operators.


Impact of Competency Gaps
on Product Quality

Effect on Product Quality

Competency gaps cause failures in
sensitive processes, leading to
contamination risks and production
delays.

Operator Awareness

Lack of understanding of process rationale
results in shortcuts and procedural errors
by operators.

Building a Quality Culture

Investing in training programs and ongoing
evaluation builds competency and
reduces compliance risks.
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Competency gaps can significantly affect product quality, particularly in processes sensitive to contamination, aseptic operations, blending, or cleaning validation. In this case, inconsistent execution caused repeated failures during line clearance and cleaning verification, delaying batch production and disrupting supply chain continuity. Investigations revealed that operators were not fully aware of the rationale behind certain steps, leading to procedural shortcuts. A mature quality culture ensures that employees understand not only the “how” but also the “why” of their roles. Establishing a culture of competency requires investment in structured training programs, monitoring of training effectiveness, and ongoing evaluation to ensure skills remain current. Addressing these gaps proactively strengthens operational reliability and reduces compliance risk.


Improvement
Strategies
Across Case

Studies

Promoting Just Culture
Encouraging open issue reporting without fear

fosters transparency and builds a Just Culture within

organizations.

Robust Training Programs

Comprehensive training and competency
verification ensure personnel can reliably perform
GMP activities.

Strengthening Data Integrity

Reinforcing ALCOA+ documentation and using
electronic systems enhances data reliability and
decision confidence.

Leadership in Quality

Effective leadership defines quality expectations,
allocates resources, and emphasizes metrics
organization-wide.

Cross-Functional Communication

Structured CAPA programs and scientific problem-
solving foster sustainable improvements through
collaboration.
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Across the presented case studies—aseptic failures, data integrity issues, and competency gaps—several common themes emerge regarding cultural and operational improvement. First, organizations must cultivate transparency and promote a Just Culture framework to encourage open reporting of issues without fear of blame. Second, implementation of robust training programs, combined with competency verification and continuous learning, ensures that personnel possess the skills necessary to execute GMP activities reliably. Third, reinforcing ALCOA+ documentation practices and leveraging modern electronic systems strengthens data integrity and decision-making confidence. Fourth, leadership plays an essential role in defining quality expectations, allocating resources, and emphasizing quality metrics at all organizational levels. Finally, establishing cross-functional communication, scientific problem-solving, and structured CAPA programs supports sustainable improvements. These strategies collectively drive a strong quality culture that enhances compliance, operational performance, and patient safety.


Impact of Ignoring RISKS




Poor
Product
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Most importantly, when risk is ignored, product quality and safety is impacted potentially harming patients.
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“When risk is ignored, the regulatory consequences can be severe: 483s, Warning Letters, Import Alerts, and delayed approvals. These outcomes increase inspection frequency and can trigger global regulatory actions. The cost of remediation is always higher than the cost of prevention.”



Operational
Impact

e Batch failures
* Production downtime

e Supply chain
disruption/drug
shortages

e Cost of remediation



Presenter Notes
Presentation Notes
“Operationally, ignoring risk leads to batch failures, production downtime, and supply chain disruption. These issues strain resources and divert attention from innovation and improvement. The cost of poor quality rises quickly when processes are not under control.”
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“To wrap up: most GMP failures stem from ignored risks. Proactive risk management reduces compliance exposure and strengthens operations. A strong quality culture is the best defense against inspection pitfalls. And inspection readiness must be part of everyday operations.”
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