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4 GMP CASE STUDIES INCLUDING  
FDA FINDINGS AND CONCERNS

At the International GMP Conference held virtually in March 

2022 and co-sponsored by the University of Georgia at Athens 

and FDA, FDA Office of Regulatory Affairs National Drug Expert 

Captain Ileana Barreto-Pettit presented in-depth case studies 

from recent drug GMP inspections that illustrate agency findings 

and concerns.

Barreto-Pettit has been with FDA for 23 years. She has been a 

drug investigator since 1999 and a Drug National Expert Inves-

tigator since 2017 and is a Captain in the U.S. Public Health 

Service Commissioned Corps.

The GMP inspection case studies Barreto-Pettit provided in-

clude an in-depth analysis of the findings, lessons learned, and 

how companies can avoid similar shortcomings. Areas exam-

ined in the case studies are:

 – Inadequate change management systems

 – Cross-contamination in solid oral dosage facilities

 – Inadequacies and potential contamination hazards in aseptic 

manufacturing

 – Perforated tables and work surfaces in cleanrooms

PART I: CHANGE MANAGEMENT 
FAILURES DOCUMENTED IN FDA 
WARNING LETTERS

Part I of this four-part series covers Barreto-Pettit’s discussion 
and analysis of change management system inadequacies 
found during manufacturing inspections. 

Why were change management failures involving starting mate-

rial cited in an FDA Warning Letter? Relying on information from 

laboratory-scale batches instead of full-scale validation batches 

plus failure to test validation batches of API for specific impuri-

ties drew the attention of FDA investigators.

POTENTIAL IMPACT OF CHANGES TO PRODUCT 
QUALITY

Barreto-Pettit’s first case study concerned inspection observa-

tions at an API manufacturer cited for failure to evaluate the 

potential effects that changes may have on the quality of their 

intermediates and API.

The firm was a manufacturer of a Sartan API that received five 

lots of its starting material from two different suppliers. Four of the 

five lots failed one of the specifications and were rejected. The 

firm then decided to conduct an R&D small-scale experiment to 

see if it could increase the specification of the starting material in 

order to accept the lots with a higher specification result.

The firm noted during the study that the increased specification 

for the starting material had the potential to form new impurities 

in the API, as the experimental batches showed the presence of 

new impurities at various stages of API manufacturing.

To address the issue, the manufacturer reportedly added a new 

purification step to remove the new impurities. It also widened 

the specifications of the study material and accepted the previ-
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ously rejected batches to be used in the manufacturing of pro-

cess validation batches with the new purification step.

The company, however, relied on information from laborato-

ry-scale batches instead of full-scale validation batches. In addi-

tion, personnel also failed to test the validation batches of the API 

for the specific new impurities and relied on the existing related 

substances analytical method to detect new impurities without 

first determining if that method would detect them at low levels.

483 RESPONSE

In the firm’s response to the FDA 483, it included results of 

experimental spike and purge studies to demonstrate how the 

impurities were removed as part of the manufacturing process. 

However, this study was conducted after the company was cited 

for inadequate change control for approving a change in specifi-

cations for the starting material and the addition of the new pro-

cess purification step without adequately assessing the impact 

on the quality of the APIs.

In the response to the firm’s 483 response, FDA asked it to pro-

vide a comprehensive, independent assessment of its change 

management system, including procedures to ensure changes 

are justified, reviewed, and approved by the quality unit before 

the implementation of the change and that their effectiveness is 

documented.

[Editor’s Note: For more information on how to respond to a 483, 

read the article, “The FDA Inspection is Over, What Happens 

Next?”.]

CHANGE CONTROL FINDINGS DURING 
INSPECTIONS

In addition to relaying agency findings from a specific inspection 

involving an API firm, Barreto-Pettit shared issues with change 

management systems that she has seen when conducting in-

spections of pharma manufacturing companies.

“I find very often that change control procedures are not ad-
equate, or if they are adequate, they are not followed,” she 

said. “Some of the procedures lack details on how to propose a 

change, how to approve it, or how to review it. Much of the doc-

umentation that I see for change control lacks adequate justifi-

cation—showing the benefits as well as the risk that may come 

if a certain change is implemented.”

She has also observed that the impact of a change is not al-

ways assessed prior to implementation, including impact to the 

product. “Sometimes I see that the impact is determined after 

the change has been implemented.”

Documentation for a change control often lacks the various 

activities or the actions that need to be performed in conjunction 

with the change, for example, revalidation of a process or if there 

was a change to the process, the equipment, or the qualification 

of the equipment if modifications were made, the FDA investiga-

tor noted. The SOPs that apply to the operation are sometimes 

not evaluated or not revised in light of the change.

No changes should be implemented before the employees are 

aware of the change and the SOP revisions and trained on 

them, she stressed. “That needs to be done before the change 

is implemented, and it needs to incorporate some effectiveness 

checks to determine if the changed method and the specified 

criteria are working the way they were intended to.

Also sometimes missed as part of a change proposal is an eval-

uation of how changes impact the drug application. Are there 

any regulatory notifications, whether you need a preapproval or 

whether it is an annual reportable change? That should be spec-

ified within the documentation of the change control.

Sometimes, Barreto-Pettit said, she sees changes that are im-
plemented without change control. “I find this more often than 

I should. We should never find this. But it is not uncommon to 

find changes that were performed by manufacturing or main-

tenance personnel for which QA was not aware and did not go 

through change control.”

I find very often that change control procedures are not ade-

quate, or if they are adequate, they are not followed

Sometimes unapproved changes are found through interviews 

of the operations or maintenance or calibration personnel. 

Sometimes the electronic data from the manufacturing equip-

ment shows the changes that did not go through change control. 

“These are things you need to make sure are not happening in 

your facilities.”

The company, however, relied on 
information from laboratory-scale batches 
instead of full-scale validation batches

https://hubs.la/Q01cp_0G0
https://hubs.la/Q01cp_0G0
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Regarding renovation and construction in facilities while there 

are manufacturing operations going on, the FDA investigator has 

found “more than one example of facilities that are being reno-

vated and construction activities started without having a change 

control approved to make sure that these areas are properly seg-

regated and there is no impact or cross-contamination of the 

products that are being manufactured simultaneously.”

Sometimes she has seen changes to equipment or process 

modifications that have not been through a change control pro-

cess, as well as facilities where the change control procedures 

are limited to document revisions and no other changes are doc-

umented. They may include changes to specifications or maybe 

laboratory methods, but if there is a change to the process or the 

facility, they do not include those changes in their procedures, 

Barreto-Pettit shared.

She has also seen companies that have very inefficient or inad-

equate change control procedures where the procedures are 

primarily a documentation process. “It is a requirement that you 

need to have this. So, therefore, many times they fill out the pa-

perwork after the change has been implemented.”

The purpose of the change control system is to implement a 

risk-based decision-making process where the data and justifi-

cation and reasons for the change are evaluated, she empha-

sized. It should include all the subject matter experts (SMEs) 

working together to decide on the best way to implement the 

change. SMEs must also determine how the change will impact 

the product or any other products and the activities that come 

along with that change.

SELF-EVALUATION: CHANGE MANAGEMENT

Barreto-Pettit provided a series of questions that a company can 

use to perform an evaluation of the change management pro-

cesses it uses.

 – Does your pharmaceutical quality system apply quality risk 

management (QRM) principles to change control activities? 

She suggested referencing the PIC/S document PI 045-

1 on how companies can demonstrate the effectiveness of 

the pharmaceutical quality system in relation to risk-based 

change management.

PIC/S PI 045-1 contains detailed information on what the expec-

tations are for an effective change management system. “It will 

be a very useful tool for you to use when looking at the compa-

ny’s systems and see if they are meeting all the expectations.”

She recommended reviewing the guidance and asking if the 

company’s pharmaceutical quality system (PQS) applies quality 

risk management (QRM) principles to change control activities, 

specifically, whether the risk assessments adequately evaluated 

the potential risks and the benefits of changes to product quality, 

safety, and efficacy.

In the case study Barreto-Pettit presented at last year’s Internation-

al GMP Conference, the company identified the formation of new 

impurities and added an additional purification step. However, it 

failed to generate data from commercial size validation batches to 

demonstrate the effectiveness of the purification process and that 

it had no impact on the safety and quality of the API.

Similarly, for the change in specifications of the starting material, 

it failed to demonstrate that these changes did not impact the 

finished API before approving the change.

 – Is QRM used to plan for any necessary process validation, 

verification, or requalification efforts? “In the case study 

I presented, I do not know if they used QRM or not, but 

they did not identify the risk of the test method possibly not 

detecting the new impurities,” Barreto-Pettit said. “And they 

failed to demonstrate that their current test method for related 

substances did not need modification and revalidation to 

detect the new impurities.”

 – Is an evaluation of the effectiveness of the change carried out 

in terms of whether the changes meet the intended objectives 

and predefined effectiveness criteria? If there are any residual 

risks, are those assessed and managed to acceptable levels? 

And are changes monitored after implementation via ongoing 

monitoring systems to ensure maintenance of a state of control?

FIND THE ANSWERS YOU 

WANT. SCHEDULE A DEMO.

WANT MORE INSPECTION 
FINDINGS TRENDS?

https://redica.com/wp-content/uploads/2465.pdf
https://hubs.la/Q01cp_620
https://hubs.la/Q01cp_sc0
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Changes may include activities such as increased sampling, 

continuous process verification, or statistical assessments such 

as CpK and PpK to aid with a quantitative assessment of risk 

control. The CpK is the potential of a process to meet a specifi-

cation short term while the PpK is how the process performed 

on a long-term basis.

CHANGE MANAGEMENT AND ICH Q10

In closing this change management case study, the FDA Nation-

al Expert said, “I would like to remind you that effective change 

management is important not only in the context of GMP re-

quirements but also in the context of ICH Q10: Pharmaceutical 

Quality System, which sets out the potential for risk-based regu-

latory oversight for companies that demonstrate that an effective 

PQS in place.”

[Editor’s Note: For more on ICH Q10, read the article, “Taking a 

Risk-Based Approach to QMS.”]

Implementation of the principles and concepts in the ICH Q10 

guideline enables mature, risk-based change management 

within an effective PQS, which is considered a foundation to 

enable greater regulatory flexibility in reporting of post-approval 

changes.

“I know that industry has been very interested in getting regu-

latory flexibility as described in ICH Q12: Technical and Reg-

ulatory Considerations for Pharmaceutical Product Lifecycle 

Management. But I can tell you, if your change management 

system is not up to expectations, this will be a very difficult thing 

to achieve. You will not have greater regulatory flexibility if your 

change management system is not good.”

PART II: INADEQUATE 
EQUIPMENT CLEANING LEADS 
TO CROSS CONTAMINATION, FDA 
WARNINGS

Part II of this four-part series covers Barreto-Pettit’s discussion 
and analysis of cross-contamination in pharma manufacturing 
facilities.

Execution of proper cleaning regimens and cleaning validation 

continue to be problematic in the pharma industry and the sub-

ject of FDA Warning Letters. Why do these practices continue 

to be deficient after being cited in Warning Letters over many 

years? And how can companies evaluate their cleaning practices 

to ensure they are compliant and are not causing cross-contam-

ination that can endanger product quality and patient health?

[Related: Discover the power of the most comprehensive data-

base of 483s in existence. Register for a FREE 483 Observation 

Report showing 483 observation trends involving facilities and 

equipment today.]

A PERSISTENT PROBLEM

Barreto-Pettit characterized the issue of cross-contamination in 

solid dose operations as “a persistent problem” that has been 

“happening for years.” She began her presentation by referenc-

ing the talk she gave at the Georgia Conference in 2020 using 

fluid bed dryers and ductwork as examples.

[Related: According to our data, 87 inspections at Human Drug 

GMP sites resulted in 483s with the primary citation of 21 CFR 

211.42(b)(c). Want to dive in and see the details? Sign up for a 

personalized walkthrough of the report used to find this data in 

Enforcement Analytics.]

“We keep finding this,” she pointed out. “I am going to keep 

reminding companies that you need to look at your cleaning pro-

grams. This issue has occurred for decades, including multiple 

times in the last few years.”

For example, process equipment ductwork has been found con-

taminated with residues from multiple drugs. Agency investiga-

tors have observed visible residues in fluid bed dryers as well as 

tablet coaters and have confirmed the presence of material from 

more than one drug with rinse and swab samples.

“Residues that have been swabbed from ductwork have shown 

up as having contaminants. Samples have also confirmed 

https://hubs.la/Q01cp_8s0
https://hubs.la/Q01cp_8s0
https://hubs.la/Q01cp_fd0
https://hubs.la/Q01cp_fd0
https://hubs.la/Q01cwf9x0
https://hubs.la/Q01cp_sc0
https://hubs.la/Q01cp_fd0
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cross-contamination between finished drug products. Many 

firms have had to recall numerous products and batches,” Bar-

reto-Pettit said.

She cautioned that cross-contamination cannot be assumed 

to be uniformly distributed, characterizing that mindset as “an 

oversimplification of risk assessment.”

POOR CLEANING OF EQUIPMENT DRAWS WARNING 
LETTERS

Warning Letters have been issued to multiple firms for equip-

ment cleaning issues, she said–for example, to companies that 

produce drugs with significant potential toxicity or pharmacolog-

ical activity on multiuse equipment, including products such as 

hormones and other potent compounds.

Barreto-Pettit provided some general inspection findings related 

to cleaning. She explained that agency investigators have found:

 – Fluid bed dry cartridge filters without unique IDs that are 

labeled as clean and ready to use but have foreign materials 

such as black substances inside the filter groove as well as 

powder residue in the bottom of the storage container. When 

the filters are washed and then dried, they still have some 

powder residue within the filter that then falls into the storage 

container.

If the fluid bed cartridge was dedicated and the powder residue 

is from the same product all the time, “it may not be such a big 

deal,” she pointed out. But the case in point was a filter that was 

unidentified and therefore there was no assurance that it had 

been used for only one specific product and not caused some 

cross-contamination as could happen if it had been used in a 

different product and not properly cleaned.

 – Powder residue in multiple types of manufacturing equipment 

that has been labeled as clean.

 – Clean equipment that dripped what looked like accumulated 

water from the interior product contact surfaces when it was 

dismantled. When the agency investigator asked the firm to 

dismantle a particular piece of equipment, water came out 

from inside it.

“Think about it,” she said. “Water has been sitting there for days 

or even weeks. So, most likely, it contained some sort of micro-

bial contamination that would then cross-contaminate the next 

batch if the water was not properly flushed out of the equipment 

before storage.”

 – Various pieces of equipment that show what looks like rust on 

product contact surfaces.

“When things this obvious happen, I wonder if anybody is really 

taking a close look at the equipment and inspecting it properly 

before using it. This must be done every time,” she stated.

Here is one of the citations in the Warning Letter issued to this 

firm: “Your firm failed to establish and follow adequate written 

procedures for cleaning and maintenance of the equipment (21 

CFR 211.67(b)).” 

“This is a citation that has been in the top 10 since I have been 

at the FDA, and that has been over 20 years,” Barreto-Pettit 

lamented. “We continue to find issues with cleaning programs.”

The citation further reads, “Your cleaning procedures for 

Both the product owner and the contract 
manufacturer share the responsibilities 
for adequate specifications.

Top 5 FDA Enforcement Analytics issues found in the Top Is-
sues Report (Filtered by Date, Human Drugs, GMP, Form 483)  
SEE THE FULL TOP ISSUES REPORT—BOOK A DEMO

https://hubs.la/Q01cp_sc0
https://hubs.la/Q01cp_sc0
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non-dedicated equipment, including your tablet presses, are 

inadequate. Our investigators observed drug residue from pre-

viously manufactured drug products inside one of your tablet 

presses, which was documented and released as clean by your 

quality unit. You use this tablet press to manufacture several po-

tent and non-potent drug products.” Barreto-Petit characterized 

this as a “significant” risk.

The Warning Letter continued, “Investigators also searched 

residue on the equipment as well as on the duct of the equip-

ment. Cleaning and preventive maintenance procedures for this 

equipment which was installed 14 years ago in 2008 did not in-

clude cleaning instructions for these areas or regular inspection 

of the air ducts.”

COMMON DEFICIENCIES FOUND BY  
BARRETO-PETTIT

The FDA National Expert Investigator shared some of the most 

common deficiencies in this area that she has found during in-

spections, along with her comments:

Equipment erroneously labeled as clean: “We see visible resi-

due, which shows me that the visual inspection practices at the 

company are not adequate. If we go to where the equipment 

is stored and is cleaned, and we just select a random piece of 

equipment and we look at it and we see residue, that shows to 

us that the visual inspection practices are not adequate. So, why 

is that happening?”

Equipment use and cleaning logbook deficiencies: Logbooks 

are often judged to be deficiently written, incomplete, illegible, 

and not reviewed by anyone. Sometimes they are uncontrolled, 

such as loose pages in a binder. “These equipment logbooks 

provide a lot of useful information that companies need to cap-

ture–for example, was it a major or minor cleaning? I have found 

many equipment logbooks that do not include that information. 

It should include the lot numbers and products that were manu-

factured at the time of cleaning. All that information needs to be 

there as well as who inspected it.”

Documentation of failed visual inspection: “If equipment fails 

visual inspection and needs to be recleaned, why is that not doc-

umented in the logbook? I would say probably 90% of the time 

recleaning is not documented in logbooks. I just find out because 

of interviews or maybe because of some other reasons, but not 

because it is documented in the logbook. And it should be.”

Failure to follow cleaning procedures: Barreto-Pettit has found 

that personnel do not always follow cleaning procedures. “This 

is so easy for you to find out the same way we do,” she pointed 

out. “Interview your cleaning personnel, observe what they are 

doing, ask them what they are doing, and compare that to the 

cleaning procedures. Many times, they do not have the cleaning 

procedures with them when they are cleaning. I review them 

and I find out that whatever they were doing at the time is not 

necessarily the same as the cleaning procedures. And why is 

that? You do not want your personnel deviating from your val-

idated cleaning process because you may not have the same 

outcome.”

Availability of cleaning SOPs: “I have found that sometimes 

SOPs for cleaning are not easily accessible by personnel during 

cleaning activities. This is a very common observation that I find. 

Sometimes I find that the SOPs are stored in the supervisor’s of-

fice in some binder where employees cannot easily access them 

unless they ask a supervisor. Sometimes the SOPs are electron-

ic, and they are accessible only through a terminal that is in a 

hallway, not always near the washrooms.

“There have been many times I have asked operators to access 

cleaning SOPs for me, and it is unbelievable to me to find out 

that sometimes it seems like that was the first time they even 

accessed the system–they do not remember passwords or know 

where to go. Even when they get the list of SOPs, they do not 

know how to find them or which one applies. That gives me 

the impression that they are not accessing the SOPs to perform 

these activities.”

Incomplete equipment disassembly: “I have found equipment 

that is not sufficiently disassembled for cleaning. This can cause 

problems like the example that I provided with the pump, where 

it was not sufficiently disassembled and there was water that 

remained within the interior of the pump. You need to know 

this, and you need to identify which pieces of equipment require 

more thorough disassembly.”

I am going to keep reminding companies 
that you need to look at your cleaning 
programs
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Inadequate cleaning validation: Some companies even today 

have not performed cleaning validation or whatever they have is 

inadequate–for example, their limits are not appropriate or not 

appropriately justified. “Maybe the cleaning procedures do not 

ensure that the cleaning processes are consistent because they 

are too vague,” Barreto-Pettit commented.

Incorrect preparation of detergents: “Preparation of detergent 

is very important. The company went through the trouble of val-

idating a cleaning process with a certain concentration of deter-

gent. If the personnel are not following the same instructions, 

the detergent will be either too diluted or too concentrated and 

might not be easy to remove.

“I find that sometimes there are no instructions within the pro-

cedures for the preparation of detergent, or sometimes the in-

structions are confusing. They may require the operator to do a 

calculation in their head. For example, the SOP may instruct the 

operator to prepare a detergent in a three to one concentration. 

The operator may not understand what that means.

“Why do you not specify what it is that you want to prepare? ‘Pre-

pare five gallons by using five gallons of water and adding a half 

a cup of this detergent.’ That would be a lot easier to follow than 

specifying a percentage of a concentration that would require 

the operator to do math in his or her head.”

Improper equipment storage: “Sometimes I find that clean 

equipment has been stored improperly in that it is wet and cov-

ered, so it cannot dry properly. Or sometimes it is not covered 

when dry and properly stored and can get dusty.”

Incorrect performance of surface swabbing: “Swabbing of sur-

faces for cleaning validation or verification sometimes is improp-

erly performed; either the swabbing technique is incorrect, or 

the wrong type of swab is used, or the swabbing locations are 

not representative of the worst cleaning locations. Sometimes 

the swab areas are too small. And I sometimes find that com-

panies do not have recovery studies for the swabbing, which 

are necessary to ensure that the testing that can capture the 

residues.”

Monitoring of cleaning effectiveness: “Another thing I find is 

no monitoring of cleaning effectiveness. I find that companies 

sometimes validated their cleaning process maybe 10 years ago 

and have never looked at it again. There is no monitoring and 

no swabbing to check that the cleaning process is still effective.”

EQUIPMENT CLEANING SELF-EVALUATION

In addition to providing inspection findings on equipment clean-

ing and cross-contamination, Barreto-Pettit presented a list of 

questions she suggested companies ask to conduct a self-eval-

uation of their cleaning practices.

 – “Have you identified all cross-contamination hazards, 

whether chemical, micro, or physical, associated with each 

piece of manufacturing equipment, including those areas 

that are not routinely disassembled? Look at this–especially 

procedures that have been in place for a long time–to see 

if they are adequate to ensure that all cross-contamination 

hazards are addressed.

 – “Are your cleaning procedures detailed enough? Are they 

easy to follow? Do they contain any pictures that are helpful 

for operators to follow for disassembly of the equipment or 

swabbing? Consider including some checklists. I have seen 

some companies that have implemented cleaning batch 

records, where the operators are required to check the things 

that they do to assure consistency. I think that is a great 

improvement. And are the cleaning procedures accessible, 

as I mentioned before?

 – “How do you ensure personnel are properly trained, and 

always, not only when you are watching, follow the validated 

cleaning procedure? How do you know that? How do you know 

that they are rinsing the equipment for the correct number of 

minutes? How do you control that human variability?

 – “Is there an opportunity to automate some of these cleaning 

processes? And if so, why are you not doing that?

 – “How do you monitor equipment cleaning effectiveness, and 

how often do you have justification for the frequency of your 

https://hubs.la/Q01cp_fd0
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cleaning effectiveness or cleaning monitoring program? How 

often do you reevaluate your cleaning process based on the 

data that you are gathering? You need to have a program that 

evaluates your cleaning process every so often to see if it can 

be improved. Technology changes and you need to keep up 

with those changes.”

[Related: Looking for recent 483 observations from human drug 

GMP inspections? Contact us for a FREE 483 Observation Re-

port for a taste of our actionable intelligence.]

PART III: DISCOLORED HEPA 
FILTERS RECOLORED BY 
STERILE MANUFACTURER

Part III covers deficiencies in aseptic manufacturing.

During an inspection of a firm performing aseptic manufacturing 

of sterile products, FDA investigators observed HEPA filters in 

the manufacturing area that were discolored. In response to this 

observation, the company told the agency that the discoloration 

of the filters was due to a fumigating agent and that the filters 

had been “recolored.”

[Related: What were the top issues cited in drug GMP Warning 

Letters in FY2020 and FY2021? Download a FREE analysis by 

GMP Consultant Barbara W. Unger.]

POOR ASEPTIC CAPABILITY

Barreto-Pettit presented a case study from a company that she 

characterized as having “low capability aseptic technology” as 

evidenced by “poor barrier protection,” a manually-intensive op-

eration, and a processing line that was “poorly designed, result-

ing in inadequate protection from contamination hazards.” The 

company manufactured ophthalmic drugs.

A Warning Letter issued to the company stated, “the barriers 

used to separate the ISO 5 area from the ISO 7 area in the asep-

tic filling room had substantial gaps and provided insufficient 

barrier protection.”

Additionally, the firm did not perform studies on the static or 

dynamic conditions of the aseptic processing line to determine 

if airflow was unidirectional.

Based on the deficiencies identified during the inspection, the 

filling room and the processing line were found to be improperly 

designed to support the manufacturer of aseptically filled drug 

products. In addition, agency investigators observed excessive 

numbers of personnel performing the aseptic production, poor 

line design, and a lack of proper aseptic technique.

The letter further alleged that, “manual or mechanical manipu-

lations of the sterilized drug, the components, containers, and 

closures before or during the aseptic assembly can pose con-

tamination hazards and require strict control.”

ISO 5 AREA EXAMINED

The FDA National Expert Investigator also shared contamination 

concerns found in the ISO 5 area of the drug manufacturing 

facility.

One concern was an ISO 5 area including HEPA filters that ap-

pear “either dirty or stained and could potentially be a hazard to 

the sterility of the product that is directly below them.”

In Figure 1, “note there is a gap between curtains that looks like 

it is about one foot wide that is connected to the ISO 7 area,” she 

said. “That could potentially be a hazard.”

It is hard to see in the photo but the operators are not wearing 

FIGURE 1 | Aseptic Filling

https://hubs.la/Q01cp_fd0
https://hubs.la/Q01cp_fd0
https://hubs.la/Q01cq3hR0
https://hubs.la/Q01cq3hR0
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goggles that cover all exposed skin on the face. Instead, they 

wear goggles that partially cover their eyes while skin is exposed 

on their foreheads and on the side of the goggles, Ileana Barre-

to-Pettit explained.

“Also, both sides of the filling line seem to be cluttered with 

boxes or trays that could potentially bring some dirty air into 

the filling line. And there is another operator that has his skin 

exposed, and, in addition, touches the curtains with his hands.”

In the area where the product was being filled, boxes are be-

ing stored. “Just imagine the airflow [see the red arrows in the 

photo] potentially bringing contaminants into the critical zone. 

It is interesting to see how this is organized. And then on top of 

it, they had no smoke studies, so we could not determine what 

the airflow is. But I imagine it would not pass a smoke study, 

because there is just too much going on in this very small ISO 

5 area.”

STERILITY FAILURES LEAD TO IMPORT ALERT

Issues discovered in the facility on inspection were likely caus-

es of multiple sterility failures discovered when products were 

tested.

“We tested a lot that was shipped to the United States and it 

failed sterility testing. We cited the company’s quality unit for fail-

ing to perform an investigation when personal monitoring results 

for operators engaged in the manufacturer of this drug product 

exceeded the firm’s action limits,” she said.

Testing identified the presence of gram-positive rods. “Even 

though they had exceeded the action limits, and they had 

gram-positive rods, they approved the personal monitoring re-

port as compliant, and the product was approved by the quality 

unit and distributed to the United States,” the FDA investigator 

lamented. “The company did not think it was necessary to in-

vestigate and or reject this particular batch.”

When FDA tested product upon entry into the United States, it 

confirmed that the purportedly sterile drug product was contam-

inated with multiple microorganisms. Testing showed gram-pos-

itive coccobacillus, gram-positive spore-forming rods, and 

gram-positive cocci, as well gram-negative rods.

The company was placed on import alert, which means FDA will 

not allow any of the product to come into the United States until 

corrective actions are taken.

Our data shows that of the human drug FDA 483 observations from the previous five years, 22 primary citations and 391 
secondary citations concerned smoke studies. Want to learn more about how to generate reports on the 483 observations 
involving aseptic processes? Contact us to schedule a tour of Enforcement Analytics and take your inspection preparation to 
the next level.

https://hubs.la/Q01cp_sc0
https://hubs.la/Q01cp_sc0
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RESPONSE INADEQUATE

In response to the 483 issued by the agency, the firm sent a re-

sponse to the 483 that further indicated a lack of understanding 

of contamination and sterility control.

The company responded that no investigation was conducted 

regarding the sterility failure because the lot of the drug product 

in question was the last one of that product to be manufactured.

“That is never a reason not to conduct an investigation for a 

sterility failure,” Barreto-Pettit stressed. “As we say in the Warn-

ing Letter to them, a sterility failure signals severe hazards in 

the operation and it is indicative of the overall capability of the 

aseptic process.”

Investigations must be conducted for any sterility failure, even 

if no additional lots of that specific drug are manufactured. In-

vestigations identify deficiencies in the aseptic process that may 

have affected other drug products produced by the firm.

INFORMATION REQUESTED BY FDA

In the Warning Letter that was issued to this firm, FDA requested 

the firm provide a comprehensive identification of all contami-

nation hazards with respect to its aseptic processes, equipment, 

and facilities.

In addition, the agency requested the firm provide an indepen-

dent risk assessment that includes, but is not limited to:

 – All human interactions with the ISO 5 (Class 100) area

 – Equipment placement and ergonomics

 – Air quality in the ISO 5 (Class 100) area and surrounding 

room

 – Facility layout

 – Personnel flow

 – Material flow

 – Classified room design and construction

“This is not anything new,” the FDA investigator maintained. 

“These are things that you should have when you are conduct-

ing aseptic process operations. You need to have a risk assess-

ment. You need to identify hazards to properly design the facility 

and the process. In this case, this company seemed to not have 

any of these basic requirements,” she maintained.

THE COLOR OF HEPA FILTERS

Barreto-Pettit provided another photo taken during the inspec-

tion of HEPA filters that she characterized as “stained” (see Fig-
ure 2).

In the Warning Letter, the agency stated, “the filling machine 

and high efficiency particulate air (HEPA) filters located directly 

above the filling machine in the filling room were significantly 

discolored with an unknown substance.”

Barreto-Pettit commented, “you can see it looks like it has some 

orange type stains, not only in the filter, but also around in the 

frame of the filters that obviously could not be cleaned.”

In response to the 483, the company told FDA that the discol-

oration of the HEPA filters and the filling machine was due to 

a fumigation agent it used. “However, they did not provide any 

evidence or justification demonstrating the source of the stain-

ing,” she reported.

“And even more interesting, they said in response to the 483 

that the discolored HEPA filters are now recolored. In my 20 

plus years’ experience I have never seen this. The Warning Let-

ters said that it is unacceptable to recolor HEPA filters. We are 

not sure what they meant by this. But they did not provide an 

assessment of the impact of the residues on HEPA filter perfor-

mance, or the contamination hazard that it can pose to the drug 

products exposed to these filters.”

FIGURE 2 | Discolored HEPA Filters



COPYRIGHT REDICA SYSTEMS © 2022, ALL RIGHTS RESERVED PAGE 12

4 GMP CASE STUDIES INCLUDING  
FDA FINDINGS AND CONCERNS

PART IV: PERFORATED TABLES 
IN CLEANROOMS DRAW FDA 
ATTENTION

Part IV covers a separate case study involving perforated tables 
in manufacturing.

Stainless steel perforated cleanroom tables are designed to allow 

vertical airflow through the table and prevent stagnant pockets 

of air. However, when using perforated tables or work surfaces, 

the room airflow pattern and cleanability are often facets that are 

not fully evaluated and may represent contamination potential, 

according to a prominent FDA investigator.

PERFORATED TABLES IN MANUFACTURING: THE 

GOOD AND THE BAD

Barreto-Pettit shared photos of perforated tables and work sur-

faces in clean rooms (Figure 3) and asked, “Are there any obvi-

ous hazards with these stainless steel tables?”

“The idea is that these perforated tables allow air to flow through 

the perforation to provide better contamination control,” she 

explained. However, some of the tables will have perforations 

that are quite small, or have enough surface area between their 

holes so that the air, as represented by neutrally buoyant smoke 

particles during smoke studies, does not flow very well through 

the bench.

In addition, sometimes these holes may be difficult to clean. 

“There have been some reports of clumps of some cleaning res-

idue in these holes,” she said. “This is something that you need 

to look at if you have this type of table.”

And “even more concerning,” the FDA investigator empha-

sized, is that airflow conditions in the room, or the area near 

the benches, can create, under certain conditions, an upwards 

movement of air from under the bench through the perforations 

into the critical area.

“What this means is that air may potentially move from the op-

erators’ feet through the bench due to the bounce back created 

by the overhead HEPA filter, personnel, or equipment moving 

past the workstation.”

If you have this type of table in your ISO 5 area, she suggest-

ed paying “close attention” to the associated smoke studies to 

evaluate whether the airflow situation just described occurs in 

your facility. “There have been reports of microbial particulate 
and fungal contamination transport via these openings in the 
tables,” she said.

Barreto-Pettit also recommended demonstrating and docu-
menting making sure that to demonstrate and document that 
the perforated tables can be adequately cleaned, and “that the 
air does not flow in reverse through the holes under any circum-
stances.”

She provided another picture (Figure 4) of an ISO 5 aseptic area 
that was discussed in her third case study. The photo shows a 
perforated table inside the ISO 5 area, which is perforated.

That table is “quite cluttered with trays,” in addition to a piece of 
equipment in the room. “I do not know exactly how the air flows 
through here because there were no smoke studies conducted 
for this operation,” the FDA National Expert explained.

She pointed out other deficiencies shown in the photo as well. 
For example, the second operator is moving from the ISO 7 area 
to the ISO 5. In doing so, “he grabbed the curtain, touched it 
with his hand, touched the other operator, and was observed to 
then continue touching components and things within the ISO 

5 area without first sanitizing his hands with isopropyl alcohol 

(IPA).”

FIGURE 3 | Perforated Work Surfaces

FIGURE 4 | Perforated Table in ISO 5 Filling Area
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CASE STUDY LESSONS

Barreto-Pettit provided takeaways from the four case studies 

she presented.

“We continue to see similar GMP deficiencies across the phar-

maceutical industry. Many firms still have very immature quality 

systems that are reactive instead of proactive. They react be-

cause they get a 483. They react because they have a failure. 

They react because they have a Warning Letter. They should be 

identifying these GMP deficiencies on a constant basis through 

their operations by their quality systems or monitoring systems, 

and not wait for an inspection to suddenly act.

Related: Did you know there were 269 primary citations in FDA 483 observations involving equipment in the previous three 
years? Find out more about these observations and see how Redica can help you enhance your inspection preparations in 
that area.

“The continued monitoring of operations and improvement pro-

grams are essential to stay and to be in compliance.

“An ongoing commitment to quality assurance includes the use 

of capable modern technologies. Technology is advancing. Are 

you going to stay with processes and technology from 40 or 50 

years ago, or are you going to try to keep improving to enable 

sustainable cGMP compliance to serve the patients through ro-

bust quality and availability of needed medicines?

“Less capable manufacturing operations like the aseptic filling 

lines in these case studies will continue to receive extra FDA 

scrutiny during inspections.” 

Jerry Chapman is a Senior GMP Quality Expert at Redica Systems.  He writes the Redica Systems 

column “Conference Spotlight” and works with our data engineers to build machine learning 

models for analysis of agency enforcement documents.  He brings 40 years of experience in the 

pharma industry, including 31 years at Eli Lilly in technical and leadership positions in research 

and product development, manufacturing, plant quality, site quality, corporate quality, and quality 

systems. You can contact him at jerry.chapman@redica.com.
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