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Introduction:
Quality and compliance

Renée Matthews

Welcome to the fall issue of RF Quarterly
in which international experts from the US,
EU, and Saudi Arabia examine quality and
compliance and their governing regulations,
with specific focus on data integrity, quality
system design and management, current
good manufacturing practice (cGMP), and
postmarketing activities in relation to medical devices, pharmaceuticals, and biologics.
Pragmatism, integrity, and QMS
Data reliability in all formats and parts of
an operation is critical for ensuring product reliability, but if the information in the
regulatory dossier is not accurately translated into working documents, the integrity of
the data generated will be compromised. In
Data integrity and compliance with GxP:
A pragmatic approach (p. 4), David W.
Husman offers useful, hands-on guidance
for ensuring data integrity while emphasizing that computer data are only a small
part of the broader landscape. Other factors,
such as appropriate governance, a culture
of compliance and integrity, and effective
procedures are critical to drive consistency
in the execution of those tasks.
Compliance with US Food and Drug Administration (FDA) cGMP regulations is
crucial for ensuring the safety and effectiveness of pharmaceutical, biologic, and
medical device products on the US market.
The regulations require establishment of
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a quality management system (QMS)
for maximizing conformity with policies
and procedures, promoting efficiency and
accuracy, and ensuring product safety and
efficacy. In Current good manufacturing
practices and quality system design (p. 19),
Joscelyn Bowersock and Richard Vincins
examine the impact of an effective QMS,
noting that manufacturers with robust
QMS processes can more readily ensure
quality in product development, manage
risk, and initiate continuous improvement activities. That could translate into
fewer product failures and recalls and
shorter and fewer FDA inspections. The
authors caution that regulations change,
so manufacturers must stay informed and
have regulatory intelligence operations to
provide timely updates to leadership and
compliance teams.
In Medical device quality management
systems (p. 41), Gert Bos underscores the
importance of the QMS, but for medical
device companies, which need to be able
to control the design, manufacturing, and
supply processes so that devices are safe and
effective and conform to agency regulations
globally. The recognized international standard for medical device quality management systems is ISO 13485:2016, although
some countries still use the 2003 iteration
and others, such as the US, have their own
requirements. Bos provides a detailed his-
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torical context for the standard and an overview of its
requirements. He describes the QMS validation process
and emphasizes that all supplier products and services
should be strictly controlled so that they meet the manufacturer’s standards.
Postmarketing, compliance, and CAPA
Product development and regulatory registration are
part of the overall product lifecycle. Ongoing maintenance and reporting are necessary throughout a medical
device’s lifetime to ensure compliance with the quality
system requirements. In Medical device compliance and
postmarketing activities (p. 54), Ryan Burke and
Elizabeth Goldstein provide an overview of medical
device postmarketing requirements, which include
establishing processes for registration, medical device
reporting, and device tracking, among others, as well
as postmarket surveillance and postapproval studies
for certain application types. The authors highlight the
importance of unique device identification (UDI) in the
tracking process and also share valuable guidance on
exporting medical devices from the US.
In PMS and the role of CAPA in the medical device
regulatory cycle: A Saudi perspective (p. 68), Mohammed
Majrashi examines the role of CAPA in quality management, with a focus on practices in Saudi Arabia. He
stresses the importance of having robust PMS to ensure
continued, safe production and use of medical devices
while keeping abreast with globalization and the expansion
in new technologies. CAPAs and a UDI system should be
incorporated into the quality management system, and the
PMS system should include reactive and proactive components. In addition, strong communication with healthcare
practitioners and the public is crucial, as is harmonization
between regulators for fluid exchange of data and information and knowledge sharing.

Biologics manufacturers are required to comply with
the FDA’s preapproval and postapproval requirements,
and noncompliance may include a request for a risk
evaluation and mitigation strategy, medication guide, or
postmarketing study, writes Anne Marie Woodland in
Biologics compliance (p. 72). Compliance with these
regulations should be based on a QMS and risk management to capture changes during product development
and process validation. Woodland details the regulations
and approval pathways for biologics, and outlines useful
advice on addressing chemistry, manufacturing, and
controls changes, safety reporting, and good clinical and
laboratory practice for biologics.
I thank the authors for their generosity in sharing their
knowledge and expertise with the RAPS regulatory
community and hope their insightful articles and will
serve as useful guidance and resources in your work.
As always, I also thank my RAPS colleagues for their
contributions in making this issue possible.
Upcoming issues of RF Quarterly
• RAPS 2021 Convergence (December 2021)
• Software as a medical device (March 2022)
• Regulatory history ( June 2022)
• Strategy in regulatory affairs (September 2022)
• RAPS 2021 Convergence (December 2022)
To contribute to the upcoming issues, email
rmatthews@raps.org. For more information, see
Guidelines for Authors and the 2021 Editorial
Calendar and 2022 Editorial Calendar
Renée Matthews, Senior Editor, is responsible for RF
Quarterly and Regulatory Focus Features. She can be
contacted at rmatthews@raps.org.
Citation Matthews R. Introduction: Quality and compliance.
RF Quarterly. 2021;1(3):1-2. Published online October 2021.
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RAPS and Elemed are pleased to release the 2021 Report on The Global Regulatory Affairs
Professionals Workforce. This ground-breaking white paper provides a snapshot of the size and
health of the regulatory affairs field.
Vital field statistics include:
• Number of regulatory professionals by region, sector, role, tenure and other criteria
• Perspectives of regulatory affairs professionals towards current issues that are of importance to
the profession, such as the impact of COVID-19 and the level of diversity, equity and inclusion in
regulatory affairs
• So much more!
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Data integrity and compliance
with GxP: A pragmatic approach

David W. Husman,
PhD, ASQ CPGP,
RAC

Issues related to data integrity have been in
the news in recent years, often focusing on
companies receiving citations from regulatory agencies regarding unreliable computer
data. While the laboratory and computer
data were the primary focus, data reliability in all formats and in all parts of the
operation are critical to ensure products are
reliable. Many also think this issue applies
only to quality and operations, but if the
information listed in the regulatory dossier
is not accurately translated into validation
documents and into batch records, testing
plans, stability programs, and so on, the integrity of the data generated is still suspect.
This article will explore a brief history of
the regulations and offer some guides that
companies can implement to ensure the
reliability of their data.
Introduction
Issues surrounding data integrity have been
a “hot topic” among drug and device makers
and regulators globally. However, while
much of the focus has been on the integrity
of laboratory data due to some issues initially
identified with computer data in laboratories
in India and China, the underlying regulations for which compliance is expected have
not changed in more than 50 years and apply
to much more than just the laboratory and
much more than just computers. This article
will explore a brief history of the foundation
for some of the GxPs (good manufacturing
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practices, good laboratory practices, good
clinical practices, good distribution practices, good documentation practices, etc.)
along with major milestones in computer
technology, some key principles and definitions for data integrity, a selection of some
of the regulations that are being used by a
variety of regulators to cite companies for
data integrity failures, some examples of
actual language found in many citations, and
finally some pragmatic steps that companies
can take to ensure their data are complete,
consistent, enduring, available and contains
the elements of ALCOA.
Background
Below are some key dates in history as
they relate to the concepts of data integrity
and the advent of computer technology in
routine use:
• In the US, the good manufacturing
practice (GMP) regulations were
promulgated in 1963, laying down
the principles of data integrity within
them.1
• Personal computers were not introduced
until almost 15 years later – Apple II in
19772 and IBM PC in 1981.3
• More than 15 years later, 21 CFR Part
11 Electronic Records; Electronic
Signatures was published in 1997,4 with
updates in 2003.5
• Good Laboratory Practices was
published 22 December 1978.6
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•
•

EU published Annex 11 in 19927 and updated it in
2011.8
Many draft guidances from global community
authorities were published in 2016.9-11

1963 is before many reading this article were born, and
for nearly all, the GMPs have been in effect for their
entire professional lives. In looking at the dates, 21
CFR Part 11 is now nearly 20 years old, yet companies
continue to be cited for violations of Part 11 both in the
US and Europe.12,13
Key principles and definitions
It is a well-known precept – GxP 101 – that if something is not written down, it did not happen. In other
words, there should be a record. But what does that
record look like and what exactly is “data integrity”?
Below are some additional adages (author’s own) to
demonstrate the requirements:
• Data Integrity 101 – If the data/record is not
complete, consistent, enduring, and available, it is
not reliable, that is, it has no integrity.
• Data Integrity 102 – if the data are not reliable, it
is essentially equivalent to not writing it down (see
GxP 101), in other words, it did not happen.
• Data Integrity 103 – “21 CFR 210.1 (b) – the failure
to comply with any regulation set forth in this
part and in parts 211, 225, and 226 of this chapter
… shall render such drug to be adulterated under

The bottom line with data is that
no matter how good the data are,
they are useless if they are not
stored correctly. Data integrity is
achieved through having good
data captured on a record that is
complete, consistent, enduring,
and available...

RegulatoryFocus.org

Data integrity and compliance with GxP: A pragmatic approach

•

section 501 (a)(2)(B) of the act … shall be subject to
regulatory action.”
Data Integrity 104 – if it can’t be found or retrieved
or is changed without understanding why – it is not
reliable (see Data Integrity 101-103).

The bottom line with data is that no matter how good
the data are, they are useless if they are not stored correctly. Data integrity is achieved through having good
data captured on a record that is complete, consistent,
enduring, and available, with the attributes of ALCOA
in place:9-11
• A, attributable
• L, legible
• C, contemporaneously recorded
• O, original (or a true copy)
• A, accurate
Looking at each component of ALCOA, the following
provide some additional explanation:
• Attributable. It should be possible to identify
the individual or computerized system that
performed the recorded task. The need to document
who performed the task/function is in part to
demonstrate that the function was performed by
trained and qualified personnel. This also applies
to changes made to records, such as corrections,
deletions, changes, and so on.
• Legible. All records must be legible – the
information must be readable for it to be of any
use. This applies to all information that would be
required to be considered complete, including all
original records or entries. While the dynamic
nature of electronic data (i.e., the ability to search,
query, trend, etc.) is important to the content and
meaning of the record, the ability to interact with
the data using a suitable application is important to
the availability of the record.
• Contemporaneous. The evidence of actions, events,
or decisions should be recorded as they take place.
This documentation should serve as an accurate
attestation of what was done or decided and why,
that is, what influenced the decision at that time.
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•

•

Original. The original record can be described as
the first-capture of information, whether recorded
on paper (static) or electronically (usually dynamic,
depending on the complexity of the system).
Information that is originally captured in a dynamic
state should remain available in that state.
Accurate. Ensuring results and records are accurate
can be achieved through many elements of a
robust pharmaceutical quality system. This can be
comprised of:
◦ Equipment-related factors, such as qualification,
calibration, maintenance, and computer
validation;
◦ Policies and procedures to control actions and
behaviors, including data review procedures to
verify adherence to procedural requirements;
◦ Deviation management, including root cause
analysis, impact assessments, and corrective and
preventive action; and
◦ Trained and qualified personnel who understand
the importance of following established
procedures and documenting their actions and
decisions.

Together, these elements aim to ensure the accuracy
of information, including scientific data that is used to
make critical decisions about the quality of products.
• Complete. All information that would be critical
to recreating an event is important when trying to
understand the event. The level of detail required
for an information set to be considered complete
would depend on the criticality of the information.
A complete record of data generated electronically
includes relevant metadata.
• Consistent. Good documentation practices
should be applied throughout any process, without
exception, including deviations that may occur
during the process. This includes capturing all
changes made to data.
• Enduring. Records must be kept in such a manner
that they exist for the entire period during which
they might be needed. This means they must remain
intact and accessible as an indelible/durable record
throughout the record retention period.
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Available. Records must be available for review
at any time during the required retention period
and accessible in a readable format to all applicable
personnel responsible for their review, whether for
routine release decisions, investigations, trending,
annual reports, audits, or inspections.

The fundamental concern for data integrity is that it
should be possible to do a full and complete reconstruction of the events. Underpinning this reconstruction is
the concept that, if a computer is necessary to understand the data, then a computer must be kept with the
same version of software as when the data was generated or can view data in the same manner as when it was
generated. This concept is not as simple as one might
think. Data includes paper and electronic manifestations. One cannot substitute one for the other without
appropriate controls.
Summary of regulations and guidance
Most of the regulations applied to data integrity stem
from the requirement within the GxPs for generating
and preserving records.
For good manufacturing practices
• Current good manufacturing practices (cGMP) for
finished pharmaceuticals14
• Data integrity and compliance with drug cGMP:
Questions and answers; guidance for industry15
• Good manufacturing practice medicinal products for
human and veterinary use: Documentation16
• Medicines & Healthcare products Regulatory
Agency “GXP” data integrity guidance and
definitions17
• Pharmaceutical Inspection Co-operation Scheme,
GMP guidance18
Key principles applying to data integrity from these
regulations include the requirements for batch production
records, cleaning and maintenance records, standard operating procedures (SOPs), as well as controls for materials.
The GMPs require an independent quality control unit to
oversee operations at the facility and for investigations into
any deviations in the performance of activities.
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… for good laboratory practice
• 21 CFR 58, Good laboratory practice for nonclinical
laboratory studies19
• EU Directive 2004/9/EC on good laboratory
practice for nonclinical laboratory studies20
• EU Directive 2004/10/EC21 on harmonization
of laws, regulations, and administrative provisions
relating to good laboratory practices
Key principles applying to data integrity from these
regulations include that all experimental data, including observations of unanticipated responses of the
test system, must be accurately recorded and verified.
Unforeseen circumstances that may affect the quality
and integrity of the nonclinical laboratory study are to
be noted when they occur, and corrective action must
be taken and documented. All raw data, documentation, protocols, specimens, and final reports must be
transferred to the archives during, or at the close of, the
study. The quality assurance unit must maintain copies
of all protocols pertaining to all nonclinical laboratory
studies for which the unit is responsible and determine
that no deviations from approved protocols or SOPs
were made without proper authorization and documentation. A final report must include the signed and dated
reports of the individual scientists.
… for good clinical practices
• 21 CFR 50, Protection of human subjects22
• ICH E6(R2), Guideline for good clinical practice23

Key principles applying to data
integrity from these regulations
include that all experimental
data, including observations of
unanticipated responses of the
test system, must be accurately
recorded and verified.
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Submitting Debarment Certification Statements,24
which states that under US law, “Section 306(k) of
the Federal Food, Drug, and Cosmetic Act (the Act)
(21 U.S.C. 335a(k)), as amended by the Generic
Drug Enforcement Act of 1992 (GDEA), requires
that drug product applicants certify that they did not
and will not use in any capacity the services of any
debarred persons in connection with a drug product
application.”24

Key principles applying to data integrity from these
regulations are investigators may not involve a human
being as a subject in research unless the legally effective
informed consent of the subject has been obtained.25
The informed consent must be documented in a written
consent form approved by the institutional review
board or independent ethics committee (IRB/IEC)
and signed and dated by the subject. Complete records
showing investigators’ financial interests must be maintained. All clinical trial information should be recorded,
handled, and stored in a way that allows for accurate
reporting, interpretation, and verification.26 This principle applies to all records referenced in this guideline,
irrespective of the type of media used.
The IRB/IEC should establish, document in writing,
and follow its procedures. It should retain all relevant
records (e.g., written procedures, membership lists,
lists of occupations/affiliations of members, submitted
documents, minutes of meetings, and correspondence)
for a at least 3 years after completion of the trial and
make them available upon request from the regulatory
authority(ies). The investigator/institution should maintain adequate and accurate source documents and trial
records that include all pertinent observations on each
of the site’s trial subjects. Source data should be attributable, legible, contemporaneous, original, accurate, and
complete. Changes to source data should be traceable,
should not obscure the original entry, and should be
explained if necessary (e.g., via an audit trail).
Recent regulatory enforcement
Regulatory authorities during inspections continue to
routinely cite companies for failures in data integrity
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and data controls. Fundamental to the data integrity
citations is the concept that products whose records
have no integrity are by definition adulterated and the
introduction of adulterated products into commerce or
studies can lead to criminal penalties, financial penalties
and debarment of individuals from the industry. Some
examples of data integrity citations from US Food and
Drug Administration (FDA) warning letters to companies are listed below:
• Failure to ensure laboratory records included
complete data derived from all tests necessary to
ensure compliance with established specifications
and standards (21 CFR 211.194(a)).
• Failure to exercise appropriate controls over
computer or related systems to assure that only
authorized personnel institute changes in master
production and control records, or other records (21
CFR 211.68(b)).
• A quality system that does not adequately ensure
the accuracy and integrity of data to support the
safety, efficacy, and quality of the drugs being
manufactured.
• Failure to prepare batch production and control
records with complete information relating to
the production and control of each batch of drug
product produced (21 CFR 211.188).
• A recommendation from the FDA that a
manufacturer engage a qualified consultant to
evaluate the manufacturer’s operations and assist it
in meeting cGMP requirements. The agency notes
in the letter that use of a consultant does not relieve
the manufacturer of its obligation to comply with
cGMP and that its executive management “remains
responsible for resolving all deficiencies and systemic
flaws to ensure ongoing cGMP compliance.”
Figures 1-3 (p. 9) show FDA data integrity enforcement trends and practical mitigation measures.
The key take-home message is that data integrity issues
are prevalent globally. Although the data show that data
integrity is more often specifically cited than previous
years, this is a result of a point of emphasis, rather than
a new phenomenon. As already noted, many of the
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citations relate to the failure to demonstrate compliance with one or more regulations due to failures in the
reliability of the data.
In addition to the above citations and enforcement
tools, the FDA also uses its application integrity policy
to enforce data integrity. The policy states in part that
it “focuses on the integrity of data and information in
applications submitted for agency review and approval.” It further states that “a wrongful act also includes
submitting data that are otherwise unreliable due to, for
example, a pattern of errors whether caused by incompetence, negligence, or a practice such as inadequate
SOPs or a system-wide failure to ensure the integrity of
data submissions.”27
Pragmatic compliance
With the regulations requiring companies to pay careful
attention to the integrity of data and the regulators
making data integrity a point of emphasis, how does a
company attempt to comply and what type of controls
might be necessary? It is not as straight forward as one
might think. Figure 4 (p. 10) gives some examples of just
some of the information required to demonstrate that a
piece of equipment is suitable for its intended use.
In looking at this figure, one should focus on the center
block – Equipment – and consider what one would
need to know about equipment to ensure it is suitable
for use.
• The operator needs to be qualified and know what
they are doing – one needs to know who used the
equipment.
• The equipment must be maintained and within
calibration (is the system robust underneath this
level – calibrators qualified, NIST traceable, and so
on).
• Is the operator using the right equipment
for the job? Where did the company get the
equipment, what does it know about the supplier?
Has documentation been created to reflect this
knowledge?
• Where is the equipment located and does the facility
have the ability to support it?
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Figure 1. Data integrity—associated warning letters (2008-2017)
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Figure 2. Geographic distribution of data integrity—associated warning letters (2015-2017)
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Figure 3. Percentage of warning letters citing data integrity (FY2013-2017)
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Figures used with permission of FDLI
Unger B. FDA data integrity enforcement trends and practical mitigation measures. Update magazine. https://bit.ly/39yamS1.
March-April 2018.
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Figure 4. Examples of some of the information for showing equipment suitability for its intended use
Did we deﬁne its purpose?

Is it ﬁt for purpose?

Supplier Qualiﬁcation Documentation

Trained in GMPDid we deﬁne its purpose?
Trained on Equipment

User requirements

Did we purchase it from an approved supplier?

Operator

Approved Supplier List
Current Audit or equivalent

Approved to access facility

Right Utilities
Usage Log
Equipment

Current
Record reviewed and approved?

Can facility support the equipment?

Impact on Air ﬂow

Maintenance

IQ

Was Calibration Staff trained?
Is record reviewed and approved?

Utility Capacity

OQ
Is it Calibrated?
Is it qualiﬁed?

PQ
Staff trained
Procedures

Source: David Husman

•

What is submitted in the dossier about the
equipment – does it include information about
location, run speeds, and so on, and do they match
the batch record?

In short, it is not enough to run the equipment and
look at a printout. It is your responsibility to verify the
equipment is up to standard, by checking labels and
recording information, for example. It is a pragmatic
process, not just about rules and regulations, but about
how one thinks and acts and whether there are procedures to help drive consistency in the execution of tasks.
Some key questions that should be incorporated into
pragmatic compliance and general thinking include:
• How does one ensure the data are complete?
• How were activities documented at the time of
performance?
• Are activities attributable to a specific individual?
• Can only authorized individuals make changes to
records?
• Is there a record of changes to data?
• Are records reviewed for accuracy, completeness, and
compliance with established standards (including
any regulatory submissions)?
• Are data maintained securely from data creation
through disposition after the record’s retention
period?

RegulatoryFocus.org

As part of compliance, one must prepare in advance.
This means creating governance documentation, establishing a culture of compliance and managing that
culture; intentionally managing records; establishing
expected personnel behavior; and managing equipment
as well as key controls for specific types of records and
documentation. Each of these will be highlighted in the
following sections.
Governance
Governance is a like a three-legged stool, if one leg is
weak, the stool will collapse. It is composed of:
• Policy
• Robust quality management system (QMS)
• Electronic security controls
It should be noted that it is of no use to have policies
without accurate execution. Execution without review
doesn’t ensure we executed correctly and documented
sufficiently.
Other items that must be in place to ensure data
integrity include implementing procedures, ensuring
personnel are appropriately trained to follow the procedures, providing appropriate oversight to verify and
ensure consistent execution to comply with the policies
put in place.
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Minimum QMS elements necessary for governance
include:
• Document management
• Record and data management
• Personnel management (includes training)
• Equipment management
• Validation
• Change management
• Laboratory management
• Lot disposition
• Audit management
Management/culture
Management is responsible for establishing the company’s culture and knowing and managing risks. Managers
must:
• Lead from the top.
• Establish a message.
• Manage the operations, not just execute them.
• Establish that falsification of, or causing someone
else to falsify, any records will lead to immediate
dismissal. There must be no exceptions.
• Always say what they mean and mean what they say
when interacting with personnel.
• Recognize and reward excellence.
• Establish useful metrics for measuring successes and
failures.
• Walk around the floor and observe, observe, observe.
They cannot expect to know what is happening in
the operation if they don’t get out on the floor.
• Ask questions and provide answers – workplace
culture is a two-way street.
• Take the time to listen.
Per EU GMP Annex 1 Revision: Manufacture of
Sterile Medicinal Products: “Personnel should have
adequate qualifications and experience, training, and
attitude, with specific focus on the principles involved in
the protection of sterile product during the manufacturing, packaging, and distribution processes.” People are
the biggest source of contamination in sterile manufacture and therefore the biggest source of noncompliance.
Consider what actions management is taking to ensure
compliance and how you are ensuring appropriate documentation of activities without compromising sterility.

RegulatoryFocus.org
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Record management
Some of the requirements for paper and electronic records and hybrid systems are described below. Systems
must be implemented to manage each type of record
created within an organization.
Paper records offer both positive benefits and negative
challenges. Necessary elements of paper records include:
• Documented signature and initials list to ensure a
key linkage between the person and the notations
purported to represent them.
• Protection against fire, water, chemicals, and
microbial contamination to ensure a record will be
maintained throughout its required lifecycle.
• Indelible ink, typically blue or black ball point pens,
should be used (no pencils or felt tip, rollerball, or
gel pens) to ensure the record does not deteriorate or
become altered after it has been created.
• Defined practices and procedures to address damage
to documentation. Recognition that, despite one’s
best efforts, records can become damaged or fade.
The requirements do not change for preservation of
the information to allow the ability to reconstruct
the events.
• Secure storage for archival and procedures for
retrieval of records from archival. This can include
offsite storage, which entails processes and
procedures for transferring documentation between
the site and offsite storage that allow for security
and ready retrieval as required.
• Policies and practices to ensure signatures/initials
are consistent from record to record. Variation can
raise questions about whether the record is truly
attributable.
• Active consideration to the vulnerabilities of paper
records to loss or damage and actions to move them
to secure storage as quickly as feasible.
• Recognition that people are the key link in
preserving paper records and the integrity of the
data captured on them.
Electronic records offer both positive benefits and negative challenges. The necessary elements that must be in
place include:
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Validated equipment and secure computers to
ensure the integrity of any data generated on them
including but not limited to ensuring the access of
personnel, the preservation of data, and audit trails
to identify any alterations to the data after it has
been generated.
Documented user ID/password or other unique
identifiers that ensure the identity of individuals.
Protection against fire, water, magnetics, data
deterioration. The latter two introduce some new
concerns unique to electronic records, including data
migration and controls to ensure data fidelity when
transferring between primary collection equipment
and storage systems.
Back-up/archival processes and storage media to
ensure data preservation.
Audit trails that capture changes to data. These audit
trails must be able to track changes without user
intervention and allow users to justify or explain why
the change was made.
Human readable outputs are mandatory to ensure
data are available for review.
Version control, including backward readability,
requires both hardware and software management to
ensure the ability to reconstruct the data that was in
place when the document was generated.
Lifecycle management for equipment as well as
data adds another layer of complexity to the data
integrity equation.
Policies and procedures that ensure personnel never
share passwords and that passwords are secure.

Hybrid records offer some unique challenges. Per the
PIC/s guidance, “the principles of data management
and integrity apply equally to paper based, computerized and hybrid systems and should not place any
restraint upon the development or adoption of new
concepts or technologies. In accordance with ICH Q10
principles, this guide should facilitate the adoption of
innovative technologies through continual improvement.”9 The necessary elements that must be in place
include the following:
• The choice to use hybrid records requires everything
from paper records listed above to ensure data
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•

integrity plus everything from electronic records
listed above.
Controls are necessary to ensure records remain
aligned. These controls must be robust and clearly
define the original record versus a true copy. A key
concept when looking at which record defines the
primary record is that it is not the printout of a
dynamic record.

Equipment management
As noted in Figure 4, the suitability of the equipment
can adversely affect the integrity of the data or can help
ensure the integrity of the data. The necessary elements
that must be in place include:
• Cleaning procedures and records to ensure the
equipment is ready for use at the time it is used and
that anything generated on the equipment is not
compromised from previous uses.
• Calibration procedures and records that ensure the
equipment is capable of delivering the sensitivity it
is purported to possess.
• Maintenance procedures and records that
demonstrate the equipment continues to function as
it was qualified.
• Equipment set-up, start-up, and operating and
shutdown procedures that ensure the equipment
operates as designed.
• Computers and programmable logic controller
(PLCs) offer a special type of equipment that, in
addition to qualification and maintenance of the
hardware, must also include controls related to
the software including version controls, access and
security controls, audit trails as well as ensuring
other software (e.g., antivirus programs) does
not adversely impact the functioning of the data
collection.
• And again, as part of the initial qualification of the
equipment and the procedures being used, ensure
that the information is equivalent to any regulatory
dossier.
Specific areas of focus
In addition to the items listed above, there is should
also be several specific areas of focus to ensure data gen-
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erated in the facility has integrity and is reliable. From
this author’s experience, the following are key areas that
contribute to integral data or lack thereof:
Personnel. Regulations worldwide indicate you must
have personnel with the education, experience, and
training to perform the tasks. To demonstrate compliance with these regulations, records must be generated
and preserved to show personnel have the following:
• Qualifications that include job descriptions,
curricula vitae/resumes supplemented by appropriate
training in company procedures are necessary to
demonstrate all personnel have the ability to execute
their assigned roles.
• Ability alone, however, is not sufficient. The
behaviors personnel display determines the
reliability of data generated. Management and
quality personnel must ensure procedures are
followed. Personnel must record all observations
clearly, completely, and legibly and report problems
when they occur. Records should be generated that
reflect good behavior, that is, take credit for doing
good work.
• An underlying and often missed element of ensuring
data integrity includes having the appropriate
number of personnel to perform the tasks at hand.
This includes having the appropriate supervision to
ensure procedures were followed and the appropriate
independent oversight to verify records are as they
purport to be.
Absence of any one of these personnel elements could
contribute to loss of integrity in the records.
Laboratory. The laboratory, whether a quality control or
development laboratory, generates a great deal of data.
These data are used to demonstrate that manufactured
products have the quality and integrity they are purported to contain. The reliability of these data is critical
to convincing regulators that product was appropriately
developed and that product, when manufactured as described in procedures, meets the intended specifications.
Failures in maintaining the integrity of data can affect a
single lot, several batches of product, an entire product
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line, or the entire development program depending on
the location and criticality of the failures.
Each of the elements listed below contributes to ensuring reliable data:
• Sample, standard, control, and reagent preparation
and handling procedures and practices are the
foundation of the generation of laboratory data.
Knowledge and records showing that activities
before the generation of any data have not
compromised the items before their testing are
critical for ensuring that any generated data are
reliable for reporting on the suitability of products
and processes.
• Testing practices that ensure equipment is
appropriate for the testing being performed; the
methods are suitable for their intended purposes;
the laboratory environment does not adversely
impact the suitability of a sample; appropriate
procedures, methods, and documentation is present
and used throughout the preparation, testing and
interpretation of data; all reagents used are suitable
before their use; and appropriate independent review
is performed of all aspects before the release of
data are the minimum standards for ensuring the
reliability of data.
• Methods that, independently of the test sample,
demonstrate the suitability of the test system and
ensure the generated data can be relied upon.
• Documentation of all activities in the laboratory
that includes proper identification and location
of electronic files, identification of all appropriate
elements (e.g., equipment, reagents, sample numbers,
and so on) used in the test, and signatures and dates
attesting to the performance of the activities.
• When problems occur, rapid and appropriate
investigation to identify the source and
documentation that clearly identifies what was
learned and how the problem was remediated
contributes to the overall belief in data generated
within a laboratory.
• Workflow (materials, samples, personnel,
documentation) within the laboratory can also
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contribute to data that is reliable or data that is not
reliable. As already noted, samples must be protected
against deterioration during or immediately prior
to testing. The workflow must ensure personnel are
not rushing to complete all tasks in the available
time. The flow of equipment, samples, materials,
personnel, and documentation should decrease the
potential of cross contamination, damage, or loss.
Roles, responsibilities, and access (laboratory,
equipment and computer systems) can affect the
reliability of data if personnel are not qualified to
perform the tasks, are in the laboratory when they
are not supposed to be, or have access or lack of
access to key computer systems.
Record and file storage locations must be designed
to ensure the preservation of all records generated
in the laboratory either during generation,
awaiting review, or after release of the test results.
While some records are required to remain in the
laboratory (e.g., equipment logs, inventory logs, etc.)
for an extended period of time, every consideration
must be made to minimize the potential for loss of
data against the ease of access to these records to
ensure once generated, they are available for review
at a future date.
Equipment control includes the elements described
previously, mainly calibration, maintenance,
cleanliness as well as protecting against power loss
during the data generation process. The goal for
ensuring the integrity of data at all times is to be
proactive nor reactive.

Development of methods requires considerations as to
the preservation of sample integrity, controls to ensure
the method operates as intended, as well as the detailed
steps required for execution of the method to ensure
the results are reliable. Execution of methods by trained
analysts requires ensuring the method is performed as
designed before an assessment is made as to whether
the product meets requirements.
A fundamental principle in laboratory operations is that
once a company establishes qualified equipment and
methods, they must keep them in that qualified state
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and never use them if they have moved into a nonqualified state due to failure to perform calibration or
maintenance on time.
Facility/utility. On a broader basis, the access to the
facility plays an important part in ensuring the integrity
of data generated within the facility. It is critical that
only people who have been approved are allowed to access the facility and that visitors are limited and accompanied at all times. It is equally critical that all clocks,
including any time clocks and security access clocks,
have been synchronized so that there is no situation in
which data can be shown to be in conflict. The facility
infrastructure, which includes the physical building
as well as all utilities and access controls, helps ensure
consistent flow and preservation of data to demonstrate
reliable compliance. It is not sufficient to merely qualify
the facility at commissioning, but to also maintain it
throughout its use and create reliable documentation
that demonstrate it continues to operate as designed.
As already noted, card badges must have their clocks
synchronized. It is also important to recognize that the
badge is a form of an electronic signature that grants
or prevents access as well as tracking people’s presence
or absence from the facility. But badges alone do not
ensure personnel are appropriately gowned, have not
traversed from a dirty area into a clean area, or have
the appropriate qualifications to be in a given area or
perform tasks within that area. These require that various other controls, including administrative ones, are
put in place based on the operations at the facility. The
configuration of the facility can also have an impact on
the integrity of data if there is inadequate segregation
of activities, inability to visualize critical functions, and
failures to prevent cross-contamination.
Warehouse. Warehouses are a special area within a
facility where materials and products are stored to
preserve their integrity throughout their lifecycle.
Controls related to temperature, humidity, and lighting
can preserve or damage materials. Again, an underlying
concept within data integrity is that the things being
monitored or used have integrity so that when they are
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used, the data being generated have meaning. Materials
must be tracked to ensure they have been appropriately
inspected and stored, and that documentation reflects
both their current location as well as any changes made
to their quantity or use. Each of these items affects the
suitability of materials and ultimately, the integrity of
any documentation generated when using them.
Production. As with other parts of the operation,
controlled access to the production and packaging
operation is important for the integrity of data and operations. Documents such as batch records, SOPs, and
other instructions must be controlled to ensure current
versions are in use and that the information on the
batch records is an accurate representation of both the
operations being documented and the information provided to regulatory agencies. It is critical that operation
personnel use only equipment that has been qualified,
calibrated, and is within the maintenance cycle. The
production department has primary responsibility for
control of materials and ultimately, product, to ensure
that, when it is received, it is suitable for its intended
use and remains so throughout its presence within the
production department; excess is returned to storage;
and product is appropriately stored until all data have
been reviewed and the product has been dispositioned.
As with the laboratory, all steps in the generation of
documentation must follow the principles of ALCOA.
Documentation. The documentation lifecycle, that is,
controlled access to documentation before it is completed, appropriate issuance for use, appropriate review
after completion, storage to preserve its integrity, ability
to retrieve it for authorized purposes and disposal at the
appropriate times all lead to demonstrating compliance
with the regulations and preservation of the integrity
of records. Elements that should be part of any lifecycle
program include:
• Issuance of controlled documents of the correct
version, at the correct time, to authorized individuals
ensures that records have the possibility of being
reliable from the outset.
• Review of records after they have been generated to
ensure all pages and data are present and that there
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are no unexplained discrepancies ensures that the
record had integrity when it was placed into longerterm storage.
Storage systems must preserve the integrity of the
record for the duration of its required preservation.
This must include all aspects to ensure outside forces
do not damage the records and that the location of
the records can be known at all times.
Records must be able to be retrieved when needed
either for regulatory submissions, inspections, audits
or for generation of reports. The process must ensure
that the integrity is preserved throughout its time
out of long term storage.
Destruction of records that are no longer required.

Oversight tasks. Oversight is a critical aspect of ensuring the integrity of data from inception to final disposition. It comes primarily from departmental supervision
as well as from the quality organization. It also should
include periodic participation from senior management.
It does not occur in the manager’s office, but involves
observation of operations, speaking with operators, as
well as record review. The record review must be routine
and include all records/data related to a batch whether
generated in paper or electronic formats.
Oversight includes periodically challenging security
controls to verify they are still robust and have not been
altered whether intentionally or accidentally. While it
is important to create robust systems, it is also critically
important to periodically challenge controls to ensure
they are working, and if they are not working, to investigate why, and assess the impact the lack of control
has on the integrity of the data. It is also important to
periodically ensure data that has been archived can be
retrieved, reviewed, and appropriately manipulated –
for example, viewed in the original form (if dynamic it
remains dynamic, if static, static). Oversight involves an
independent assessment of all operations that generate
data to ensure complete, comprehensive records are captured and appropriately managed and that the record
contains sufficient detail to allow for a complete reconstruction of the activity it is purported to represent.
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Summary
Data integrity requirements are not new, these rules
have been in place for more than 50 years. It does not
make a difference whether companies are using computers, PLCs, or not. Individuals are the first and last
line of defense in ensuring data that are generated and
preserved have integrity. As mentioned, data integrity
has received significant attention from regulatory bodies. Too often companies think these are new expectations and only associated with computer-generated data.

Citation Husman DW. Data integrity and compliance with
GxP: A pragmatic approach. RF Quarterly. 2021;1(3):4-17.
Published online October 2021.

Computer data are only a small part of the data integrity landscape. To ensure data are reliable, significant
effort is required by management to ensure appropriate
governance is in place, that a culture of compliance
and integrity is established and significant controls
are implemented to ensure all aspects of the data and
record lifecycle are controlled and there are sufficient
checks and balances to make sure all parts of the system
are in agreement. The penalties and repercussions for
failure are severe. Some minimum quality management
systems and infrastructure that ensure data generated
can be relied upon throughout their required lifecycle
was also presented within the article.

2. History Compute website. Apple II – The complete

Acronyms and abbreviations
ALCOA, attributable, legible, contemporaneously recorded
original, accurate; cGMP, current good manufacturing
practice; GMP, good manufacturing practice; GxPs,

good manufacturing practices, good laboratory practices,
good clinical practices, good distribution practices, good

documentation practices, etc.; IRB/IEC, institutional review
board or independent ethics committee; NIST, National
Institute of Standards and Technology; SOP, standard

operating procedure; QMS, quality management system.
About the author
David Husman, PhD, is president and principal consultant

of David Husman Consulting, LLC in the United States. He

is an expert in quality management systems and data integrity
with more than 30 years’ experience in the industry in a range
of regulatory, quality assurance, and consulting roles. He is

an experienced auditor and trainer and holds certification in

regulatory affairs (RAC) and GMP (ASQ CPGP). He can be
contacted at david@davidhusmanconsulting.com

RegulatoryFocus.org

References
All references with URLs accessed 22 September 2021.

1. Federal Register. Part 133, 28 FR 6385. Drugs; current

good manufacturing practice in manufacture, processing,
packing, or holding. https://www.federalregister.gov/
citation/28-FR-6385. Dated 20 June 1963.

history of the Apple II. https://history-computer.com/

products/apple-ii-complete-history-of-the-apple-ii/. Last
updated 15 July 2021.

3. IBM website. The birth of the IBM PC. https://www.

ibm.com/ibm/history/exhibits/pc25/pc25_birth.html. Not
dated.

4. Federal Register, Electronic Records; Electronic

Signatures. 21 CFR Part 11 1997. https://www.govinfo.
gov/content/pkg/FR-1997-03-20/pdf/97-6833.pdf.

5. Food and Drug Administration. Part 11, Electronic

records; electronic signatures – Scope and application

[guidance for industry]. https://www.fda.gov/regulatoryinformation/search-fda-guidance-documents/part-11electronic-records-electronic-signatures-scope-andapplication. Current as of 24 August 2018.

6. Federal Register. 21 CFR 58. Good laboratory practices.
https://www.govinfo.gov/app/details/FR-1978-12-22.
Dated 22 December 1978.

7. European Union GMP Annex 11, Computerised Systems,
effective 1992 https://ec.europa.eu/health/sites/default/
files/files/eudralex/vol-4/annex11_01-2011_en.pdf,
accessed 18 Sep 2021.

8. European Commission. The rules governing medicinal
products in the European Union. Volume 4: Good

manufacturing practice; medicinal products for human

and veterinary use – Annex 11, Computerised systems.

Effective 30 June 2011. https://ec.europa.eu/health/sites/
default/files/files/eudralex/vol-4/annex11_01-2011_

en.pdf, accessed 18 Sep 2021.
9. Pharmaceutical Inspection Co-operation Scheme. Good
practices for data management and integrity in regulated
GMP/GDP environments. https://picscheme.org/
docview/4234. Dated 1 July 2016.

October 2021

16

Vo l u m e 1 • N u m b e r 3

10. Food and Drug Administration. Data integrity and

compliance with CGMP [questions and answers guidance
for industry]. https://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/Guidances/
UCM495891.pdf. Dated April 2016, current as of 13
December 2018.
11. Medicines and Healthcare products Regulatory Agency.
GxP data integrity definitions and guidance for industry
[draft for consultation July 2016]. gov.uk/government/
uploads/system/uploads/attachment_data/file/538871/
MHRA_GxP_data_integrity_consultation.pdf.
12. Food and Drug Administration. Data integrity
citations US. https://www.fda.gov/inspectionscompliance-enforcement-and-criminal-investigations/
compliance-actions-and-activities/warning-letters?utm_
medium=email&utm_source=govdelivery.
13. Part 11 citation, EU, issued June 10, 2021 http://
eudragmdp.ema.europa.eu/inspections/gmpc/
searchGMPNonCompliance.do accessed 17 Aug 2021.
14. 21 CFR 211. Current good manufacturing practices for
finished pharmaceuticals. https://www.ecfr.gov/current/
title-21/chapter-I/subchapter-C/part-211. Current as of 8
July 2020.
15. Food and Drug Administration. Data integrity and
compliance with drug CGMP: Questions and answers;
guidance for industry. https://www.federalregister.gov/
documents/2018/12/13/2018-26957/data-integrity-andcompliance-with-drug-cgmp-questions-and-answersguidance-for-industry. Published 13 December 2018.
16. European Commission. Vol. 4: Good manufacturing
practice – Medicinal products for human and veterinary
use [ch 4, Documentation]. http://www.it-asso.com/gxp/
eudralex_v27/contents/vol-4/chapter4_01-2011_en.pdf.
2010.
17. Medicines & Healthcare products Regulatory Agency.
‘GXP’ data integrity guidance and definitions. https://
assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/687246/MHRA_
GxP_data_integrity_guide_March_edited_Final.pdf.
March 2018.
18. Pharmaceutical Inspection Co-operation Scheme.
GMP guidance. https://picscheme.org/en/
publications?tri=gmp#zone. Published 1 May 2021.
19. 21 CFR 58. Good laboratory practice for nonclinical
laboratory studies. https://www.ecfr.gov/current/title-21/
chapter-I/subchapter-A/part-58. Last updated 3 January
2017.

RegulatoryFocus.org

Data integrity and compliance with GxP: A pragmatic approach

20. European Union Parliament and EU Council.

Directive 2004/9/EC Good laboratory practice
for nonclinical laboratory studies (GLP). https://
eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32004L0009&from=EN. Dated 11
February 2004.

21. European Union Parliament and EU Council.

Directive 2004/10/EC on the harmonisation of laws,
regulations and administrative provisions relating to
the application of the principles of good laboratory
practice and the verification of their applications
for tests on chemical substances [codified version].
https://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=OJ:L:2004:050:0044:0059:EN:PDF. Dated 11
February 2004.

22. 21 CFR 50. Protection of human subjects. https://www.

accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.
cfm?CFRPart=50&showFR=1 . Revised 1 April 2020.

23. ICH E6(R2). Guideline for good clinical practice.

https://www.ema.europa.eu/en/ich-e6-r2-good-clinicalpractice#current-version---revision-2-section. Last
updated 15 December 2016.

24. Food and Drug Administration. Submitting debarment

certification statements [guidance for industry]. https://
www.fda.gov/regulatory-information/search-fdaguidance-documents/submitting-debarment-certificationstatements. October 1998.

25. Food and Drug Administration. IDE informed consent.
https://www.fda.gov/medical-devices/investigational-

device-exemption-ide/ide-informed-consent. Current as
of 25 November 2020.

26. Confidence Pharmaceutical Research. Updates to ICH

E6: What it means for monitoring. https://www.stjude.
org/content/dam/en_US/shared/www/events/seminars/
good-clinical-practices-conference/kelman-what-itmeans-for-monitoring-clinical-trials.pdf. Dated 17
October 2016.

27. Food and Drug Administration. Application integrity
policy. https://www.fda.gov/media/71236/download.
Dated March 1998.

October 2021

17

Vo l u m e 1 • N u m b e r 3

Current good manufacturing practices
and quality system design

Joscelyn
Bowersock, MS

Richard Vincins,
RAC

Quality by design, or the principle of
building quality into a product and testing,
was introduced in 2011 as process validation guidance. Today it is codified within
the Title 21 section 820. The quality
management system (QMS) encompasses
this principle in all areas of healthcare
manufacturing – including drugs, biologics, and devices – and, with compliance,
can ensure the safety and effectiveness of
all manufactured products. The establishment, implementation, and maintenance of
the QMS process and procedures must be
a priority to ensure a culture of compliance
at all levels within the organizations.

Introduction
Title 21 of the Code of Federal Regulations
(CFR)1 provides specific regulations that
define the minimum current good manufacturing practice (cGMP) requirements
for drugs, biologics, and medical devices.
For example, 21 CFR 210, 211, and 600
provide the cGMP framework within
which drug and biologics manufacturers
must operate to manufacture compliant
products. Similarly, 21 CFR 820 provides
detailed requirements for medical device
manufacturing under cGMP, also known as
the quality system regulation (QSR), with
which device manufacturers must comply
to market their devices in the US. These
regulations are in place to ensure healthcare products in the US are manufactured
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according to a quality standard that ensures
their safety and effectiveness.
The cGMP regulations are based on the
quality-by-design (QbD) principle. This
principle is derived from the idea that
“quality should be built into the product
and testing alone cannot be relied on to
ensure product quality.”2 Using a QbD
approach means the product is designed
and manufactured to conform to its specifications consistently following the manufacturing process. This also applies to a
finished medical device’s safety and efficacy
are maintained throughout the product’s
lifecycle. Therefore, cGMPs do not apply
only to a drug, biologic, or medical device’s
manufacturing process; rather, cGMPs
apply to the entire product design, development, testing, manufacturing, and commercialization process.
The US Food and Drug Administration
(FDA) intended the cGMP regulations to
be flexible enough to allow manufacturers
to determine which quality system controls are most appropriate for their specific
products and operations while maintaining
compliance.2,3 In addition, because these
regulations must apply to so many different
product types, the agency describes what
must be done but does not prescribe how
this should be accomplished. cGMPs are
intended to prevent manufacturing defects,
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performance or efficacy failures, contamination, mixups, deviations, and nonconformities. Manufacturers
are responsible for establishing policies, procedures,
and processes to meet cGMP requirements. Although
different regulations apply to medical devices, pharmaceuticals, and biologics, their intent is the same: to
ensure healthcare product safety and effectiveness on
the US market.
Quality management system
cGMP regulations require establishment of a quality
management system (QMS). The QMS determines
how healthcare product manufacturers implement
cGMP regulations through a formal, documented
system. It is a framework or organizational structure
that maximizes conformity with policies and procedures, promotes process efficiency and accuracy, and
ensures product safety and efficacy. The QMS has an
impact on an organization’s daily activities at every level,
from the manufacturing floor to executive leadership.
Manufacturers with robust QMS processes can ensure
a QbD approach to product development, manage risk,
and initiate continuous improvement activities, when
necessary. If the QMS is implemented thoughtfully and

The QMS determines
how healthcare product
manufacturers implement
cGMP regulations through a
formal, documented system. It is
a framework or organizational
structure that maximizes
conformity with policies and
procedures, promotes process
efficiency and accuracy, and
ensures product safety and
efficacy.
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maintained well, a manufacturer may experience fewer
product failures and recalls and be subject to shorter
and less frequent FDA inspections.
Management responsibility. QMS establishment,
implementation, and maintenance are critical organizational management cGMP responsibilities. The regulations clearly hold executive leadership accountable for
cGMP compliance. The implication is that management
must be actively involved with the organization’s QMS;
although it can delegate authority, it cannot abdicate responsibility for the organization’s compliance with these
regulations. Management must participate by establishing quality policies, modeling compliance in its organizational role, leading management reviews, and making
compliant quality management a company priority.
Documentation: SOPs, work instructions, policies.
All aspects of a manufacturer’s QMS must be governed
by policies, standard operating procedures (SOPs), work
instructions or other process document types (Figure
1, p. 21). The figure displays a typical QMS documentation structure describing the lower levels, which have
more detail and documentation. Under the regulations,
each of these documents must be controlled. When
controlled, each policy, procedure or process document
must undergo a review and approval process before
being implemented and must have a revision history.
Controlled documents ensure everyone is using the
most recent and approved version of a particular procedure, policy instruction or process.
Change control. The FDA also requires manufacturers to implement change control for all QMS-related
documents. When executed properly, change control
ensures that any revisions made are critically reviewed
and approved before implementation. Change control
procedures must be established and should include the
method by which changes are communicated within the
organization. In some cases, a change may need further
verification and/or validation before implementation.
For example, if a change is made to a manufacturing
process step, that process may need to be revalidated before the change can be implemented. Similarly, changes
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to suppliers, raw materials, or inspection criteria may
also require verification before implementation. Change
control is critical to ensuring changes are implemented
only after appropriate review, validation, and approval.

Medical device cGMP
QSR
The QSR, codified in 21 CFR 820, covers medical device cGMP regulations. The QSR details how the FDA
expects medical device manufacturers to implement
QbD and cGMPs throughout the product lifecycle.
Depending on the device type and class, a manufacturer
must implement only the parts of the regulation appropriate for its device. Detailed FDA guidance provides
insight into the agency’s thinking about implementing
these important regulations.
Design control
The QSR includes regulations on design control, which
detail FDA’s required activities for medical device
design and development. Design control regulations

RegulatoryFocus.org

provide specific details on how the FDA expects
manufacturers to implement QbD during the product’s
lifecycle design phase. Design control is an iterative
process following a structured methodology to ensure
the device under development will be safe, effective, and
meet end-user needs (Figure 2, p. 22). These regulations
typically apply to all Class II and III devices. Most
Class I devices are exempt from this QSR requirement,
although there are exceptions, including devices automated with software, tracheobronchial suction catheters,
surgeons’ gloves, protective restraints, manual radionuclide applicator systems, and radionuclide teletherapy
sources. Design control activities must be documented
and recorded in a design history file (DHF).
Design and development plan. FDA regulations
require manufacturers to establish a detailed design
and development plan for each product. The plan must
specify the development process, compliance with design control, and assign responsibility for each activity.
It must also detail how different groups in the company

October 2021

21

Current good manufacturing practices and quality system design

Vo l u m e 1 • N u m b e r 3

Figure 2. Design control ‘V’ model process flow
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will interact and provide a review and approval schedule. The development plan is a dynamic, living document and should be maintained and updated throughout the design control process.
Design inputs and outputs. Design inputs are device
requirements and should encompass end-user and patient wants and needs. Design inputs also may include
regulatory requirements, patient preference data, or
postmarket surveillance feedback on similar products.
Inputs may include specific performance characteristics,
device specifications, reliability requirements, clinical
constraints (e.g., must be sterile), and handling and
storage requirements, among others. Design inputs can
be gathered from many different information sources,
including physician and surgeon requests, regulations,
published literature, or an emerging medical need.
Design outputs are device characteristics that manifest
the design inputs confirming device requirements and
specifications are met. These include materials, dimensional specifications, power source and electronic components, sterility, packaging, and usability, and so on.
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Design outputs must be measurable through verification
or validation to determine whether they manifest the
design inputs correctly. Design outputs often are captured in descriptive materials such as design/assembly
drawings, material specifications, production specifications and software code, among others.
Verification and validation. Verification and validation
are critical iterative design control testing processes and,
typically, are achieved via bench, animal and/or clinical
testing. Although they may appear similar, verification
and validation are distinctly different activities in the
design control process.
• Verification is the process of determining whether
the design outputs match the design inputs for
detailed requirements related to the finished device.
Verification is when the manufacturer ensures the
product is made correctly and specified requirements
have been fulfilled. In contrast, validation is the
process of determining whether the device meets its
intended use and function.
• Validation is when a manufacturer determines
whether the right product was manufactured and
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whether it meets end-user requirements. Verification
and validation are key design control activities
during which feedback and iterative changes occur.
If testing at this stage fails (e.g., the device does not
achieve performance specifications or meet the user
need), design controls revert to where changes can
be made and further testing conducted.
Design transfer. Design transfer is the process by
which final device specifications are transferred to manufacturing and documented in the device master record
(DMR). This transfer should be detailed specifically in
SOPs that ensure information is transitioned accurately
from the development team to manufacturing. Design
transfer is an iterative process that can start at any point
in the development process allowing components or
subassemblies to be manufactured in normal production
environment. This allows transition of responsibility for
finished product assembly into manufacturing, which is
anticipated for representative performance testing.
Design changes. Design changes can occur before or
after product launch, which may be handled different-

Manufacturers are expected
to establish, implement, and
maintain procedures, work
instructions, inspection methods,
and acceptance criteria under
strict controls to ensure each lot
is manufactured uniformly.

ly through design and development process. Design
changes before product launch may be less restrictive
to facilitate timely change processing through development activities. These changes must still be managed,
controlled, and recorded in a manner to allow understand impact changes on finished product develop-
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ment activities to be understood. Design changes after
product launch must be managed and controlled to
understand those changes’ impact on the finished device. A change assessment and review in the document
control process should support any required verification
or validation testing. Postproduct launch design changes
depending on their significance, may require a return to
the design and development process to update finished
medical device requirements, specifications or function.
Design review. Preplanned and documented design
reviews must occur at regular intervals during device
design and development. The reviews should take place
at appropriate stages within the design process to accurately evaluate the design stage. The design team should
include individuals with specialized knowledge of the
design at that stage, and at least one person not directly
responsible for the stage being reviewed. Design reviews
allow the manufacturer to examine the design process
up to the review point. These reviews typically are done
at specified design and development stages to accept design activities and proceed to the next step. If the review
necessitates design changes, design control ensures the
device process cycles back to a point where changes can
occur. Once changes are completed, design review must
be repeated before the next design step is initiated. Design review meetings should be documented thoroughly
in the DHF.
Production and process controls
Device cGMPs require manufacturers to control all
manufacturing and production processes to ensure the
final device meets specifications. Manufacturers are
expected to establish, implement, and maintain procedures, work instructions, inspection methods, and
acceptance criteria under strict controls to ensure each
lot is manufactured uniformly. Monitoring and measuring practices, such as in-process inspections or automatic recording, are required to ensure each product
meets production specifications at critical manufacturing process points. Where appropriate, processes must
conform to reference standards or established internal
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The FDA requires manufacturers
to establish handling procedures
for nonconforming products,
which include means to identify
nonconforming product and
designating space to quarantine
nonconforming products and
developing review processes
for nonconforming product
disposition.
requirements. Production, testing, labeling, packaging,
and other product realization activities are documented
in the device master record (DMR). This file typically
describes how a finished device is made. Whenever
a process change is made, change control procedures,
including process validation, must be followed.
Production and process control regulations also apply
to facility and equipment controls. These include
requirements for establishing and maintaining
procedures to prevent equipment or product contamination that would affect device quality. Similarly,
the QSR requires manufacturing sites to be located
in buildings adequate to manufacture devices meeting specifications and complying with internal and
regulatory requirements. Equipment must be installed,
inspected, calibrated, and validated. This is known as
Installation Qualification, Operational Qualification,
Process Qualification, or IQ-OQ-PQ. Each piece of
equipment must be qualified and calibrated when it is
installed (IQ). Its ability to perform the function for
which it was designed then must be verified (OQ). Finally, the manufacturing process related to equipment
performance must be validated (PQ). Periodic inspections are required to ensure all equipment performs
as intended to assure devices are manufactured to
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specification. Equipment software must also be validated to ensure automated processes are functioning as
intended. All of these activities must be planned and
documented under a manufacturer’s QMS.
Other regulations include posting acceptable equipment
and process tolerances for operator reference through
automated equipment or in documented instructions
related to processes. Documenting activities related to
finished device production ensures personnel follow
cleanliness and behavior procedures in the manufacturing space and implementing methods to remove
manufacturing material that could affect device quality.
Personnel also are required to be fully trained for their
jobs or supervised when working in specialized environments or conditions.
Acceptance activities and nonconforming product
The QSR requires manufacturers to establish acceptance
activity procedures and criteria for receiving in-process and final product inspections. Acceptance criteria
must be objective and may include testing, inspection
activities, or other means of establishing the product
meets specifications. Receiving acceptance may apply
when raw materials or components are initially received
or the device comes back to the manufacturer after
being treated or sterilized. In-process inspection occurs
during the manufacturing process to ensure the device
is being made to specification. Final acceptance occurs
at the completion of the manufacturing process when
it is decided whether the product should be released to
market. All activities related to production, testing and
inspection should be documented in the device history
record (DHR) with what product was made, typically
a single-unit assigned a serial number or a number of
units assigned a lot number.
Any product not meeting specifications is considered
nonconforming. The FDA requires manufacturers to
establish handling procedures for nonconforming products, which include means to identify nonconforming
product and designating space to quarantine nonconforming products and developing review processes for
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nonconforming product disposition. In addition, manufacturers must determine whether an investigation is
necessary to identify the nonconformity’s root cause and
whether to initiate corrective action. All nonconforming
product handling and disposition must be documented
in the DHR.
Labeling and packaging control
All device labeling and packaging must be controlled
to ensure proper labels meeting specifications and FDA
requirements are affixed to each product. In addition,
labeling must be inspected for accuracy, contain all required information and be approved before product release. Package labeling must include information related
to manufacturer, product description, unique device
identification, lot or serial number, applicable expiration
date, and so on. Labels are controlled documents subject
to change control. Further, manufacturers must ensure
packaging and shipping containers will protect the device, allow for proper sterilization (when required) and
maintain device integrity during processing, storage,
handling, and distribution.
Resource management
This encompasses a broad area defining the resources,
needs and requirements throughout an organization to
support how activities are performed and controlled.
Corrective and preventive action
Corrective action and preventive action (CAPA) is a
critical cGMP component affecting the entire device
manufacturing operation. CAPA defines how device
manufacturers implement continuous improvement
in operations, QMS compliance, device performance,
manufacturing process function, personnel training,
and so on. An effective CAPA program can impact a
medical device manufacturer’s compliance significantly in documenting these activities. Corrective action
initiates a process to address a nonconformity to prevent
the failure from occurring again, while preventive action
initiates a process to address a trend or potential issue to
prevent the failure from occurring.
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Under the QSR, a device manufacturer must establish,
implement, and maintain CAPA procedures and policies, including ongoing quality data analysis from operations, complaints, quality records, published literature,
management, and design reviews or any other quality
data source. Quality data analyses should be conducted
regularly using appropriate statistical techniques to
identify quality system deficiencies, recurring quality
problems, trends in adverse event occurrence, or other
quality issues and nonconformities. Once a nonconformity or trend is identified, the CAPA process should
be initiated. CAPA activities may include establishing
a team to investigate an issue or potential issue, conducting a root cause analysis, implementing product
testing, or gathering additional quality data. Under
CAPA, a root cause analysis’ extent is expected to be
commensurate with the nonconformity’s associated risk.
The greater the nonconformity’s risk or severity, the
more thorough the investigation must be. If corrective
or preventive action is deemed necessary, the regulations
require all actions to be verified or validated to ensure
the corrective or preventive action effectively addresses
the issue. Management review must be an integral part
of a CAPA program; the FDA expects these activities
to undergo management review and approval. All CAPA-related actions, including trending reports, analyses,
testing, and meeting minutes must be documented fully.
Complaint handling
All device manufacturers, regardless of their device’s
class, must comply with regulations pertaining to product complaint handling. The QSR requires device manufacturers to establish, implement and maintain policies
and procedures to handle product complaints. Further,
each complaint must be reviewed to determine whether
it must be reported to the FDA under 21 CFR 803,
Medical Device Reporting. In addition, each complaint
must be evaluated to determine whether an investigation is necessary. If no investigation is needed, then
the rationale for this decision and the person making
it must be recorded in the complaint file. Manufacturers must treat every complaint as though their devices
may have contributed to failure and report adverse
events to the FDA if the complaint meets reporting
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requirements. It is important to note that to determine
a complaint’s reportability to the FDA, the manufacturer’s device must have been involved in the occurrence
of the adverse event. FDA regulations are very specific
about the details required for each complaint, including the context in which the device problem occurred
and whether the device failed to meet specifications.
Complaint records must detail the complainant, device
identity, failure conditions, investigation, corrective
action, and so on, in a formal method. The manufacturer must also include in the complaint file whether the
device was in clinical use at the time of the incident, an
investigation or medical device report was required, and
any corrective action was needed.
Documentation
Each cGMP regulation section provides detailed expectations for required documentation. Every aspect of
design and development, improvement-related activities, review functions, complaint handling, training, and
device manufacturing activities must be documented.
All quality system documents must be maintained per
QSR requirements and must be retained for a period
of time equivalent to the device’s expected life, but no
less than 2 years. Records should be accurate, complete,
traceable, and have dates and signatures. Controlled
documents must be easily accessible from all locations
at which they are needed. Similarly, controlled documents must be readily available upon FDA request
during an inspection. Documents should be kept in a
manner to prevent damage or loss whether maintained
in hard copy or electronically.

All quality system documents
must be maintained per QSR
requirements and must be
retained for a period of time
equivalent to the device’s expected
life, but no less than 2 years.
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All QMS documents not specific to a device (e.g., quality
policy, quality system procedures, and so on) make up the
manufacturer’s quality system record. The FDA also requires three device-specific document assemblies – DHF,
DMR and DHR – to be compiled and maintained.
DHF. The DHF includes documents detailing a
specific device’s entire design and development process. It should document every design control step and
demonstrate accordance with an approved design plan
and product requirements. A device DHF, at minimum, should include the design plan and subsequent
iterations; design inputs, design outputs and product
specification documents; verification and validation
testing protocols and reports; design transfer records;
design change information; and design review minutes. A DHF also may include drawings, equipment
qualifications (IQ-OQ-PQ), labeling, and packaging
specifications and manufacturing process validations. A
specific device’s inspection and acceptance criteria also
may appear in a DHF. It is common for multiple iterations and revisions of each design and development step
to appear in a DHF, documenting the cyclical design
process expected under the design control regulations.
For manufacturers marketing multiple devices, a DHF
is expected for each device to which these regulations
apply. Similarly, for devices marketed before QSR implementation in 1997, a retrospective DHF should be
in place to document, to the best of the manufacturer’s
ability, each device’s design and development history.
DMR. The DMR contains all the information necessary to manufacture a particular device. The DMR
is the device “recipe,” containing all specifications and
steps needed to produce a finished device that conforms to all specifications and performance criteria.
The DMR is created during the design transfer process
(see Design Control section). A final DMR usually
is a complete document record or index referencing
applicable product realization activities such as manufacturing instructions, testing, inspection and labeling.
This document should contain only the most recent and
approved revisions of all procedures, work instructions,
drawings, inspection and acceptance criteria, tolerances,
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equipment controls, settings, and any other methods or
procedures needed to manufacture the device. As such,
the DMR must be updated and approved whenever
changes are made.
DHR. The DHR, also known as a lot or batch record,
is a record of a specific device or device lot’s production
history. This record should include the manufacturing date; documents showing the device’s progression
through manufacturing steps; forms detailing in-process
inspection and acceptance activities; detailed manufacturing information; a copy of any labeling affixed to or
packaged with the device; device packaging, evidence
of sterilization, if applicable; and final acceptance and
approval for release to market. The DHR must also
contain UDI information, and, in the case of surgical
implants or devices that support or sustain life, full
traceability data. In addition, the DHR must include
the number of devices in the lot, the number of devices
passing in-process and final inspection, and the final
number of devices accepted and released to market.
Other device cGMP requirements
A number of additional QSR requirements may apply,
including device handling, storage, distribution, installation, and servicing requirements. In addition, the QSR
requires valid statistical techniques to be implemented
whenever applicable, including the use of appropriate
sampling plans and methods. These statistical techniques are used in monitoring and measuring processes
to define what information is recorded and how it is
managed. Device manufacturers must determine which
QSR parts apply to their products and establish appropriate compliance programs.
International standard ISO 134854 was revised in
2016, with a significant number of changes placing a
much stronger emphasis on regulatory requirements,
process-approach and using a risk-based approach in
quality systems. This revision strengthens alignment
with the FDA QSR, including new sections such as
design transfer and complaint handling. It is important to note that ISO 13485 has not been a traditional
GMP requirement; however, many view the standard as
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state of the art, which would be interpreted as meeting
cGMP requirements. In addition, many medical device
manufacturers today are certified to ISO 13485 to meet
quality system and GMP requirements stipulated by
other regulatory agencies around the world.

Pharmaceutical cGMP
Definitions (per 21 CFR 210.3)
Acceptance criteria are the product specifications and
acceptance or rejection criteria, such as acceptable quality level and unacceptable quality level, with an associated sampling plan, necessary for making a decision to
accept or reject a lot or batch.
Active ingredient (AI) means any component intended to furnish pharmacological activity or other direct
effect in the diagnosis, cure, mitigation, treatment or
prevention of a disease, or to affect the structure or any
function of the body of man or other animals. AIs also
include those components that may undergo chemical
change in the drug product’s production and be present
in the drug product in a modified form intended to
furnish the specified activity or effect.
A batch is a specific quantity of a drug or other material
intended to have uniform character and quality, within
specified limits, and produced according to a single manufacturing order during the same manufacturing cycle.
Component is any ingredient intended for use in drug
product manufacture.
Drug product means a finished dosage form – for
example, tablet, capsule, solution, and so on – that
generally contains an active drug ingredient, but not
necessarily, in association with inactive ingredients. The
term also includes a finished dosage form that does not
contain an active ingredient but is intended to be used
as a placebo.
Inactive ingredient is any drug product component that
is not the active ingredient.
A lot refers to a batch, or a specific identified portion
thereof, having uniform character and quality within
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Buildings and facilities
should be located, designed
to eliminate or reduce the
risk of cross-contamination
or microbial infection and
constructed to facilitate
cleaning, maintenance and
operations as appropriate for
the manufacturing, packing,
processing and holding type
and stage.
specified limits; or, in the case of a drug product produced by continuous process, a specific identified
amount produced in a unit of time or quantity in a
manner that ensures its uniform character and quality
within specified limits.
Lot, control, or batch number is any distinctive combination of letters, numbers or symbols, from which a
drug product batch or lot or other material’s complete
manufacture, processing, packing, holding and distribution history can be determined.
Strength is the drug substance’s concentration (e.g.,
weight/weight, weight/volume or unit dose/volume
basis) and/or the drug product’s potency (therapeutic
activity) as indicated by appropriate laboratory tests or
by adequately developed and controlled clinical data
(expressed, for example, in terms of units by reference to
a standard).
Organization and personnel
A quality assurance (QA) unit is the group responsible
for overseeing a pharmaceutical or biological facility’s
administration and adherence to cGMPs. All qualityrelated drug product matters must be maintained by
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QA, including documents, internal audits, self-inspections, process validations, maintenance of critical
equipment, batch record reviews, vendor and supplier
audits and proper stability and storage requirements.
Complaint investigations also are under QA’s purview.
Under cGMP, a quality control (QC) unit must be
established (with written procedures) and has the
responsibility and authority to approve or reject all
components including drug products, containers,
closures, in-process materials, packaging materials and
labeling. Adequate laboratory facilities must be available for testing the items listed above. If procedures or
specifications impact the drug product’s identity, purity,
strength or quality, the QC unit can approve or reject
those procedures or specifications.
QA and QC form a pharmaceutical organization’s
quality unit. The two entities can be one group, separate
groups or a single individual or group, depending on the
organization’s size and structure.
There should be an adequate number of trained,
educated and experienced persons involved in drug
product manufacture, processing, packing or holding. In
addition, they must wear the correct personal protective equipment to ensure the drug product is free from
contamination. Personnel with illnesses, open lesions or
not practicing good hygiene habits will not be allowed
access to or contact with drug products. It is imperative
personnel follow all necessary steps and procedures to
prevent drug product contamination.
Consultants must be trained, experienced and educated in the area in which they are retained. Records for
each consultant must be maintained and include name,
address, qualifications and services provided.
Facilities and equipment
Buildings and facilities should be located, designed to
eliminate or reduce the risk of cross-contamination
or microbial infection and constructed to facilitate
cleaning, maintenance and operations as appropriate
for the manufacturing, packing, processing and holding
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type and stage. Adequate space and lighting must be
available for necessary equipment and materials to prevent mix-ups or contamination. Adequate cleaning and
personnel toilet facilities must be provided. Facilities
should include defined areas for control of materials,
production operations, labeling operations and release.
Equipment should be of an adequate size and design
and be placed in the proper environment to ensure it
works properly. Any part of the equipment that touches
the drug product or active pharmaceutical ingredient
(API) cannot be reactive, additive or absorptive. This
ensures strength, purity, identity, safety and quality are
not compromised. Equipment must be cleaned and
maintained regularly to ensure proper function and
prevent contamination issues.
Water. According to US Pharmacopeia (USP) 1231,5
water can be categorized as drinking water, bulk water or
sterile water. Drinking water is the minimum quality of
water that should be used for the preparation of official
substances and other bulk pharmaceutical ingredients.
Bulk water is produced and distributed on site, typically through a piping system. Sterile water is produced,
packaged, and sterilized to preserve microbiological
properties and contains no added substances or antimicrobial agents. USP states water quality must be assessed
through continuous monitoring of conductivity and total
organic carbon, which allows a more quantitative purity
and variability assessment, whereas current cGMP guidelines specify that levels of endotoxin and microbial counts
be established, monitored, and maintained.
Air. Adequate ventilation, air filtration, and exhaust systems should be provided in the manufacturing facility
and any testing laboratories. These systems should be
designed and constructed to minimize contamination
and cross-contamination risks. Equipment to ensure adequate control over air pressure, microorganisms, dust,
humidity, and temperature must be provided as appropriate for the drug product’s manufacture, processing,
packing, or holding.
Air filtration systems, including prefilters and particu-
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late matter air filters, must be used on air supplied to all
production areas. If recirculated air is used in production areas, measures must be taken to control recirculation of dust and other contaminants from production.
Sanitation and cleaning. Any building used for drug
product manufacture, packing, processing, or holding
must be maintained in a sanitary and clean condition.
The facility should be free of infestation from rodents,
birds, insects, and other vermin. Trash and organic
waste matter should be held and disposed of in a timely
and sanitary manner.
Written sanitation procedures should be available,
including responsibilities and descriptions of cleaning
schedules, methods, equipment, and materials to be
used in cleaning buildings and facilities. Procedures
should cover the use of appropriate rodenticides, insecticides, fungicides, fumigating agents, and cleaning
and sanitizing agents. Procedures should describe how
to prevent equipment, component, drug product container, closure, packaging, labeling material, and drug
product contamination adequately. These procedures
apply not only to employees, but also to contractors
and temporary staff.
Controls
Components and drug product containers. There
should be written procedures for describing receipt,
identification, storage, handling, sampling, testing, and
approval or rejection of components, containers, and
closures. All components should be visually inspected
for damage, broken seals, and evidence of tampering or
contamination before use and release. Representative
lots should be tested for conformity to specifications,
while maintaining sterility, before they are mixed with
existing stock. The vendor or supplier’s certificate of
analysis can be used in lieu of testing as long as the
manufacturing facility has processes and procedures
in place to ensure the certificate is sufficient. Drug
containers and closures should be additionally tested
to ensure each component is not reactive, additive, or
absorptive so as to alter any established drug product
requirements. Inventory should be stored in a manner
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that facilitates the use of the oldest stock first.
A unique code on containers and closures should
identify each lot in each shipment and be used to record
each lot’s disposition. Each lot should be identified appropriately as quarantined, approved, or rejected. Each
container and closure lot should be withheld from use
until the lot has been sampled, tested, or examined and
released for use by the QC unit.
Container closure systems should provide adequate
protection against foreseeable external factors in storage
and use that can cause drug product deterioration or
contamination. If applicable, containers and closures
should be sterilized and processed to remove pyrogenic
properties to ensure they are suitable for their intended
use. The sterilization and pyrogenic removal processes
must be validated.
Production and process. Written procedures should
exist for the production and process control to ensure
drug products, including those from re-processed
batches, have the identity, strength, quality, and purity as
reported. Testing is conducted on appropriate samples
of in-process materials. Weights, measures, components,
additions, and yield calculations should all be independently verified by a second person, unless that action
is performed by automated equipment, in which case
only one person is required to verify.
Packaging and labeling. Written procedures should
describe in sufficient detail the receipt, identification,
storage, handling, sampling, examination, and/or labeling and packaging of materials testing. Labeling and
packaging materials must be representatively sampled
and examined or tested upon receipt and before use in
packaging or labeling of a drug product. Labeling materials issued for a batch must be carefully examined for
identity and conformity to the labeling specified in the
master or batch production records. A representative lot
of final released packaging must be visually inspected
and results recorded on the batch or production record.
Labels are required to contain expiration dates. Products requiring reconstitution must include the product’s
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expiration before and after reconstitution. Exceptions to
this include new drug products for investigational use,
provided there are appropriate stability studies included
in the clinical trial use.
All OTC drug products that are not dermatologicals,
dentifrices, insulins, or lozenges must be in tamper-resistant packages. Tamper-evident packaging is required
for products accessible to the public while being held
for sale. To reduce the likelihood of successful tampering and to increase the likelihood that consumers
will discover if a product has been tampered with, the
package is required to be distinctive by design. Packages
with such designs are required to have labeling that is
prominently displayed and unaffected by the tamper
evident feature which identify such features. The FDA
requires notification of any change in packaging and
labeling under 21 CFR 314.70.
Laboratory. There should be written procedures for the
sampling and testing of all components, including packaging, for each drug product lot or batch. There should
also be established, scientifically sound specifications to
ensure all components conform to standards of identity,
strength, quality, and purity.
Instruments, apparatus, gauges, and recording devices
must be calibrated at appropriate intervals in accordance
with established written procedures containing specific
directions, schedules, accuracy, and precision limits and
provisions for remedial action in the event accuracy
and/or precision limits are not met. If the instruments,
apparatus, gauges, and recording devices do not meet
established specifications, they cannot be used.
Method validation. Any test (including in-process control tests) or analytical method used must be validated.
Written procedures describing how to conduct specific
test method validation should also contain acceptance
criteria for the results. Typically, a method validation
protocol or procedure will contain all the information
necessary to perform the validation. If test results do not
meet the predefined acceptance criteria in the specified
protocol or procedure, the test fails. Retesting can be
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conducted only if the validation protocol or procedure
provides guidance on retesting steps.
If the analytical method being used is included in a
relevant pharmacopoeia or recognized standard reference, method validation is not needed. However, the
test method’s suitability should be verified under actual
use conditions and documented.
Stability testing. A written testing program must be
established to assess the drug product’s stability characteristics. Stability testing results should be used to
determine appropriate storage conditions and expiration
dates. The written testing program should include:
• Sample size and test intervals based on statistical
criteria for each attribute examined to ensure valid
stability estimates;
• Sample retention storage conditions for testing;
• Reliable, meaningful, and specific methods;
• Drug product testing in the same containerclosure system as that in which the drug product is
marketed; and
• Drug product testing for reconstitution at the time
of dispensing (as directed in the labeling) as well as
after they are reconstituted.
An adequate number of drug product batches should be
tested to determine an appropriate expiration date and
a record of such data should be maintained. Accelerated
studies, combined with basic component, drug product
and container-closure system stability information,
may be used to support tentative expiration dates if full

An adequate number of drug
product batches should be tested
to determine an appropriate
expiration date and a record of
such data should be maintained.
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shelf-life studies are unavailable and being conducted.
Records
Production, control, and distribution records specifically
associated with a drug product batch must be retained
for at least 1 year after the batch expiration date or, in
the case of OTC drug products lacking expiration dating because they meet the criteria for exemption, 3 years
after batch distribution.
Master production. To ensure batch-to-batch uniformity, master production and control records for each
intermediate and API should be prepared, dated, and
signed by one person and independently checked, dated,
and signed by a second person. Master production
records should contain:
• Intermediate or API being manufactured and an
identifying document reference code;
• Complete raw material and intermediate list
designated by names or codes sufficiently specific to
identify any special quality characteristics;
• An accurate quantity or ration statement of each raw
material or intermediate to be used, including the
unit of measure;
• Production location and major production
equipment to be used;
• Detailed production instructions, including:
◦ Sequences to be followed;
◦ Ranges of process parameters to be used;
◦ Sampling instructions and in-process controls
with their acceptance criteria, where appropriate;
◦ Expected yield ranges at appropriate processing
or time phases;
◦ Where appropriate, special notations and
precautions to be followed, or cross-references to
them; and
◦ Instructions for intermediate or API storage to
ensure its suitability for use, including labeling
and packaging materials and special storage
conditions with time limits, if applicable.
Batch records. Batch production records should be
prepared for each intermediate and API and include
complete information relating to the batch’s production
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and control. These records should use a unique batch or
identification number and be dated and signed when
issued. Batch records may contain:
• Major equipment identity;
• Date and, if appropriate, times;
• Any sampling performed;
• Weights, measures and batch numbers of raw
materials, intermediates or any reprocessed materials
used during manufacturing;
• Signatures of personnel performing, directly
supervising or checking each critical step in the
operation;
• Actual yield; and
• Release testing results.
Distribution. These records should contain the product’s name and strength and description of dosage form,
consignee name and address, date and quantity shipped;
and the drug product’s lot or control number.
Complaint files. Written procedures describing how all
written and oral drug product complaints are handled
must be established and followed. The procedures
should contain QC unit review provisions for any complaint involving a drug product’s possible failure to meet
any of its specifications and, for such drug products, a
determination as to the need for an investigation. Complaint records should contain:
• Complainant’s name and address;
• Complainant’s name, title (if applicable) and phone
number;
• Complaint nature (including the API name and
batch number);
• Date the manufacturer, agent or manufacturer
employee receives the complaint;
• Action initially taken (including dates and identity
of the person taking the action);
• Any follow-up action taken;
• Responses provided to the complainant (including
the date the response was sent); and
• Final decision on the intermediate or API batch or lot.
Complaint records should be retained to evaluate
trends, product-related frequencies and severity, with a
view to taking additional and, if appropriate, immediate
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corrective action.
In addition, written procedures should define the circumstances under which an intermediate or drug product recall should be considered. The procedure should
designate who should evaluate the information, how a
recall should be initiated, who should be informed and
how the recalled material should be disposed.
Investigational use only
Investigational use only (IUO) drug products and
biologics are not required to be manufactured according to 21 CFR 211 if used in a phase 1 clinical trial.
Because a phase 1 clinical trial initially introduces an
investigational new drug into human subjects, appropriate cGMPs must be applied to ensure subject safety.
Therefore, IUO products are required to comply with
GMP requirements in Section 501(a)(2)(B) of the Federal Food, Drug, and Cosmetic Act.6 However, the drug
product to be used in phase 2 and 3 trials are subject to
21 CFR 210 and 211. In addition, any already approved
drug or biologic used in a phase 1 clinical trial must
comply with 21 CFR 210 and 211.
Adherence to cGMPs during phase 1 IUO drug manufacture occurs primarily through:
• Well-defined written procedures,
• Adequately controlled equipment and
manufacturing environment, and
• Accurately and consistently recorded manufacturing
(including testing) data.
Methods, facilities and manufacturing controls must
be in place to meet the appropriate standards for IUO
product identity, safety, purity, strength, and quality. The
important GMP aspects that should be adapted for
IUO products are:
• Personnel
• QC function
• Facility and equipment
• Component, containers, and closure control
• Manufacturing and records
• Laboratory controls (including testing and stability)
• Packaging, labeling, and distribution
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Recordkeeping

Chemistry, manufacturing, and controls (CMC) information must be submitted to the FDA as part of an investigational new drug (IND) application. The FDA will
determine whether the IUO drug or biologic to be used
in a phase 1 clinical trial is sufficiently safe to permit the
trial to proceed. The agency can conduct an inspection
if insufficient information is submitted in the IND to
allow it to determine the risks to clinical trial subjects or
if clinical trial subjects could be subjected to unreasonable
and significant risk. A manufacturer or sponsor’s clinical
trial could be put on hold or the IND could be terminated if sufficient information concerning the IUO drug or
biologic’s CMC is not provided in the IND.

Biologics cGMP

...because biological products
are made from living organisms,
additional GMP requirements
specific to biologics apply. This
is true especially when using
live viruses, spore-forming
microorganisms, and animals to
manufacture a biological product.

Definitions
The term “biological product” is defined in Public Health
Service Act (PHS Act)7 Section 351(i)(1) to mean: “a
virus, therapeutic serum, toxin, antitoxin, vaccine, blood,
blood component or derivative, allergenic product,
protein (except any chemically synthesized polypeptide),
or analogous product, or arsphenamine or derivative of
arsphenamine (or any other trivalent organic arsenic
compound), applicable to the prevention, treatment, or
cure of a disease or condition of human beings.”
General information
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The GMP requirements discussed above also are
applicable to biologics and biotechnology products.
However, because biological products are made from
living organisms, additional GMP requirements specific
to biologics apply. This is true especially when using live
viruses, spore-forming microorganisms, and animals to
manufacture a biological product. Ensuring facilities are
well maintained and do not promote contamination is
extremely important as are animal care and handling.
Adequate space to quarantine animals and perform
necropsies is equally essential. It is critical these areas
are separate from the actual manufacturing or processing areas and equipment. GMP requirements specific to
biologics are discussed below.
Personnel
Personnel working with pathogenic viruses or
spore-forming microorganisms who are engaged in the
care of animals or animal quarters should be excluded
from areas where other products are manufactured, or
should change outer clothing, including shoes, or wear
protective covering before entering such areas.
Personnel cannot enter live vaccine processing areas if
they have been working with other infectious agents
during the same workday. Only personnel actually
performing culture propagation, vaccine production and
unit maintenance should be allowed in the live vaccine
processing area. Personnel caring for animals used in
the live vaccine manufacture are excluded from other
animal quarters and from contact with other animals
during the same working day.
Plant and facilities
All equipment, manufacturing facilities and structures
must be of a suitable size and construction for the product being manufactured. In addition, manufacturing
facilities must have proper air handling (i.e., ventilation,
exhaust system) and water. For biologics manufacturing,
the ventilation system must be designed to prevent dissemination of microorganisms from one manufacturing
area to another and to avoid other conditions affecting
product safety. Cleaning procedures must ensure air-
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borne contaminants are minimized.
Work areas where products are manufactured or stored
must be kept orderly, clean, and free of dirt, dust,
vermin, and objects not required for manufacturing.
Precautions should be taken to avoid clogging and
back-siphonage of drainage systems. Work rooms must
be well lighted and ventilated. Filling rooms and other
rooms where open, sterile operations are conducted
must be adequate to meet manufacturing needs and
cleaning must be permitted. Refrigerators, incubators,
and warm rooms must be maintained at temperatures
within applicable ranges and should be free of extraneous material that might affect product safety.
Laboratory and bleeding rooms. Any room used for
product processing, including bleeding rooms, must be
fly-proofed and kept free of flies and vermin. The rooms
should be constructed to ensure no dust, smoke or other
deleterious substances are present and to permit thorough cleaning and disinfection. Rooms used for animal
testing, such as animal injection and bleeding and smallpox vaccine testing, will be disinfected and be provided
with the necessary water, electrical, and other services.
Animal quarters and stables. Animal quarters, stables,
and food storage must be of appropriate construction,
fly-proofed, adequately lighted and ventilated, and
maintained in a clean, vermin-free, and sanitary condition. No manure or refuse should be stored in or near
these areas to ensure fly breeding is not engendered.
Sufficient personnel are required to ensure adequate
animal care. The animals must be inspected daily if they
are used in production to check for any ill effects from
production. If an animal falls ill, it must be quarantined
and cannot be used for production until its recovery is
complete. Competent veterinary care should be provided as needed.
Any cases of actual or suspected infection with foot and
mouth disease, glanders, tetanus, anthrax, gas gangrene,
equine infectious anemia, equine encephalomyelitis or
any of the pock diseases among animals intended for
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manufacture or used to manufacture products require
the manufacturer to notify the directors of both the
Center for Biologics Evaluation and Research (CBER)
and Center for Drug Evaluation and Research.
Spore-forming microorganisms. Some spore-forming
microorganisms are used as sterilization process controls. They can be introduced only into manufacturing
facility areas where they will be used and only immediately before use. They cannot be pathogenic to man or
animals and cannot produce pyrogens or toxins. Steps
should be taken to avoid spore contamination of other
manufacturing facility areas.
Live vaccine processing. Live vaccine processing must
be performed under appropriate controls to prevent
cross-contamination of other products and manufacturing areas within the building. At minimum, live
vaccine processing should be in a dedicated manufacturing area in another building, a separate wing of a
building or quarters at the blind end of a corridor. The
building or area should include adequate space and
room for equipment for all processing steps, excluding
final container filling.
GMP for blood and blood components
Definitions. 21 CFR 606.3 describes blood as a fluid
containing dissolved and suspended elements collected
from a human’s vascular system.
A blood component is a product containing a part of
human blood separated by physical or mechanical means.
Personnel. GMPs require personnel responsible for
blood or blood component collection, processing, compatibility testing, storage or distribution to be adequate
in number, educational background, training, and
experience, including professional training as necessary,
to ensure competent performance of their assigned
functions and that the final product has the safety, purity, potency, identity, and effectiveness it is represented
to possess.
Facilities. Facilities must be maintained in a clean and
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orderly manner, and should be of suitable size, construction, and location to facilitate adequate cleaning,
maintenance, and proper operations.
Per 21 CFR 606.40, facilities should:
• Provide adequate space for the following, when
applicable:
◦ Private and accurate examinations of individuals
to determine their eligibility as blood donors;
◦ Blood withdrawal from donors with minimal risk
of contamination, or exposure to activities and
equipment unrelated to blood collection;
◦ Blood or blood component storage pending
completion of tests;
◦ Blood or blood component quarantine storage in
a designated location pending repetition of those
tests that initially gave questionable serological
results;
◦ Finished product storage before distribution;
◦ Quarantine storage, handling and disposition of
products and reagents not suitable for use;
◦ Orderly collection, processing, compatibility
testing, storage and distribution of blood and
blood components to prevent contamination;
◦ Adequate and proper performance of all
steps in plasmapheresis, plateletpheresis and
leukapheresis procedures; and
◦ Orderly conduct of all packaging, labeling and
other finishing operations.
• Provide adequate lighting, ventilation, and screening
of open windows and doors.
• Provide adequate, clean, and convenient
handwashing facilities for personnel and adequate,
clean, and convenient toilet facilities for donors
and personnel. Drains should be of adequate size
and, where connected directly to a sewer, must be
equipped with traps to prevent back-siphonage.
• Provide for safe and sanitary disposal of:
◦ Trash and items used during blood and
blood component collection, processing and
compatibility testing for management of
biohazardous materials; and
◦ Blood and blood components not suitable for use
or distribution.
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Equipment. Equipment used in blood and blood
component collection, processing, compatibility testing,
storage, and distribution should be maintained in a
clean and orderly manner and located in a place that
facilitates cleaning and maintenance. Cleaning and
disinfecting processes must be defined and validated
ensuring cross-contamination is prevented. A table in
21 CFR 606.60(b) details the frequency for observing,
standardizing, and calibrating different equipment
types. In addition, all equipment used in the manufacturing process meets specified requirements and is appropriately designed, constructed, placed, and installed
to facilitate maintenance, adjustment, cleaning, and use.
Supplies and reagents. As has already been discussed,
GMPs require supplies to be stored in a safe, sanitary,
and orderly manner. In addition, any surface that comes
into contact with blood and blood components intended for transfusion must be sterile and pyrogen-free
and cannot interact with the product in a manner that
would adversely affect its safety, purity, potency, or
effectiveness. Blood collection containers should be examined for seal breakage, abnormal discoloration, or any
other defects. If defects are noted, the containers cannot
be used. Material storage, conditions of storage, and
expiration dating need to be controlled to prevent use of
expired supplies or supplies that may be compromised
through storage and handling.
Certain reagents and solutions used in manufacturing
blood and blood components must be tested on a regular schedule per the manufacturer’s SOPs to determine
their capacity to perform as required. The list of reagents
and solutions with testing frequency is contained in 21
CFR 606.65(c).
Production and process controls
Standard operating procedures. Medical device,
pharmaceutical and biologic GMPs all require the
manufacturing facility to have written procedures in
place for processing products, QC testing and inspection, methods, finished product testing and labeling.
These procedures are required for blood and blood
component manufacturers as well. For these specific
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products, which will be used in transfusion and further
manufacturing purposes, written procedures must cover collection, processing, compatibility testing, storage,
and distribution. Proper quarantine and notification
procedures are required for those donors testing positive for HIV or HCV after donation. These procedures
should include determining suitability for release, notifying the transfusion recipient’s physician of record
or legal representative and donor deferral. For more
information on what the SOPs should describe, see 21
CFR 606.100(b).
Labeling
The FDA’s guidance on standard uniform blood and
blood component container labels,8 adopted the use of
the United States Industry Consensus Standard for the
Uniform Labeling of Blood and Blood Components
Using ISBT 128.9 This standard outlines the format,
structure, and readability of all blood and blood component labeling. These requirements are outlined in 21
CFR 606.121.
Circular of information. This document must be
available for distribution if the product is intended for
transfusion. It must contain adequate instructions for
use. Additional information required in a circular of
information can be found in 21 CFR 606.122.
Laboratory control system
Laboratory controls. Laboratory controls described
above for pharmaceutical products also apply to blood
and blood components. Scientifically sound and appropriate specifications, standards and test procedures must
be established to ensure blood and blood components
are safe, pure, potent, and effective.
Compatibility testing. Compatibility testing must be
performed according to written and approved SOPs. A
method must be in place for collecting and identifying
recipients’ blood samples to ensure positive identification. Procedures should be in place to demonstrate
incompatibility between the donor’s cell type and the
recipient’s serum or plasma type. There should also be
a procedure to expedite transfusion in life-threatening
emergencies.

RegulatoryFocus.org

Current good manufacturing practices and quality system design

Records
Donor records. While not all inclusive, the following
information is required to be collected:
• Donor selection, including medical interview,
examination and, if necessary, informed consent;
• Donor adverse reaction complaints and reports,
including results of all investigations and follow-ups;
• Immunization, including informed consent,
identification of the antigen, dosage, and route of
administration; and
• Records to relate the donor with the unit number
of each of his or her previous donations from that
donor.
Other records. Other records the manufacturer must
maintain for blood or blood components per GMP are:
processing, storage and distribution, compatibility test,
transfusion reaction reports and complaints, quality
control, and general records, including biological product deviations. These records are described in 21 CFR
606 and must be maintained according to an established
time period, including any specific state regulatory requirements for blood donor and recipient information.
Adverse event files. Per 21 CFR 606.170, records
must be maintained of any adverse reaction complaint
reports regarding each unit of blood or blood product
arising as a result of blood collection or transfusion. A
thorough investigation of each reported adverse reaction
is required. A written report of the adverse reaction investigation, including conclusions and follow-ups, must
be prepared and maintained as part of the record for the
lot or unit of final product.
If a blood collection complication or transfusion results
in a fatality, then the CBER must be notified as soon as
possible by telephone, facsimile, express mail, or email.
A written report of the investigation must be submitted
to CBER within 7 days after the fatality.
Combination products GMPs
Background
The FDA’s final rule on cGMP requirements for combination products is at 21 CFR Part 4. Combination
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product definitions are presented in FDA guidance,10
oting the various circumstances of combination
products in the medical industry. cGMP requirements
must be applied to the constituent parts – for example,
the drug or device – regardless of the final combination
product. However, the final rule provides two options
for how cGMP requirements are applied to combination products. In the first option, a manufacturer
demonstrates compliance separately for each product
constituent part considering implementing the drug
GMP or device QSR in its entirety. In the second
option, manufacturers demonstrate compliance to the
applicable parts of 21 CFR 211 or 21 CFR 820, rather
than demonstrating compliance to both full regulatory
requirements. This second option, considered a streamlined approach, has identified specific parts of 21 CFR
211 and 21 CFR 820 that would be applicable to either
a drug or device. As an example, a drug-device combination product manufactured in a facility primarily
for drug manufacturing would comply with 21 CFR
211 and the device constituent part would comply with
applicable 21 CFR 820 parts.

n

Demonstrating GMP
implementation compliance for
combination products would be
the same as for any individual
product type, that is, drug,
biologic, blood product, or device.

Implementing GMP compliance
Demonstrating GMP implementation compliance for
combination products would be the same as for any
individual product type, that is, drug, biologic, blood
product, or device. The final rule allows combination
products manufacturers to comply with regulations
applicable to constituent parts whether the final product
is co-packaged or a single-entity combination product.
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The final rule contains combination product definitions
that must be clearly understood to prevent confusion with other definitions contained in GMP (drug,
biologic) or QSR (device) requirements. This clarifies
terms used throughout those individual regulations
such as defining “constituent part,” not to be confused
with “component.” The FDA’s guidance on combination
product GMP requirements discusses this further for
various terms used in the regulations.
Implementing 21 CFR Part 4 allows combination
product or constituent part manufacturers to apply
respective GMP or QSR requirements appropriate to
the facility. The regulation focuses on the facility where
product is manufactured, not finished product composition. It is important that manufacturers implement
requirements “where appropriate” and that applicable
processes for establishing, implementing and monitoring are completed for compliance. Consideration
should also be given to documenting justification for
those GMP or QSR requirements that are not implemented for a facility. While this final rule is intended
for compliance by an individual facility, there are many
circumstances where multiple facilities are involved for
different aspects of processing those constituent parts.
Coordination and/or quality agreements should exist
between those facilities.
Changes to combination products must be controlled
appropriately concerning the safety and efficacy
of each constituent part and the final combination
product. Manufacturers should have procedures in
place notifying each other of any changes or intended changes to be made. The impact of these changes
should be coordinated between the drug and device
component manufacturers to consider additional activities, such as CMC and controls changes for drugs or
design verification for devices.
Individual cGMP requirements
Certain provisions need to be considered for implementing QSR requirements for device constituents and
GMP requirements for drug constituents, and biological products and human cells, tissues, and cellular- and
tissue-based products (HCT/Ps).
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QSR provisions. A number of primary processes

identified in 21 CFR 820 are important for compli-

ance such as management responsibility, design con-

trols, purchasing controls and CAPA. While 21 CFR

Part 4 does not address these individually, a number of
other guidance documents in medical device compliance can support compliance needs. FDA guidance

documents are not intended to be all encompassing, as
different types of medical devices exist. Manufacturers
must implement the appropriate and applicable parts
of the regulation.

Provisions of QMP requirements. Special requirements for drug products for drug manufacturing

compliance, including testing and approval or rejection,
calculation of yield, tamper-evident packaging, expira-

tion dating, testing and release for distribution, stability
testing, and reserve samples are identified in 21 CFR

211. This list does not fully encompass GMP requirements for drug products but helps medical device

manufacturers understand specific compliance areas.

The combination product GMP regulation also defines

constituent part batches or lots and how to link specific
batches or lots together. Master production and control

records in drug manufacturing should be clearly defined
to allow traceability among all constituent parts.

Provisions for biological products and HCT/Ps.

Biological products also have requirements defined by
21 CFR Parts 600-680. although a biological product

must comply with either GMP or QSR requirements.
The requirements in 21 CFR Parts 600-680 augment

GMP requirements for drug and device counterparts.
HCT/Ps not regulated under PHS Act Section 361
are regulated by the drug, device, and/or biological

requirements. Specific manufacturing requirements for

HCT/Ps are intended to prevent transmission or spread
of communicable diseases and protect public health.

Biological and HCT/Ps products intended to be used in
combination products should also be reviewed under 21
CFR Part 4.

RegulatoryFocus.org

Current good manufacturing practices and quality system design

Summary
FDA cGMP regulations exist to ensure the safety and
effectiveness of all pharmaceutical, biologic and medical
device products manufactured and commercialized
in the US. The importance of compliance with these
regulations cannot be minimized. Quite simply, failure
to adhere to cGMP requirements results in adulterated
product and puts public health at risk. Compliance with
all cGMP regulations is the responsibility of every manufacturer that commercializes pharmaceutical, biologic,
medical device, and combination products in the US.
QMS process and procedure establishment, implementation and maintenance must be management’s priority
to ensure a culture of compliance at all levels within
their organizations.
As regulations change, it is imperative manufacturers stay informed and have regulatory intelligence
operations to provide timely updates to leadership
and compliance teams. Training personnel on cGMPs’
importance and requirements will ensure everyone
understands their roles in the compliance program.
Attention to process and procedure validation is
critical, as are timely identification of and response
to deviations and failures. Continuous improvement
activities following internal audits, corrective and
preventive action activities, and FDA inspections will
help ensure all products are manufactured under the
QbD objectives of these regulations.
Acronyms and abbreviations
API, active pharmaceutical ingredients; CMC, chemistry,
manufacturing, and controls; CFR, Code of Federal
Regulations; CAPA, corrective action and preventive action;
cGMP, current good manufacturing practice; DHF, design
history file; DHR, device history record; DMR, device
master record; FDA, [US] Food and Drug Administration;
HCT/Ps, human cells, tissues, and cellular- and tissue-based
products; IQ-OQ-PQ, installation qualification, operational
qualification, process qualification; IND, investigational
new drug; OTC, over the counter; QA, quality assurance;
QbD, quality-by-design; QC, quality control; QMS, quality
management system; QSR, quality system regulation;
SOPs, standard operating procedures; UDI, unique device
identification.

October 2021

38

Vo l u m e 1 • N u m b e r 3
About the authors
Joscelyn Bowersock, MS, is the therapeutics solutions
architect and team lead for L7 Informatics. She has spent
more than 20 years participating in academic and clinical
research projects focusing on novel immunotherapies
for hematologic cancers. She specialized in process
implementation, validation, risk mitigation protocols, facility
commissioning, and master file development. Bowersock
is a regular speaker, focusing on manufacturing quality and
regulations. She can be contacted at joscelyneb@outlook.com
Richard A. Vincins, RAC, is part of the Oriel STAT A
MATRIX team as vice president of global regulatory affairs
responsible for regulatory affairs and quality activities. He brings
more than 30 years’ experience in the medical industry, including
worldwide regulatory compliance efforts for medical device, in
vitro diagnostic, and pharmaceutical companies. Vincins is a
Chartered Quality Professional, ASQ Certified Medical Device
Auditor, and Certified Quality Auditor and holds a Regulatory
Affairs Certification. He graduated from Bridgewater State
College, MA, with a bachelor’s degree in biomedical biology. He
can be contacted at rvincins@orielstat.com
Citation Bowersock J, Vincins R. Current good manufacturing practices and quality system design. 2021;1(3):19-39.
Published online October 2021.
Acknowledgment This article is based a chapter in
Fundamentals of Medical Device Regulations. The full
citation for the chapter is:
Bowersock J, Vincins R. Current good manufacturing practices and quality system design [ch. 8]. In: Fundamentals of US
Regulatory Affairs. 11th ed. Regulatory Affairs Professional
Society; 2019:157-72.
References
All references with URLs accessed 24 September 2021.

1. Code of Federal Regulations. Title 21: Food and Drugs.

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/
cfrsearch.cfm. Current as of 1 April 2020.
2. Food and Drug Administration. Quality systems approach to
pharmaceutical cGMP regulations [guidance]. https://www.
fda.gov/media/71023/download. Dated September 2006.

RegulatoryFocus.org

Current good manufacturing practices and quality system design

3. Food and Drug Administration. Design control

guidance for medical device manufacturers.
https://www.fda.gov/downloads/MedicalDevices/
DeviceRegulationandGuidance/GuidanceDocuments/
ucm070642.pdf. Dated 11 March 1997, current as of 10
September 2018.
4. International Organization for Standardization.
Medical devices — Quality management systems —
Requirements for regulatory purposes. https://www.iso.
org/standard/59752.html. Last reviewed 2020.
5. US Pharmacopeia. Water for pharmaceutical purposes.
http://www.uspbpep.com/usp29/v29240/usp29nf24s0_
c1231.html. 2016.
6. Federal Food, Drug, and Cosmetic Act. https://
uscode.house.gov/view.xhtml?path=/prelim@title21/
chapter9&edition=prelim.
7. Public Health Service Act. https://uscode.house.gov/view.
xhtml?req=granuleid%3AUSC-prelim-title42-chapter6A
&saved=%7CKHRpdGxlOjQyIHNlY3Rpb246MjQ3ZC
BlZGl0aW9uOnByZWxpbSk%3D%7C%7C%7C0%7Cf
alse%7Cprelim&edition=prelim.
8. Food and Drug Administration. Recognition and use
of a standard for uniform blood and blood component
container labels [guidance]. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/
recognition-and-use-standard-uniform-blood-and-bloodcomponent-container-labels. June 2014; current as of 15
May 2019.
9. Federal Register. Revisions to labeling requirements
for blood and blood components, including
source plasma. https://www.federalregister.gov/
documents/2012/01/03/2011-33554/revisions-tolabeling-requirements-for-blood-and-blood-componentsincluding-source-plasma. Effective July 2012.
10. Food and Drug Administration. Current good
manufacturing practice requirements for combination
products [guidance]. https://www.fda.gov/downloads/
RegulatoryInformation/Guidances/UCM429304.pdf.
Issued January 2015.

October 2021

39

Vo l u m e 1 • N u m b e r 3

Medical device quality
management systems

Introduction

Gert Bos, MSc, PhD,
FRAPS

A quality management system (QMS) is
one of the five medical device conformity
assessment elements.1 Manufacturers of
medical devices are expected to implement,
document, and maintain a QMS that
“ensures the medical devices it designs,
manufactures, and supplies to the market
are safe, perform as intended, and comply
with the relevant provisions of the regulations in the countries where the product is
made available.”2
Today, a QMS is seen as a set of interrelated
or interacting processes to establish policy
and objectives and to achieve those objectives regarding quality (Figure 1, p. 42).2
The recognized international standard for
medical device quality management systems
(MDQMS) is ISO 13485:2016 (Medical
devices; quality management systems; requirements for regulatory purposes). In some
jurisdictions, the previous version of the
standard, ISO 13485:2003, is also accepted.
The 2016 version of the standard has nearly
reached globally implemented status. At
first glance, the structure of the new version
of the standard has remained the same, and
hence has not been restructured like most
QMS standards. The key objectives in the
update focus on bringing the requirements
closer to the state-of-the-art expectations
in the global regulatory environment. Many
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elements from the US Food and Drug
Administration’s (FDA’s) Quality System
Regulations (QSRs) that did not make it
into the previous version of the standard
are now included. In addition, key concepts
from the global audit model MDSAP
(IMDRF’s Medical Device Single Audit
Program) have been integrated, as well as
changes resulting from the new European
Medical Devices Regulation (EU MDR).
These additional elements include:
• Increased focus on compliance with
regulatory requirements
• Process controls based on risk
management
• Increased requirements for design and
development, including considerations
of usability, use of standards, verification
and validation, design and development
transfer, and design records
• Increased controls for outsourced
processes and suppliers
• Increased requirements for process
validation
• Increased requirements for “feedback,”
including complaint handling
• Introduction of statistical techniques for
data analysis
QMS vs GMP
It is important to understand how QMS
(and quality requirements in regulations
and standards) can relate to several, if not
all, processes within an organization that
can impact at least one medical device
lifecycle phase.3

October 2021

41

Medical device quality management systems

Vo l u m e 1 • N u m b e r 3

Figure 1. Process flow of interrelated QMS processes
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Source: Qserve Group

Companies or organizations can be involved in one or
more lifecycle stages, including medical device design
and development, production, storage and distribution,
installation or servicing, changes and updates, and associated activities (e.g., technical support). When applied
to the manufacturing process, QMS requirements impose strict controls to create a controlled manufacturing
system, sometimes referred to as good manufacturing
practice (GMP). The objective is to reduce the likelihood of a nonconforming product reaching the market,
or, even better, not produced at all, thus ensuring products’ ultimate safety and effectiveness.4

medical device’s risk class; they are also dependent on
the regulatory pathway in the related country or region.
MDQMS specifies requirements for an organization to
implement a QMS to demonstrate its ability to provide
medical devices and related services that consistently
meet customer and applicable regulatory requirements.

QMS requirements and conformity assessment
As with other medical device conformity assessment aspects, QMS requirements are usually dependent on the

approach in controlling the manufacturing process was
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Historical perspective on ISO 13485
In the past, the only way to ensure the satisfactory manufacturing of products was for manufacturers to inspect
the finished products. This reactive approach was modified in the 1950s and 1960s, when a more proactive

used. Out of this new approach and the work of Walter
A. Shewhart on statistical methods, quality control
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was born. Another development, based on the work of
William Edwards Deming, was the use of a management system enabling requirements to be fulfilled, now
known as quality assurance (Figure 2, p. 43).
For decades, manufacturers and purchasers (with a
strong emphasis on government and military purchasers) used their own requirement sets to manage quality.
In the UK, it was anticipated that different manufacturers and purchasers could use standards to aid the
commercial exchange of goods; thus, British Standard
(BS) 5750 on quality systems was created. Using these
early quality system documents, an international series
of standards on quality system requirements, the ISO
9000 series, was created in the late 1980s. This series
has been updated several times, but for this article, the
1994, 2000, and 2015 updates are the most important.
In Europe, in the late 1980s and early 1990s, unified regulations (directives) for medical devices were

introduced to avoid each country having its own –

sometimes conflicting – regulations. As part of the

conformity assessment under this regulatory regime, it

was imperative for manufacturers to use quality systems

and the European counterpart to ISO 9001, EN 29000.
However, for medical devices, use of ISO 9001 requirements alone was determined to be inadequate. Therefore, a new standard, EN 46000, was created, based

on the 1994 version of ISO 9001/EN 29000, but with
several additions and changes.

In 1996, the International Organization for Standard-

ization (ISO) created an international version, based on
EN 46000, which was the first version of ISO 13485.
This version was revised in 2003 to keep the standard

current with the 2000 version of the underlying indus-

try-wide ISO 9001. ISO 13485 includes a corrigendum,
a list of corrections from 2009, developed mainly to
correct references to ISO 9001:2000.

Figure 2. Plan-Do-Check-Act methodology
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Figure 3. Requirements clauses in ISO 13485:2016
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In 1999, a guidance document on the application of
ISO 13485 was created (ISO 14969, Medical devices;
quality management systems; guidance). The document
was revised in 2004 to align with the new version of
ISO 13485.
In recent years, the QMS standard ISO 9001 was
restructured in accordance with specific ideas on risk
management and lifecycle control. It has moved away
from strict minimum requirements to a more open form
of setting quality expectations. The underlying concepts
of risk management, however, deviate from the classic
risk management principles applied to the design and
production of medical devices.
Subsequently, ISO 13485 was fully revised in 2016. This
revised standard is quite different than ISO 9001:2015,
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because it kept the original structure and concepts of

the QMS series and did not follow the new structure

developed by ISO for most QMS systems. In addition,

it addresses current and upcoming medical device regu-

latory requirements more appropriately, for example, the
EU MDR and EU IVDR.

Overview of ISO 13485:2016 requirements
The requirements from the standard, as modeled on ISO
9001:2000, are divided into clauses (Figure 3, p. 44):

Clauses 0-3 – The introductory clauses highlight the
standard’s structure and goal, definitions, and above

all, explain the process approach of connected inputs
and outputs in and between the various processes a
company applies.
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Clause 4 – Quality management system requirements
are divided into two parts: general requirements and
documentation requirements.
The general requirements in Section 4.1 outline the
manufacturer’s responsibility to establish, document,
implement, and maintain an effective QMS and to
identify all the processes related to product design,
manufacture, and distribution (including lifecycle activities). These processes form the QMS and should be
monitored and measured for their efficacy.
The documentation requirements in Section 4.1 outline
the organization’s responsibility to develop the quality policy and objectives, the quality manual, and all
documents and records necessary for the QMS to be
effective. Documents should conform to several requirements related to approval and controlled use, including
change control.
The standard also requires the organization to create a
file containing the technical specifications and QMS
requirements for each medical device type or model.
This was created as a generic requirement because an
international standard, such as ISO 13485, should
not use definitions from specific regulations (e.g., the
technical file/technical documentation requirement for
CE marking).
Clause 5 – The organization’s top management is
responsible for specific requirements. This includes
requirements for management commitment, the definition of a management representative, and recurring
management reviews, where QMS effectiveness is evaluated and accepted (or actions defined to maintain its
effectiveness). The conclusion can be based on a series of
internal audits and internal trend analysis prescribed in
more detail in Clause 8.
Top management must also define the quality policy
and the quality objectives based on the quality policy
and the organization’s purpose, plan for QMS implementation and define the responsibility and authority of
those involved, and create clear and effective communication channels.
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Clause 6 – Resource management requires the determination of resources to implement the QMS, maintain
its effectiveness, and meet regulatory and customer
requirements. Human resource requirements are related
to the competency needed to perform defined activities, including any training for achieving the required
competency. This standard defines competency based on
appropriate education, training, skills, and experience.
Infrastructure requirements are related to the system’s
physical components, such as buildings, workspace,
utilities, and process equipment. Work environment requirements are related to personnel’s health, cleanliness,
dedicated clothing (where appropriate), work environment conditions, training, and handling contaminated
products.
Clause 7 – This deals with product realization. Clauses
4, 5, 6, and 8 can be considered to be related to supporting processes, but Clause 7 is related to medical
device design and development, manufacturing, and
distribution, which can be considered the heart of the
company’s QMS.
Product realization should be planned, including customer interaction and processes that will input the product’s
requirements. Design and development should be controlled, beginning with a planning requirement. Other
design and development control steps are design input,
design output, design review, design verification, and validation (Figure 4, p. 46). A change control process should
be active throughout the device’s lifecycle and include
evaluation of the effect of the changes on constituent
parts and products already delivered (Figure 5, p. 46).
Purchasing controls are needed to ensure purchased
products or services conform to requirements. This
includes the verification process for purchased products
and services.
The manufacturing process should have controls related
to product cleanliness and contamination control,
installation and service activities, including specific
requirements particular to sterile medical devices, such
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Figure 4. Design and development control steps
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as sterilization parameter records. Processes in which
the resulting output cannot be verified (called “special
processes” in some regulations) must be validated.
Products must be identified during manufacturing and
fulfill traceability requirements to ensure they can be
traced after distribution. (Traceability requirements
might not be applicable to all products, depending on
risk classes and specific regulation requirements).
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Measuring and monitoring devices must be defined and
maintained to enable them to function correctly, including calibration and safeguarding from adjustments, as
appropriate.
Clause 8 – Measurement, monitoring, and improvement defines the process requirements to verify whether
the QMS is performing as intended and, if not, the
actions to be taken.
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Monitoring and measurement include obtaining feedback on meeting customer requirements, internal audits,
process monitoring and measurement, and product
monitoring and measurement. Nonconforming product
should be identified and controlled to prevent unintended use or delivery. Data from the measuring and
monitoring processes should be analyzed.
Improvement includes, among other requirements, corrective and preventive actions (CAPAs) resulting from
analysis, enabling the system to maintain its efficacy.
ISO 13485 in regulatory systems
Although ISO 13485 is widely recognized as the international medical device quality system standard, it is
not accepted globally because:
• Standards are mostly voluntary because they become
mandatory by regulation in only a limited number
of cases.
• Some regulatory systems have their own QMS
versions, for example, the FDA has its own set
of QMS requirements in the Quality System
Regulations.
However, many, if not all, countries use and accept ISO
13485 in one form or another.
Another recent development within the International
Medical Device Regulators Forum (IMDRF), the successor organization to the Global Harmonization Task
Force (GHTF), is the MDSAP. The MDSAP’s objective
is to “develop a standard set of requirements for auditing
organizations performing regulatory audits of medical
device manufacturers’ quality management systems.”5
This standard set of requirements is based on the standard’s 2016 version and allows an MDSAP-recognized
auditing organization to conduct a single regulatory
audit of a medical device manufacturer that satisfies the
relevant regulatory authority requirements. Many of
the assessment bodies are also an EU notified body, so
although outside of the scope of the MDSAP audit, the
EU requirements can be assessed in the same visit.
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United States
The FDA does not accept ISO 13485, as such, in its
regulatory framework because it has its own QMS
requirements. They are defined in the 21 CFR Part 820,
the QSR.6 The QSR was created in 1996 and is based
on the 1994 version of ISO 9001 and the 1996 version
of ISO 13485.
However, even if the FDA does not accept ISO 13485
directly, it continues to work toward future recognition
and acceptance through the development of two activities. The first is the Medical Device ISO 13485:2003
Voluntary Audit Report Submission Pilot Program,7
which aims to reduce FDA’s workload (by removing the
manufacturer from FDA’s audit plan for one year) if an
ISO 13485 compliance audit evaluation has been conducted by the regulatory agencies in Canada, Japan, the
EU, or Australia. The second is the implementation of
IMDRF’s MDSAP program. The FDA will continue to
accept MDSAP audit reports as a substitute for routine
agency inspections.
Canada
Health Canada has formal medical device manufacturer
QMS requirements8 that rely directly on compliance
with ISO 13485 (Canadian version of the international
standard). The requirement applies only to Class II,
III, and IV devices. Class I device manufacturers are
not required to meet QMS regulatory requirements
in Canada. Historically, QMS certificates have been
accepted by Health Canada only if they are issued by
a special third-party auditing organization, Canadian Medical Devices Conformity Assessment System
(CMDCAS)-recognized registrars. Canada has since
replaced its current system with a mandatary MDSAP
verification scheme.
European Union
The EU version of ISO 13485:2003 (currently EN
ISO 13485:2012), is a harmonized standard under the
old directives. For the new EU MDR and EU IVDR
regulations, no harmonized standard has been defined
yet, and many companies will likely continue to follow
the existing standard. Although EN ISO 13485’s
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implementation is voluntary, it provides an established
way to comply with the medical device regulations, as
applying a harmonized standard presumes conformity
with the related regulation requirements. It means
fulfilling the standard’s expectations as specified in
the annexes Z and filling the gaps in compliance these
annexes indicate.
It is important to understand that QMS is not
required by the EU medical devices legislation, but
QMS requirements are included in the various possible routes to obtain the CE Mark (e.g., the most
complex and complete route is called the “Full Quality
Assurance” route).9 It is also important to understand
that, although ISO 13485 certification is not required,
it usually is better for manufacturers to get certified so
that they can use this certification in other countries
where it is accepted.
Brazil
Brazil’s National Health Surveillance Agency (ANVISA) does not accept ISO 13485 in its regulatory
framework because it has its own set of QMS requirements. They are defined in RDC 16:2013.10 RDC 16
revises the old regulation, RDC 59:2000, parts of which
were based on the 1996 and 1978 versions of FDA’s
QSR. However, ISO 13485 is used in the certification processes performed by the National Institute of
Metrology, Quality, and Technology and is required
by ANVISA to register some devices (e.g., medical
electrical equipment.)11 ANVISA also is involved in the
IMDRF MDSAP program.
Other countries
As mentioned previously, many countries use and accept
some form of ISO 13485. For example, countries without
formally developed medical device regulations require
or accept CE marking as a way to enter their markets.
In those instances, ISO 13485 is accepted as a way to
comply with EU regulations. Other countries may accept
certificates of compliance with ISO 13485 to meet their
regulations’ general quality systems requirements.
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QMS process validation
GHTF published a guidance document to assist
manufacturers in understanding QMS requirements
for process validation.12 Qualification and validation
processes go hand in hand. Qualification involves
design qualification (DQ), installation qualification
(IQ), operational qualification (OQ), and performance
qualification (PQ).
Process validation uses objective evidence to prove
a process consistently produces a result or product
meeting its predetermined requirements.12 This evidence must be documented in a protocol explaining the
different validation steps and test parameters. Process
validation is only one element of validation and includes
facility and equipment validation (DQ, IQ, OQ, and
PQ) in addition to cleaning validation, analytical validation, and computer validation. All these activities are
generally defined in a validation master plan.
Product development and manufacture involve diverse
and complex steps. Adequate controls must be in place
to ensure products meet their declared specifications
and that the processes produce consistent results. Inadequate process validation could result in critical process
deviations at a later stage that may require corrective
actions and revalidation and raise compliance issues.
Decision trees (Figure 6, p. 49) can help manufacturers determine whether a process needs to be validated,
which is especially important for very complex processes. Software, even when used in verifiable processes, also
should be validated.12 GHTF/SG3/N99-10 (Edition
2; Quality Management Systems – Process Validation
Guidance Annex A) provides process validation statistical methods and tools. Practical steps involved in a
validation process include the following:
• Creating a validation master plan
• Choosing team members from quality assurance,
engineering, manufacturing, and so on
• Developing a protocol to define which processes and
devices need to be validated
• Selecting statistical methods for data collection and
analysis
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Figure 6. Process validation decision tree
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•
•

Creating a maintenance plan and repair criteria
Developing revalidation criteria

IQ, OQ, and PQ
Facility and equipment validation relates to IQ, OQ,
and PQ and may include calibration and computer
validation.
•
•

•

IQ determines whether the equipment has been
installed correctly
OQ determines whether the end-product meets all
defined requirements under all anticipated conditions
of manufacturing, that is, worst-case testing
PQ determines whether the process produces
acceptable product consistently under normal
operating conditions

All validation activities should be recorded in a final
report. The validated state should be maintained by continuous monitoring and control. If major changes are
implemented, then the process must be revalidated.
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Validation master plan
A validation master plan (VMP), although not mandatory, is useful. It outlines the principles involved in

facility qualification, defining the areas and systems to
be validated.13 The VMP is the validation program’s

foundation and, ideally, should include process vali-

dation, facility and utility qualification and validation,
equipment qualification, cleaning, and computer vali-

dation. It provides a written program for achieving and

maintaining a qualified facility with validated processes.
The specific qualification and validation procedures and
activities should be defined in specific standard oper-

ating procedures (SOPs) covering both equipment and
processes. Examples of equipment-related SOPs are:
•

IQ

•

PQ

•
•
•

OQ
Calibration

Software validation
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Examples of process-related SOPs are:
• Process validation
• Cleaning validation
• Validation of analytical methods14
Control of products and services from suppliers
In today’s complex manufacturing environment, medical device manufacturers rely heavily on suppliers for
different services and supplies. Typical supplier services
include the following:
• Off-the-shelf products
• Parts and components made to a manufacturer’s
specifications
• Services (e.g., sterilization, design, document
archiving, transport)
• Finished medical devices
Although the term “manufacturer” may be defined
differently in various jurisdictions, regulatory authorities ultimately hold one medical device “manufacturer”
or entity primarily responsible for meeting regulatory
QMS requirements.14 If parts of the manufacturing
process are outsourced, the responsibility for QMS
compliance lies with the manufacturer and cannot be
delegated to any product or service supplier.
Some suppliers may undergo a form of oversight by
either a regulatory authority or a third party operating
on behalf of a regulatory authority, but the manufacturer does not relinquish responsibility for establishing controls and providing evidence for products and
services obtained from suppliers. This control typically
comprises six phases (Figure 7, p. 51):
• Planning
• Selection of potential supplier(s)
• Supplier evaluation and acceptance
• Finalizing controls
• Delivery, measurement, and monitoring
• Feedback and communication, including the CAPA
process15
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All supplier products and services should be strictly controlled to ensure they meet the manufacturer’s
standards and enable it to fulfill its legal obligations.
Manufacturers should have a formal evaluation and
selection procedure to verify suppliers’ capabilities. This
may be a formal audit or, for less-important suppliers,
verification of ISO certification. Once selected, suppliers and contract manufacturers should be inspected
and reassessed at least once a year. Evidence of control
over suppliers’ products and services (on site or readily available) normally will be subject to inspection
by regulatory authorities and/or third parties. Failure
to demonstrate evidence of controls associated with
products and services from suppliers could result in the
manufacturer’s QMS being deemed noncompliant.15
Conclusion
An effective QMS enables an organization to control
the design, manufacturing, and supply processes to ensure its medical devices perform in a safe and effective
way and conform to agency regulations and expectations around the world.
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Figure 7. Key activities for supplier control
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Medical device compliance and
postmarketing activities

Ryan Burke, RAC

Elizabeth
Goldstein, RAC

This article provides an overview of medical
device postmarketing requirements. These
requirements include, but are not limited to,
establishment registration, medical device
reporting, and device tracking. Additional
requirements include postmarket surveillance studies required under Federal
Food, Drug, and Cosmetic Act (FD&C
Act) Section 522 and postapproval studies
required at the time of approval of certain
application types.
Introduction: Establishment
registration and product listing
The US Food and Drug Administration
(FDA) requires establishments involved in
medical device production and distribution
to be registered (21 CFR 807). Such registrations must be updated annually. Establishments involved in the manufacture, preparation, propagation, compounding, assembly,
or processing of medical devices intended
for human use also are required to list their
commercial devices. Tables 1 and 2 (pp. 55
and 56) show the registration, listing, and
fee responsibilities of domestic and foreign
establishments.
Under the Food and Drug Administration Amendments Act of 2007, the FDA
requires all initial, annual, and updated
registration and listing information to be
submitted electronically unless a waiver
has been granted. Congress has authorized
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the FDA to collect annual fees for device
establishment registration. Establishment
registration fees are updated annually and
must be paid for the establishment to be
considered legally registered. Small businesses do not qualify for reduced rates.
Annual registration user fees can be paid
online through the device facility user fee
website, by mailing a paper check or, in the
case of foreign companies that cannot pay
by credit card, electronic check, or a check
drawn from a US bank, via wire transfer.
The payment confirmation identifiers, that
is, payment identification number and
payment confirmation number, are used
to register the facility through the FDA’s
Unified Registration and Listing System
(FURLS) Device Registration and Listing
Module (DRLM). Device listings are made
through the same website.
Initial establishment registration and/or device listing information must be submitted
to the FDA within 30 days of the facility
beginning an activity or a device being
commercialized. Foreign establishments
and domestic importers must be registered
with the FDA before exporting medical
devices to the US or importing medical
devices into the US, respectively.
Establishment registrations are based on the
FDA’s fiscal year (1 October to 30 September) but are considered active through
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Table 1. Domestic establishments
Activity

Register

List

Fee

Contract manufacturer (including contract packagers)

YES
807.20(a)(2)

YES
807.20(a)(2)

YES

Contract sterilizer

YES
807.20(a)(2)

YES
807.20(a)(2)

YES

NO

NO
807.40(c)

NO

NO
807.20(c)(3)

NO

NO

Any establishment located in a foreign trade zone
involved with the manufacture, preparation, propagation,
compounding, assembly or processing of a device intended
for commercial distribution in the US

YES

YES

YES

Import agent, broker and other parties who do not take first
possession of a device imported into the US

NO

NO

NO

YES
807.40(a)

NO
Identify manufacturers
per 807.20(a)(5)

YES

YES

YES

YES

Manufacturer of accessories or components packaged
or labeled for commercial distribution for health-related
purposes to an end user

YES
807.20(a)(6)

YES
807.20(a)(6)

YES

Manufacturer of components, not otherwise classified
as a finished device, distributed only to a finished device
manufacturer

NO
807.65(a)

NO

NO

Manufacturer
(including kit assemblers)

YES
807.20(a)

YES
807.20(a)

YES

YES
807.20(a)(2)

YES
807.20(a)(2)

YES

NO

NO

NO

YES
807.20(a)(3)

YES
807.20(a)(3)

YES

YES

YES

YES

YES
807.20

YES
807.20

YES

NO

NO

NO

Specification developer

YES
807.20(a)(1)

YES
807.20(a)(1)

YES

US manufacturer of export only devices

YES
807.20(a)(2)

YES
807.20(a)(2)

YES

NO

NO

NO

Device under IDE investigation
Domestic distributor that does not import devices

Initial importer

Maintains complaint files as required under 21 CFR 820.198

Custom device manufacturer
Refurbishers or remarketers of used devices already in
commercial distribution in the US
Relabeler or repackager
Remanufacturer
Reprocessor of single-use devices
Specification consultant only

Wholesale distributor that is not a manufacturer or importer
Source: US Food and Drug Administration
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Table 2. Foreign establishments
Activity

Register

List

Fee

Contract manufacturer (including contract packagers)

YES
807.40(a)

YES
807.40(a)

YES

Contract sterilizer

YES
807.40(a)

YES
807.40(a)

YES

YES
807.20(a)(2)

YES
807.20(a)(2)

YES

Device under IDE investigation

NO
812.1(a)

NO
812.1(a),
807.40(c)

NO

Foreign exporter of devices located in a foreign country

YES
807.40(a)

YES
807.40(a)

YES

Foreign manufacturers (including kit assemblers)

YES
807.40(a)

YES
807.40(a)

YES

YES

YES

YES

YES
807.20(a)(5)

YES
807.20(a)(5)

YES

NO
807.65(a)

NO

NO

YES
807.20(a)(3)

YES
807.20(a)(3)

YES

YES

YES

YES

YES
807.20(a)

YES
807.20(a)

YES

YES

YES

YES

Custom device manufacturer

Maintains complaint files as required under 21 CFR 820.198
Manufacturer of accessories or components are packaged or labeled for
commercial distribution for health-related purposes to an end user
Manufacturer of components distributed only to a finished device
manufacturer
Relabeler or repackager
Remanufacturer
Reprocessor of single-use device
Specification developer
Source: US Food and Drug Administration

the end of the calendar year. Registration information
must be submitted annually between 1 October and 31
December, whether or not any information has changed.
Device listing information must be reviewed and updated
at the same time. Establishment registration and device
listing information can be viewed and updated at any
time through FURLS/DRLM.1

Quality system regulation compliance
The quality system regulation (QSR; 21 CFR 820) describes US federal regulations for medical device quality
systems. The QSR applies to finished devices intended
for human use that are manufactured, imported, or
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offered for import in the US, including states, territories, or commonwealths thereof. Per 21 CFR 820.3(l),
“finished device” means any device, or accessory to any
device, that is suitable for use or capable of functioning,
whether or not it is packaged, labeled, or sterilized. It is
worth restating that any functioning device or accessory
is subject to the QSR the moment it begins to function.
The Federal Register includes a list of devices exempt
from the QSR.

Quality systems, as they apply to medical devices
and other FDA-regulated products (food, drugs, and
biologics), are known as current good manufacturing
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practices. Quality system requirements for medical
devices became effective in 1978. The QSR provides
general framework requirements for all medical device
manufacturers. The manufacturer is responsible for
developing its own requirements that will result in safe
and effective medical device design and distribution.
Although specific work can be delegated, the responsibility for meeting quality system requirements cannot.
The remainder of the article focuses on medical device
postmarket requirements.
Postmarket activities
Following release into commercial distribution, medical
devices move into a postmarketing phase, which includes
additional regulations and requirements focused on safety
and the public health. Key postmarketing regulation
features include, but are not limited to, medical device
tracking; recalls, corrections, and removals; postmarket
surveillance, including complaint handling; postapproval
studies; and continuous product improvement.

Medical device compliance and postmarketing activities

The FDA maintains a searchable database,2 which
includes information on PAS ordered since 1 January
2005. The Postapproval Studies Database is updated
every Sunday. In addition, protocols and final study
reports can be requested under the Freedom of Information Act (FOIA).
Postmarket cybersecurity
With advances being made in computing and wireless communication technologies, a growing number
of medical devices are designed to be networked to
facilitate patient care. As with other networked computer systems, networked medical devices incorporate
software that may be vulnerable to cybersecurity threats.
The exploitation of such vulnerabilities may represent a
risk to human health. Among considerations unique to
software, manufacturers should recognize that cybersecurity risks to medical devices are continually evolving,
so it is not possible to completely mitigate risks through
premarket controls alone.

As a general principle, the
FDA recognizes medical
device cybersecurity is a
shared responsibility among
stakeholders, including healthcare
facilities, patients, providers, and
medical device manufacturers.

In December 2016, the FDA issued final guidance on
postmarket management of cybersecurity in medical
devices,3 with the stated goal of informing “industry
and FDA staff of the agency’s recommendations for
managing postmarket cybersecurity vulnerabilities
for marketed and distributed medical devices.” The
guidance applies to any marketed and distributed
medical device software, including “legacy devices,”
and encourages manufacturers to address cybersecurity
throughout their products’ lifecycles. It supplements
another FDA guidance on premarket submissions
for management of cybersecurity in medical devices,
which focuses primarily on the premarket design and
development lifecycle stage.4

Postapproval studies
The FDA may require one or more postapproval studies
(PAS), communicated at the time of premarket approval (PMA), humanitarian device exemption (HDE)
approval or product development protocol application.
A PAS may be clinical or nonclinical and is intended
to monitor the approved device’s continued safety and
effectiveness or, for an HDE, the device’s continued
probable benefit.

As a general principle, the FDA recognizes medical
device cybersecurity is a shared responsibility among
stakeholders, including healthcare facilities, patients,
providers, and medical device manufacturers. For
medical device manufacturers, the agency recommends
applying the National Institute of Standards and Technology framework for improving critical infrastructure
cybersecurity (i.e., identify, protect, detect, respond, and
recover) in developing and implementing a comprehensive cybersecurity program. This also should include
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defining the medical device’s safety and essential performance; resulting patient harm severity, if compromised;
and risk acceptance criteria.

The postmarket cybersecurity guidance defines terms
regulatory professionals previously were not accustomed to hearing from the FDA, such as “compensating
controls,” “cybersecurity signal,” “exploit,” “threat modeling,” “vulnerability,” and so on, and promotes voluntary
participation in a relatively new type of entity called
an information sharing analysis organization (ISAO).
ISAOs are cybersecurity information-sharing focal
points among different private sector and government
stakeholders, with an obligation to protect any shared
confidential information. The FDA considers participation in an ISAO that shares vulnerabilities and threats
that impact medical devices to be a critical component
of a comprehensive and proactive approach to postmarket cybersecurity management.
A medical device cybersecurity risk management
framework is described for assessing exploitability of a
vulnerability, severity of patient harm, and related-risk
evaluation. Recommendations are provided for remediating cybersecurity vulnerabilities, as well as the types
of related software changes that should be reported per
21 CFR Part 806. In short, the FDA does not intend to
enforce reporting requirements for a majority of “cybersecurity routine updates and patches” considered to be
device enhancements.

...(21 CFR 803) provides the FDA’s
device reporting requirements. The
regulation outlines a mechanism
to identify, monitor, and report
adverse events and certain types of
medical device malfunctions in a
timely manner.
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Medical device reporting
The Medical Device Reporting Regulation (21 CFR
803)5 provides the FDA’s device reporting requirements. The regulation outlines a mechanism to identify,
monitor, and report adverse events and certain types of
medical device malfunctions in a timely manner. The
regulation imposes reporting requirements for device
user facilities, importers, manufacturers, and distributors, defined as follows:
• Device user facility is a hospital, ambulatory
surgical facility, nursing home, outpatient diagnostic
facility, or outpatient treatment facility as defined in
this section, which is not a physician’s office. School
nurse offices and employee health units are not
device user facilities.
• Importer is any person who imports a device
into the US and who furthers the marketing of
a device from the original place of manufacture
to the person who makes final delivery or sale to
the ultimate user, but who does not repackage
or change the container, wrapper, or labeling of
the device or device package. Any person who
repackages or changes those elements is considered
a manufacturer, as defined below.
• Manufacturer means any person who
manufactures, prepares, propagates, compounds,
assembles, or processes a device by chemical,
physical, biological, or other procedure. The term
includes any person who:
◦ Repackages or otherwise changes a device’s
container, wrapper, or labeling in furtherance of
the device’s distribution from the original place
of manufacture,
◦ Initiates specifications for devices manufactured
by a second party for subsequent distribution by
the person initiating the specifications,
◦ Manufactures components or accessories that
are devices ready to be used and intended to be
distributed commercially and intended to be
used as is or processed by a licensed practitioner
or other qualified person to meet the needs of a
particular patient, and/or
◦ Is the US agent of a foreign manufacturer.
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Distributor means any person (other than the
manufacturer or importer) who furthers the
marketing of a device from the original place
of manufacture to the person who makes final
delivery or sale to the ultimate user, but who does
not repackage or otherwise change the container,
wrapper or labeling of the device or device package.
Any person who repackages or otherwise changes
the container, wrapper or labeling, is considered
a manufacturer as defined above. Distributors are
required to maintain complaint records regarding
medical device incidents but are not required to
report those incidents.

The following are additional definitions pertinent to
understanding MDR requirements, as described in
this article:
• “Become aware” means that an employee of the entity
required to report has acquired information that
reasonably suggests a reportable event has occurred.
◦ A device user facility is considered to have
“become aware” when medical personnel who are
employed by, or affiliated with, the facility obtain
information about a reportable event.
◦ A manufacturer is considered to have “become
aware” of an event when any employee becomes
aware of a reportable event that is required to be
reported within 30 calendar days or is required
to be reported within 5 workdays because the
FDA had requested reports in accordance with
21 CFR 803.53(b). A manufacturer also is
considered to have “become aware” of an event
when any of its employees with management or
supervisory responsibilities over persons with
regulatory, scientific, or technical responsibilities,
or whose duties relate to the collection and
reporting of adverse events, become aware, from
any information, including trend analysis, that
a reportable MDR event necessitates remedial
action to prevent an unreasonable risk of
substantial harm to the public health.
◦ An importer is considered to have “become
aware” of an event when any of its employees
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becomes aware of a reportable event that is
required to be reported within 30 days.
“Caused or contributed” means a death or serious
injury was or may have been attributed to a medical
device, or a medical device was or may have been a
factor in a death or serious injury, including events
occurring as a result of:
◦ Failure
◦ Malfunction
◦ Improper or inadequate design
◦ Manufacture
◦ Labeling
◦ User error
“Serious injury” means an injury or illness that:
◦ Is life-threatening,
◦ Results in permanent impairment of a body
function or permanent damage to a body
structure, or
◦ Necessitates medical or surgical intervention
to preclude permanent impairment of a body
function or permanent damage to a body
structure( Permanent means irreversible
impairment or damage to a body structure or
function, excluding trivial impairment or damage.)

For a full list of medical device reporting definitions,
refer to 21 CFR 803.3.5
The following is a high-level summary of reporting
requirements as they apply to device user facilities,
importers and manufacturers, as defined above:
• Device user facilities (21 CFR 803 Subpart C)
◦ Submit reports of death to the FDA and device
manufacturer, as soon as practicable, but no more
than 10 working days after the date the facility
becomes aware of information that a device has
or may have caused or contributed to the death
of a patient in the facility. Information to be
provided is listed in 21 CFR 803.32.5
◦ Submit reports of serious injury to the device
manufacturer of no later than 10 working days
after the date the facility becomes aware of
information that the device has or may have
caused or contributed to a serious injury to a
patient in the facility. If the manufacturer is not
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The Manufacturer and User
Facility Device Experience
Database (MAUDE) contains
information on adverse events
involving medical devices.

•

•

known, the user facility may submit the report to
the FDA. Information to be provided is listed in
21 CFR 803.32.5
◦ Submit annual summary reports by 1 January
for MDRs filed 1 January through 31
December of the previous calendar year. Annual
summary reports should not be submitted if
there were no reportable events submitted
during the reporting period.
Importers (21 CFR 803 Subpart D)
◦ Submit reports of death or serious injury to the
FDA and provide a copy to the manufacturer as
soon as practicable, but no later than 30 calendar
days after the date the importer becomes aware of
information that reasonably suggests that one of its
marketed devices may have caused or contributed
to a death or serious injury. Information to be
provided is listed in 21 CFR 803.42.5
Manufacturers (21 CFR 803 Subpart E)
◦ Submit reports to the FDA no later than 30
calendar days after the date the manufacturer
receives or becomes aware of information that
reasonably suggests a device it markets may
have caused or contributed to a death or serious
injury or has malfunctioned and this device
or one similar to it would be likely to cause or
contribute to a death or serious injury, if the
malfunction were to recur.
◦ Submit reports to the FDA no later than 5
working days after the date the manufacturer
receives or becomes aware of information that
reasonably suggests an unreasonable risk to
public health, or upon FDA request.
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The following forms are used for MDR:
• Form FDA 3500, for voluntary reporting
• Form FDA 3500B, for voluntary reporting for
consumers (consumer-friendly version of Form
FDA 3500)
• Form FDA 3500A, for mandatory reporting
• Form FDA 3419, for medical device reporting
annual user facility report
All MDRs are required to be submitted in English.
In accordance with the FDA’s final MDR rule,5 importers and manufacturers are required to submit MDRs
electronically (eMDRs) through the Electronic Submissions Gateway. Device user facilities have the option to
submit electronically, but still retain the option to submit paper reports (Form 3500A). This change became
effective 14 August 2015. The FDA released a guidance
in conjunction with the final rule for eMDRs.6
The Manufacturer and User Facility Device Experience Database (MAUDE) contains information on
adverse events involving medical devices. Voluntary
reports since June 1993, user facility reports since 1991,
distributor reports since 1993, and manufacturer reports
since August 1996 can be downloaded, or data from
the last 10 years can be searched online. MAUDE may
not include certain reports that are exempted under 21
CFR 803.19.
522 postmarket surveillance studies
Under FD&C Act Section 522, the FDA may require
a manufacturer to conduct a postmarket surveillance
study for its Class II or III device if the device meets
one or more of the following criteria:
• A failure of the device would be reasonably likely to
have serious adverse health consequences,
• The device is expected to have significant use in
pediatric populations,
• The device is intended to be implanted in the body
for more than one year, or
• The device is intended to be life-sustaining or life-

supporting and used outside of a device user facility.

October 2021

60

Medical device compliance and postmarketing activities

Vo l u m e 1 • N u m b e r 3

These postmarket surveillance studies are available on
the FDA’s 522 webpage,7 which is updated on the fifth
of every month. In addition, protocols and final study
reports can be requested under FOIA.
Medical device recalls, corrections, and removals
The FDA defines medical device recalls, corrections,
and removals as follows:
• “Recall” means a company’s removal or correction
of a marketed product that the FDA considers to
be in violation of the laws it administers and against
which the agency would initiate legal action, for
example, a seizure. Recall does not include a market
withdrawal or stock recovery.
• “Correction” means repair, modification, adjustment,
relabeling, destruction, or inspection (including
patient monitoring) of a product without its physical
removal to some other location.
• “Removal” means the physical removal of a device
from its point of use to some other location
for repair, modification, adjustment, relabeling,
destruction, or inspection.
Recalls, corrections, and removals are actions initiated
to reduce risks the device poses or to correct device
violations of the act. Market withdrawals, routine servicing, and stock recoveries are similar types of actions
that can be taken by device manufacturers or importers
to improve their devices’ quality or performance. It is
important to note that market withdrawals, routine
servicing, and stock recoveries do not reduce risks the
device poses to health and do not correct violations of
the act the device causes. Market withdrawals, routine
servicing, and stock recoveries are defined by the FDA
as follows:
• “Market withdrawal” is a correction or removal of a
distributed device that involves a minor violation of
the act that would not be subject to legal action by
the FDA or that involves no violation of the act, for
example, normal stock rotation practices.
• “Routine servicing” is any regularly scheduled
maintenance of a device, including the replacing
parts at the end of their normal life expectancy,
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for example, calibration, battery replacements and
responses to normal wear and tear. Repairs of an
unexpected nature, replacing parts earlier than
their normal life expectancy or identical repairs or
replacements of multiple units of a device are not
routine servicing.
“Stock recovery” is a company’s removal or
correction of a product that has not been marketed
or that has not left the company’s direct control, that
is, the product is located on premises owned by, or
under the control of, the company and no portion of
the lot has been released for sale or use.

A full list of FDA definitions for terms related to the recall,
correction and removal of medical devices can be found in
21 CFR 7.3,8 21 CFR 806.2,9 and 21 CFR 810.2.10
A manufacturer or importer typically conducts recalls
voluntarily under 21 CFR 7. If a manufacturer or
importer does not voluntarily initiate a recall for a
device posing a risk to health or in violation of the act,
the FDA may issue a recall order under 21 CFR 810.
Manufacturers and importers are required to report
medical device corrections or removals to the FDA
under 21 CFR 806.
Health hazard evaluation is a critical element in the recall decision-making process. With respect to the FDA’s
evaluation of a product being considered for recall or
being recalled, the following are examples of factors
taken into consideration:
• Diseases or injuries that have already occurred from
the product’s use;
• Assessment of hazard to various segments of the
population expected to be exposed to the product,
with particular attention to populations who may be
at greatest risk;
• Assessment of the hazard’s degree of seriousness; and
• Assessment of the hazard’s likelihood of occurrence.
Based on the product’s relative degree of health hazard,
the recall is assigned a numerical designation:
• Class I – use of or exposure to the device will cause
serious adverse health consequences or death.
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Class II – use of or exposure to the device may cause
temporary or medically reversible adverse health
consequences, or the probability of serious adverse
consequences is remote.
Class III – use of or exposure to the device is not
likely to cause adverse health consequences.

A company may remove or correct a product for any
reason; however, if it initiates one of these actions because it believes the product is violative, the FDA must
be notified immediately. Domestic companies must
notify the FDA Office of Regulatory Affairs’ Division
Recall Coordination (DRC), and foreign manufacturers
and importers must contact the local DRC for their US
agents. If the FDA determines the product is violative,
then the removal or correction will be classified as a
recall, and the FDA will request the following:
• Company contact (name and telephone number)
• Product identity
• Removal or correction reason
• Date and circumstance under which the deficiency
or possible deficiency was identified
• Associated risk evaluation
• Total number of affected products produced and/or
the production time span
• Total number of affected product estimated to be in
distribution
• Distribution information
• Copy of the issued or proposed recall
communication
• Proposed recall strategy
Once a company decides to initiate a recall, it should
develop a recall strategy. The strategy should be tailored
to the recall’s circumstances, including factors such as:
• Health hazard evaluation results
• The degree to which the use can identify the
deficiency
• Continued product availability, if essential
The recall strategy should address the following elements:
• Recall depth, that is, consumer or user, retail, or
wholesale level.
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Whether a public warning is needed; if so, if the
warning will be a general public warning through
the regular news media or through specialized news
media.
Level of effectiveness checks:
◦ Level A – 100% of consignees to be contacted
◦ Level B – some percentage of all consignees
to be contacted (more than 10% and less than
100%, to be determined on a case-by-case basis)
◦ Level C – 10% of all consignees to be contacted
◦ Level D – 2% of all consignees to be contacted
◦ Level E – no effectiveness checks required

Typically, the recalling company is responsible for
conducting effectiveness checks, as defined in the recall
strategy; however, the FDA can be asked to assist.
Effectiveness checks are used to verify consignees have
received the recall notification and taken action, as
required, and may be conducted via personal visits, telephone calls, letters, or some combination thereof.
The recalling company is asked to submit recall status
reports to DRC at a frequency specified by the FDA.
Recall status reports must be submitted until the FDA
terminates the recall.
Once the FDA determines the recalling company has
made all reasonable efforts to remove or correct the
product in accordance with the approved strategy and
commensurate with the evaluated hazard, DRC will issue
a written notification of recall termination. The recalling
company may submit a written request of termination to
the DRC if it believes the recall has been effective. Such
requests are accompanied by a current recall status report
and a description of the product disposition.
All FDA enforcement actions, including recalls and
field corrections, are published weekly in the FDA
Enforcement Report, where weekly enforcement reports
can be viewed or searched for.11
Medical device tracking
Under 21 CFR 821, the FDA may require manufacturers of Class II or III medical devices whose failure
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would reasonably result in serious, adverse health
consequences, are intended to be implanted in the
human body for more than a year or are life-sustaining
or life-supporting devices used outside of a device user
facility, to implement a tracking system. The tracking
regulations are intended to ensure tracked devices can
be traced from the manufacturing facility to the patient,
and manufacturers can expeditiously address potentially
dangerous or defective devices by removing them from
the market and/or issuing notifications to the market.
Orders to implement a tracking process are issued by
the FDA, typically as part of the premarket clearance
or premarket approval process. Additional information
on medical device tracking can be found in the 2014
guidance document on medical device tracking.12
Unique device identification
In 2013, the FDA published a final rule to implement a
US unique device identification (UDI) system for medical devices.13 This effort matches a worldwide regulatory
effort to institute a medical device identification system
to improve several key postmarket activities:
• Reduce medical errors resulting from device
misidentification.
• Allow more accurate adverse event reporting by
making device identification easier.
• Allow the FDA, healthcare providers, and industry
to extract useful adverse event report information
more rapidly to take appropriate, better-focused,
corrective action.
• Standardize medical device label dates, so device
users understand them more clearly.
• Help establish a secure global supply chain and
prevent counterfeiting.
To this end, medical device postmarket requirements
have been updated to accommodate UDI. For example,
identification of any relevant product UDI is required to
be included in medical device reports as well as reports
of corrections and removals to the FDA. To support
these reporting requirements, Part 820 requires that any
product UDI must also be included in complaint investigation records and service records, where applicable.
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UDI implementation will result in a rapidly searchable
database and tracking system with global significance.
Table 3 (p. 64), taken from the FDA’s device advice site
for UDI, shows key UDI implementation milestones.
There are a number of guidances focusing on UDI.14-19
Exporting medical devices from the US
The rules that must be followed to export a medical device
out of the US depend on the device’s regulatory status.
Devices approved or cleared by the FDA
Legally marketed medical devices may be exported
without notification to or approval from the FDA,
when they meet the following requirements:
• The manufacturing facility must be registered with
the FDA.
• The device must be listed with the FDA.
• The device must be cleared, approved, exempted
from clearance or approval requirements or have
been placed on the market prior to 28 May 1976
(i.e., a pre-amendment device).
• The device must meet any relevant labeling
requirements.
• The device must be manufactured in accordance
with the Quality System Regulation of 21 CFR 820,
unless exempted.
In addition to complying with the FDA requirements
listed above, an exported device must meet any of the
importing country’s applicable laws or regulations.
Devices not approved or cleared by the FDA
Devices not approved or cleared by the FDA may be
exported from the US; however, such devices must
follow the FD&C Act’s export provisions. Applicable
export requirements depend on the product type and its
regulatory status, as summarized below:
• Class I or II devices may be exported without FDA
permission per FD&C Act Section 810(e)(1) if they
meet the following requirements:
◦ They are in accordance with the foreign
purchaser’s specifications.
◦ They are in compliance with the laws of the
country to which they are intended for export.

October 2021

63

Medical device compliance and postmarketing activities

Vo l u m e 1 • N u m b e r 3
Table 3. UDI implementation compliance datesa
Compliance date
1 year after publication of final rule
(24 September 2014)

Requirement

•
•
•
•

2 years after publication of final rule
(24 September 2015)

•
•
•
•

3 years after publication of final rule
(24 September 2016)

5 years after publication of final rule
(24 September 2018)

The labels and packages of implantable, life-supporting and life-sustaining devices must
bear a UDI. (21 CFR 801.20)
Dates on the labels of these devices must be formatted as required by 21 CFR 801.18.
A life-supporting or life-sustaining device required to be labeled with a UDI must bear a
UDI as a permanent marking on the device itself if the device is intended to be used more
than once and intended to be reprocessed before each use. (21 CFR 801.45)
Standalone software that is a life-supporting or life-sustaining device must provide its
UDI as required by 21 CFR 801.50(b).

•

Data for implantable, life-supporting and life-sustaining devices required to be labeled
with a UDI must be submitted to the GUDID database. (21 CFR 830.300)

•

Class III devices required to be labeled with a UDI must bear a UDI as a permanent
marking on the device itself if the device is intended to be used more than once and
intended to be reprocessed before each use. (21 CFR 801.45)

•
•
•

The labels and packages of Class II medical devices must bear a UDI. (21 CFR 801.20)
Dates on the labels of these devices must be formatted as required by 21 CFR 801.18.
Class II standalone software must provide its UDI as required by 21 CFR 801.50(b).

•

Data for Class II devices required to be labeled with a UDI must be submitted to the
GUDID database. (21 CFR 830.300)

•

A Class II device required to be labeled with a UDI must bear a UDI as a permanent
marking on the device itself if the device is intended to be used more than once and is
intended to be reprocessed before each use. (21 CFR 801.45)

•

The labels and packages of Class I medical devices and devices that have not been
classified into Class I, Class II or Class III must bear a UDI. (21 CFR 801.20)
Dates on the labels of all devices, including devices that have been excepted from UDI
labeling requirements, must be formatted as required by 21 CFR 801.18.

•
•
•
7 years after publication of final rule
(24 September 2020)

Labels and packages of Class III medical devices and devices licensed under the Public
Health Service Act (PHS Act) must bear a UDI. (21 CFR 801.20)
Dates on the labels of these devices must be formatted as required by 21 CFR 801.18.
Data for these devices must be submitted to the GUDID database. (21 CFR 830.300)
A one-year extension of this compliance date may be requested under 21 CFR 801.55;
such a request must be submitted no later than 23 June 2014.
Class III standalone software must provide its UDI as required by 21 CFR 801.50(b).

•

Data for Class I devices and devices that have not been classified into Class I, Class II or
Class III required to be labeled with a UDI must be submitted to the GUDID database. (21
CFR 830.300)
Class I standalone software must provide its UDI as required by 21 CFR 801.50(b).
Class I devices and devices that have not been classified into Class I, Class II or Class III
required to be labeled with a UDI must bear a UDI as a permanent marking on the device
itself if the device is intended to be used more than once and intended to be reprocessed
before each use. (21 CFR 801.45)

UDI, unique device identification; GUDID, Global Unique Device Identification Database.
a
Compliance dates for all other final rule provisions. Except for the provisions listed above, FDA requires full compliance with the final
rule as of the effective date that applies to the provision.

Source: US Food and Drug Administration
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◦ The shipping package is labeled for export.
◦ They are not sold or offered for sale in the US.
Devices pending FDA clearance under FD&C Act
Section 510(k) may be exported per section 801(e)
(1) of the act, if there is reasonable expectation
the device could obtain 510(k) clearance. PreAmendment Class III devices that require PMA
approval, post-amendment Class III devices and
devices evaluated by a company and found to be not
substantially equivalent to an existing 510(k) device
do not qualify for this export pathway.
Unapproved Class II or III devices may be exported
per FD&C Act Section 802 if they meet the
following requirements:
◦ They are in accordance with the foreign
purchaser’s specifications.
◦ They are in compliance with the laws of the
country to which they are intended for export.
◦ The shipping package is labeled for export.
◦ They are not sold or offered for sale in the US.
◦ They pass Section 802(f ) restrictions.
◦ Recordkeeping is per Section 802(g).

Devices exported under Section 802 do not require
prior approval from the FDA. However, the exporter
must submit a “simple notification” to the FDA, as per
Section 802(g).
In addition to complying with the above FDA requirements, an exported device must meet any of the importing country’s applicable laws or regulations.
Export certificates
Companies intending to export medical devices from
the US may be required to provide an export certificate
to the country of import. Export certificates are prepared by the FDA. They include information about the
product’s current regulatory or marketing status in the
US and can be requested through the CDRH Export
Certification and Tracking System.
Summary
This article has highlighted that product development
and regulatory registration are part of the overall
product lifecycle. Ongoing maintenance and reporting
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are necessary throughout a medical device’s lifetime to
ensure compliance with the QSR. Postmarket requirements, including registration and listing, postapproval
studies, and complaint handling contribute to a continuous feedback loop that helps facilitate continuous
improvement in the interest of protecting the public
health. The key elements of the article include:
• Registration and listing for both domestic and
foreign establishments involved in manufacturing,
distribution, or importing medical devices.
• Complaint handling and MDR of adverse events
through the FDA’s new eMDR system.
• Classification and manufacturer and importer
responsibilities regarding recalls, corrections, and
removals.
• Device tracking and UDI.
• Medical device export requirements.
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PMS and the role of CAPA in the
medical device regulatory cycle:
A Saudi perspective

Mohammed
Majrashi, PhD

It is important for both medical device
manufacturers and regulators to establish
robust postmarketing surveillance (PMS) of
devices to ensure their continued safe use.
The PMS system should include reactive
and proactive components, that is, vigilance
and safety signals assessments. Applying
corrective and preventive actions (CAPAs)
as a part of the quality management system
improves the quality and safety aspects of
the manufactured medical devices. This article examines the role of CAPA in quality
management, with a focus on practices in
Saudi Arabia.
Introduction
Medical devices and their evolving technologies have increasingly important roles
in the diagnosis and treatment of patients.
Mirroring this expansion in the use and
availability of medical devices is the growing focus on global regulation and certification.1 An integral aspect of these regulatory processes is to have a robust quality
system across all manufacturing phases and
continuing the effective monitoring cycle in
postmarketing phases. In addition, medical device regulatory experts are working
together to harmonize regulatory models
and quality standards globally. Organizations such as the Global Harmonization
Working Party (GHWP; also known as the
Asian HWP)2 and International Medical
Devices Regulatory Forum (IMDRF)3 are
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examples of global efforts to harmonize and
align regulation of medical devices. The two
organizations are also developing strategies
for supporting innovation and strengthening postmarketing surveillance to ensure
safe use of medical devices.2
Monitoring of medical devices and quality
checks are key players in the regulatory
cycle. Manufacturers are required to apply
the quality management system in all
manufacturing phases and perform quality
checks through the manufacturing lines
and continue monitoring quality and safety
issues during the postmarket phase.
Corrective and preventive action
CAPA is a structured approach for establishing root cause and is developed within
the context of good manufacturing practices, hazard analyses, and International
Organization for Standardization parameters. It is considered a subsystem of the quality management system. The establishment
and implementation of a CAPA system is
required by regulations for all medical device
manufacturers. CAPA is a pivotal element of
the overall quality management system.
The CAPA process entails the systematic
investigation of discrepancies, deviations,
and/or failures that occur in the product,
processes, equipment, or associated areas. A
functional CAPA subsystem comprises:4
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Collection and analysis of information to identify
actual and potential product and quality problems.
Corrective action – identification and elimination of
the existing causes of the “nonconforming” product
and other quality problems.
Preventive action – identification and elimination
of the potential nonconforming product and other
quality problems.
Verification or validation of effectiveness of
corrective and preventive actions.4

A correction, for example, would be correcting a step in
a standard operating procedure, or crossing through and
rewriting the results on a data sheet for clarity. Examples of corrective actions would include:
• Installing visible and audible alarms on production
equipment to detect failures, or malfunctions.
• Developing a calibration tracking system.
• Installing calibration management software to help
manage calibrations within the company.
• Ensuring the calibrations are done on time and that
the results meet the specifications.
Examples of preventive actions would include implementing the use of risk assessments or revising change
control and document control procedures.
Corrective actions are developed and implemented to
prevent the recurrence of a discrepancy or deviation,
whereas preventive actions are developed and implemented to prevent the occurrence of a discrepancy/
deviation before it occurs. Therefore, corrective actions
are reactive, and preventive actions are proactive in
a system, implying that corrective actions are implemented after the nonconformity has occurred, whereas
preventive actions are implemented before the nonconformity occurs.
When establishing a CAPA system, a manufacturer
should ensure its CAPAs are effective in correcting/
preventing discrepancies and that they do not have an
adverse effect on other aspects of the product, process,
equipment, or system. This can be done by having a
verification process that is specific to the issue but that
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also monitors the corrected error over time by sampling
and testing product against company specifications,
testing product-contact equipment, and following up
on or spot checking the training of employees involved
with the CAPA.
AE/Is and FSNs: The Saudi perspective
The Saudi National Center for Medical Devices Reporting (NCMDR),5 a division of the Saudi Food and Drug
Authority (SFDA),6 receives reports of suspected adverse
events and incidents (AE/Is) in medical devices and confirmed medical devices’ corrective or preventive actions
from healthcare practitioners and device suppliers within
the Kingdom of Saudi Arabia. The SFDA investigates all
submissions and, when possible, provides technical and
clinical guidance to allow all affected parties in addition to the original reporter to avoid or resolve reported
medical device problems. NCMDR’s goal is to improve
patient and caregiver safety through the distribution of
accurate and actionable information and its success in
achieving that goal depends heavily on the active participation of all members of the medical community.
Field safety notices (FSNs) are an important means of
communicating a field safety corrective action (FSCA),
related safety information, or updated information to
patients, caregivers, and industry.7 The notices are managed through the NCMDR.
Saudi medical devices law requires manufacturers to
submit a corrective action plan for SFDA review and
approval. The numbers of affected devices and the
severity of the FSCA will be considered at the time
of the approving the plan. However, in some cases,
the risk communication letters to the targeted users
(patients, healthcare providers) will take place based
on the risk assessment criteria at NCMDR.
The center also handles investigations of any medical
device incidents or adverse events that occur within
healthcare facilities. The investigation path includes a
series of steps and scenarios that examine the original
reporter of the incident, the device(s) involved, the
healthcare facility, and the manufacturer to ensure the
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Figure. Model for handling field safety notices
through the Saudi National Center for Medical
Devices reporting system
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Approve
Action Plan

Source: Saudi Food and Drug Authority

determination of the root cause of the incident and
take the proper action to avoid any possible recurrence.
SFDA is currently working closely with all international
regulatory authorities to harmonize the reporting criteria for medical devices and other information related to
the investigation cycle.

Another way SFDA can proactively detect safety alerts
on medical devices is to conduct risk assessment studies
on devices placed in patients at healthcare facilities. The
authority communicates directly with healthcare providers and medical physicians or surgeons to collect data
on the devices’ performance and share their findings
with SFDA. Regulators can then address any potential
hazardous early on by alerting the manufacturer who
will be required to investigate the problem and produce
a CAPA for the device. In addition, SFDA conducts
annual monitoring to detect the safety alerts on the
market by collecting samples from different sources and
performing quality testing against approved standards.
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SFDA efforts during the COVID-19 pandemic
The first cases of COVID-19 were reported in December 2019 and the disease was declared a global
pandemic by the World Health Organization (WHO)
on 11 March 2020. The pandemic has highlighted
the importance of ensuring the safety and quality of
medical devices used specifically to diagnose, treat, or
manage COVID-19.8
New medical device technologies have cut the morbidity and mortality rates for various diseases9 and there
was concern the pandemic might disrupt production
in the device industry and stall some of the progress
already made. However, manufacturers were able to
both maintain their usual business operations by implementing emergency management systems and expand
production to include diagnostic and treatment medical
devices in response to the specific needs of the public
health emergency. Those additional needs included
personal protective equipment (PPE) – such as masks,
gloves, and single-use protective gowns – and testing
devices. Saudi regulators and governmental entities are
closely observing and supporting continued production
financially to ensure the disease is combatted and lives
are saved.10
From the beginning of the pandemic, SFDA made
concerted efforts, both locally and internationally, to
align the global mobilization against COVID-19. This
was made possible due to its leadership role in GHWP
and effective collaboration with other stakeholders
globally. The most important focus was on the ensuring
the availability of PPEs for frontline healthcare providers and life-support systems for use in intensive care
units.11 The authority expedited the evaluation process
and issuing the medical devices marketing authorization
for PPE. This process included the quality evaluation
of the products and triggered the monitoring process
in the postmarketing phase to ensure the continuity
of safety, quality, and performance. In addition, SFDA
shared the updated list of emergency use authorization
devices with global teams in the GHWP, IMDRF, and
WHO. PMS continued to detect any safety alerts or
quality issues and make sure all cases were followed
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up with the manufacturers. Series of regulatory activities in this phase either reactively or proactively were
performed. All of these activities were managed through
the NCMDR.
Conclusion
There is a significant need to strengthen the medical
devices PMS to meet the growth of new technologies
to the market. Efforts will be enhanced by the planned
addition of a unique device identification system and
proactive surveillance activities with a strong communication with healthcare practitioners and public.
In addition, the harmonization between regulators is
crucial for expanding the exchange of data and information, sharing of knowledge, and transfer of experience
between members. SFDA actively participated with
international organizations and sharing the best practice
requirements for PMS.12
Abbreviations
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World Health Organization.
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Biologics compliance

Anne Marie
Woodland, RAC

This article discusses the phases from the
product development to commercialization.
Biologics are subject to 21 Code of Federal
Regulations in order to meet the criteria
established for safety, purity, and potency.
Compliance to these regulations should
be built based on a quality management
system and risk management to capture
changes during the product development
and process validation phases and prepare a
product and facility for inspection readiness.
Post commercialization, manufacturers
must comply with FDA regulations or
they could risk regulatory action letters or
license revocation.
Introduction
Compliance is a key part of ensuring a
robust product lifecycle, starting with successful product development and approval
to commercialization and postapproval
monitoring. Biologics compliance follows a
risk-based approach and focuses specifically on US Food and Drug Administration
(FDA) requirements (Code of Federal
Regulations [CFR], FDA guidances, and
International Council for Harmonisation
[ICH] guidelines). Biologics encompass
many products, such as fractionated blood
and their recombinant analogues; antitoxins; toxins; allergenic products; vaccines;
oncolytic viruses; products of manipulated,
cultured, or expanded human cells; and
tissue therapy, gene therapy, and therapeutic
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serum or analogous products that aid in the
prevention, treatment, or cure of disease or
injuries.1
Regulations
The FDA’s Center for Biologics Evaluation
and Research (CBER) is responsible for
ensuring biological products are safe and
effective and comply with applicable laws
and regulations. Biological products are
licensed under Section 351 of the Public
Health Service Act (PHS Act; 42 USC)
and fall within the definition of a drug,
found in the Food, Drug, and Cosmetic Act
(FD&C Act) Section 201(g)(1). Biological
products are subject to inspection under the
provisions of both the PHS Act and the
FD&C Act.
Biological products are subject to applicable
regulations promulgated under both acts,
including the current good manufacturing
practice (cGMP) regulations (21 CFR Parts
210 and 211), and the biologics regulations
(21 CFR Parts 600–680). In addition,
human cells, tissues, and cellular- and
tissue-based products regulated as biological products are subject to the registration
and listing, donor eligibility, and current
good tissue practice regulations in 21 CFR
Part 1271. cGMP regulations apply to the
manufacture of biological products under
FD&C Act Section 501(a)(2)(b), and
cGMP principles apply to the manufacture
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of biological intermediates and drug substances under
the biologics regulations in 21 CFR Part 600.
Establishments also must comply with FDA-approved
biologics license application (BLA) commitments and
applicable standards. Biological products include a
variety of indications, dosage forms, and manufacturing
processes, all of critical importance in promoting and
protecting the public health. To help ensure manufacturers consistently produce safe, pure, potent, and
effective biological products, the FDA conducts cGMP
inspections of each establishment at least biennially.
Prelicense inspections (PLIs) for new biological products and preapproval inspections (PAIs) for significant
changes to a BLA are performed to ensure compliance
with the regulations prior to approval of a new license
or significant license change.2
To provide more effective and efficient biological
product regulation, the Office of Regulatory Affairs
(ORA) and CBER established Team Biologics in 1997
to conduct routine and compliance follow-up cGMP
inspections of biological drug product manufacturers,
including blood establishments.3 Team Biologics uses
ORA’s investigative skills and the Bioresearch Monitoring Program’s (BIMO) medical, scientific, and product
expertise to promote and protect the public health

To provide more effective and
efficient biological product
regulation, the Office of
Regulatory Affairs (ORA) and
CBER established Team Biologics
in 1997 to conduct routine
and compliance follow-up
CGMP inspections of biological
drug product manufacturers,
including blood establishments.
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through coordinated, integrated assessments of biologics manufacturers’ compliance status. CBER conducts
PLIs and PAIs using cGMP requirements and CBER
reviewer’s scientific expertise.4
This compliance program builds on knowledge gained
during previous FDA inspections of biological drug and
tissue industries. It reflects the objectives identified in the
FDA’s Strategic Action Plan for developing and implementing new inspection approaches using a resource-efficient, risk-based approach to provide high-quality,
cost-effective oversight of biological drug product manufacturing, processing, and distribution to reduce risk.2
The approach identifies key systems and critical elements common to biological product establishments.
Most biological products covered under this compliance
program were identified as critical to public health and
processed aseptically. These factors help form the basis
for establishing appropriate inspection coverage levels
under this program.
The program also establishes two inspection levels to
evaluate an establishment’s compliance with applicable
cGMP regulations: Level I (Full) is a comprehensive
evaluation of at least four systems; and Level II (Abbreviated) is an evaluation of one mandatory system
plus one additional system on a rotating basis.4 This approach is similar in concept to that set forth in CBER’s
CPG 7342.001 (Inspection of Licensed and Unlicensed
Blood Banks, Brokers, Reference Laboratories, and
Contractors), which incorporates a systems-based
approach covering critical elements within each system
and a Level I/II inspection option.5
This quality management approach focuses on facilities’
key operating systems, and the two-tiered inspection
option provides a method to focus the inspectional coverage and resources appropriate for each inspection with
applicable advisory, administrative or regulatory action
taken, when necessary.
Continued biennial inspections under this compliance
program will:5
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•

•
•

Safeguard the public health by reducing the risk
of adulterated or misbranded biological products
reaching the marketplace,
Increase communication between industry and the
agency, and
Provide timely feedback during inspections to
improve industry compliance with cGMPs

Subsequent to implementation, CBER will evaluate this
inspection program annually to determine its effectiveness and assess and improve its quality.
FDA requirements for biologics licensing standards
and 21 CFR 600.3 provide that biologics must be “safe,
pure, and potent.” Under 21 CFR 601.20, on inspection,
the production facility must demonstrate assurance the
product meets these standards and complies with applicable regulations. Therefore, during the investigational
new drug (IND) application stage, the manufacturer
must develop processes and methods to ensure these
attributes are in place before the product is licensed.
These attributes are defined as follows:
• Safety – relative freedom from harmful effect to
persons affected, directly or indirectly, by a product
when it is administered prudently, taking into
consideration the product’s character in relation to
the recipient’s condition at the time.
• Purity – relative freedom from extraneous matter
in the finished product, whether or not harmful to
the recipient or deleterious to the product; purity
includes, but is not limited to, relative freedom from
residual moisture or other volatile and pyrogenic
substances.
• Potency – specific product ability or capacity,
as indicated by appropriate laboratory tests or
adequately controlled clinical data obtained
through the product’s administration in the manner
intended, to effect a given result.
After BLA approval, a manufacturer receives a license
to market its product in interstate commerce. The compliance and surveillance activities related to biologics licenses during the product’s lifecycle are overseen by the
Office of Compliance and Biologics Quality (OCBQ).
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OCBQ comprises four divisions, plus additional staff
within OCBQ’s Immediate Office of the Director
(IOD):
• Division of Case Management (DCM)
• Division of Inspections and Surveillance (DIS)
• Division of Manufacturing and Product Quality
(DMPQ)
• Division of Biological Standards and Quality
Control (DBSQC)
OCBQ performs the following tasks and activities to
ensure pre- and postapproval compliance.2
• Ensure the quality of products regulated by CBER
over their entire lifecycle, from premarket review
and inspection to postmarket review, surveillance,
inspection, outreach and compliance.
• Monitor the quality of marketed biological products
through surveillance, inspections, and compliance
programs; and review, evaluate, and take appropriate
compliance action, in coordination with other
agency components.
• Review and evaluate all administrative action
recommendations, including suspension, revocation,
denial of license, disqualification of investigators,
and recommended civil and criminal actions,
including seizures, injunctions, and prosecution
based on findings of inspections and investigations.
• Direct the biologic product shortages program for
CBER-regulated products.
• Direct the recall program for CBER-regulated
products.
• Direct CBER’s bioresearch monitoring program and
take appropriate compliance actions, in coordination
with other agency components.
• Direct CBER’s program for Biological Product
Deviation Reports (BPDRs) and reports of
complications of blood collection and transfusion
confirmed to be fatal.
• Review, evaluate, and take appropriate action
on manufacturing supplements submitted
by manufacturers (except blood and plasma
establishments), and lead preapproval and
prelicense inspections supporting BLA submissions
and supplements as part of the CBER managed
review process.
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Assess the compliance status of regulated
establishments within CBER’s purview (compliance
status checks).
Evaluate proposed proprietary names to avoid
potential medication errors related to look-alike and
sound-alike proprietary names and other mitigating
factors that contribute to medication errors, such
as unclear label abbreviations, acronyms, dose
designations, and error-prone label and packaging
design.
Provide consultative reviews of proposed product
labeling.
Plan and conduct tests on biological products and
conduct research to develop and improve procedures
to evaluate biological products’ safety, efficacy, and
purity.
Test biological products, in cooperation with other
center components, that have been submitted for
release by manufacturers, as appropriate.
Advise the center director and other agency officials
on emerging and significant compliance issues for
biological products and serve as CBER’s focal point
for surveillance and enforcement policy.
Develop, with other CBER and agency components,
biological products’ policies and compliance
standards, including cGMP regulations; and
ensure the uniform interpretation of standards and
evaluate industry’s conformance with cGMPs in
manufacturing biological products.

Comparability studies conducted
during product development
are influenced by factors such
as the availability of validated
analytical procedures and the
extent of product and process
knowledge, which can vary based
on manufacturer experience.
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CMC change control
During the IND stage, any changes to the manufacturing or testing process are submitted by filing information amendments to the IND, with sufficient data
to justify the comparability or improvements related
to manufacturing changes, before making the change.
During product development, multiple changes are likely to arise in the manufacturing process that could impact drug product quality, safety, and efficacy. Comparability studies generally are performed to demonstrate
nonclinical and clinical data generated with pre-change
product are equivalent to post-change product, to
facilitate further development and, ultimately, support
marketing approval. An important focus while conducting comparability studies is that product quality, safety,
and efficacy are not impacted and or decreased with
the intended change. Comparability studies conducted
during product development are influenced by factors
such as the availability of validated analytical procedures
and the extent of product and process knowledge, which
can vary based on manufacturer experience. Due to analytical tools’ limitations in early clinical development,
physicochemical and biological tests alone might not
be adequate to determine comparability, and it may be
necessary to bridge nonclinical and/or clinical studies.
When process changes are introduced in later development stages, and no additional clinical studies are
planned to support the marketing authorization, the
comparability study should be as comprehensive as that
for an approved product. However, some comparability
study outcomes on quality attributes still may require
additional nonclinical or clinical studies.
IND safety reporting
During premarketing, expedited safety reports are
required for serious and unexpected adverse experiences
associated with the biological product’s use, as is the case
for drugs (21 CFR 312.32). These requirements were
amended in 2012 to update the definitions for safety
reporting and to clarify when to submit expedited safety
reports. In summary, expedited safety reporting applies
to suspected adverse reactions that are both serious and
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unexpected and where there is a reasonable possibility of
a causal relationship between the biologic and the adverse
event. For other adverse events, the sponsor should
collect the information and develop a process for ongoing
evaluation of accumulating safety data and submitting it
periodically to regulatory agencies.6
The FDA issued final regulations addressing IND
safety reporting requirements in 21 CFR Part 312. A
draft guidance for industry on safety assessment for
IND safety reporting (December 2015) is aimed at
improving the quality of safety reports submitted to
by developing a systematic approach for IND safety
reporting, where there is a prospective identification of
anticipated serious adverse events. The guidance is most
applicable to sponsors managing a drug development
program with multiple studies. The guidance lays out
clear definitions and standards to ensure critical safety
information on investigational new drugs is reported to
the FDA quickly and accurately, minimizing uninformative reports and enhancing reporting of meaningful,
interpretable information.

Biologics compliance

inspections during development. The program covers
clinical investigators, IRBs, sponsors, contract research
organization (CRO) monitors, in vivo bioequivalence
laboratories and facilities, and GLP facilities. Clinical
inspections focus on how sponsors ensure the validity of
clinical data submitted to the FDA and the adherence
of sponsors, CROs, and monitors to applicable regulations, such as adverse event reporting and article integrity from the time of manufacture until investigator
receipt. To carry out these responsibilities, BIMO staff
conduct preapproval data audit inspections, investigate
complaints, answer questions about GCP, and help
evaluate data integrity concerns.

Additional safety reporting guidance is available for
specific biological products, such as those used in gene
therapy clinical trials. In gene therapy trials, where there
is heightened concern about the potential for delayed
adverse events as a consequence of the transferred genetic material’s persistent biological activity, long-term
follow-up safety studies are recommended. Adverse
events associated with gene therapy trials also may need
to be reported to the National Institutes of Health
(NIH), through the Recombinant DNA Advisory
Committee, if the trial includes NIH-funded sites.7 In
August 2018, NIH released a proposal to amend the
NIH guidelines to streamline the oversight for gene
transfer research protocols. To that end, while NIH is
reviewing the comments and proposals, no new submissions are being accepted, but these clinical studies
are still under the oversight of the FDA, Institutional
Review Boards (IRBs) and other relevant approvals.8

Biological product naming
The nonproprietary or proper name for a new biological
product,9 as for a drug, is determined by submitting an
application and fee to the US Adopted Names Council (USANC), which is part of the American Medical
Association. Sponsors should provide several selections
and the naming rationale to USANC. When submitting suggested names, consideration should be given
to the naming conventions used by USANC to assess
submissions (i.e., use of common stems and/or syllables
for existing products or product classes).10 For biologics,
CBER has developed naming conventions for certain
product categories, for example, cellular therapies,
which must be followed to the extent possible. Under
this naming convention, the nonproprietary name designated for each originator biological product, related
biological product, and biosimilar product will be a
proper name that is a combination of the core name
and a distinguishing suffix that is devoid of meaning
and composed of four lowercase letters.9 Thus, sponsors
needing assistance may want to discuss nonproprietary
name selection with CBER before submission to USANC. For well-characterized proteins, certain suffixes
are standard and must be included in the nonproprietary name, for example, monoclonal antibodies use
-mab as the final syllable.

BIMO
BIMO is the FDA’s compliance program for good clinical practice (GCP) and good laboratory practice (GLP)

The proprietary name for a new biological is approved
by CBER and reviewed by OCBQ’s Advertising and
Promotional Labeling Branch. Two names may be sub-
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mitted, with a clear indication of the sponsor’s preference. The rationale for the choice, with summaries from
marketing research studies, should be included. These
studies should assess similar-sounding names and how
names may be interpreted, including foreign language
translations. The application also should include full
descriptions of the product, therapeutic category, and/
or indication and the setting for use (e.g., doctor’s office,
hospital, or home). Proprietary name submissions can
be made any time after phase 2, but a recommendation
made before product approval will be reevaluated within
90 days of approval to ensure no new products have entered the marketplace that could give rise to confusion
because of similarity in spelling or pronunciation.
Prelicense inspection
A prelicense inspection entails inspecting all facilities involved in the drug substance and drug product
manufacture and testing for each biologic CBER has
not yet licensed or approved. These inspections apply to
the company itself and any contract sites. The inspection
also can include establishments that already have one
or more biologics license(s) or other product approvals.
PHS Act Section 351 and FD&C Act Section 704
allow the regulatory authority to conduct inspections at
any biological product manufacturing establishment.
CBER’s general policy is that a prelicense or preapproval inspection will be necessary for a BLA or supplement
if any of the following criteria are met:
• The manufacturer does not hold an active US license
or, in the case of a contract manufacturer, the facility
is not approved for use in manufacturing a licensed
product.
• The FDA has not inspected the establishment in the
last 2 years.
• The previous inspection revealed significant GMP
deficiencies in areas related to the processes in the
submission (similar processes) or systemic problems,
such as quality control or quality assurance oversight.
• The establishment is performing a significant
manufacturing step, or steps, in new (unlicensed)
areas using different equipment (representing a
process change). This would include currently
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dedicated areas that have not been approved as
multiproduct facilities, buildings, or areas.
The manufacturing process is sufficiently different
(new production methods, specialized equipment
or facilities) from that of other approved products
produced by the establishment.
Other points to be considered: Differences in
the process (e.g., different types of columns) or
particulars (e.g., different production cell lines) that
require an on-site GMP compliance determination;
analytical methods that are accurate or sensitive
enough to detect problems; and whether different
equipment or processes are being used.

Even if the above criteria otherwise would call for an
inspection, the inspection may be waived if the establishment performs only ancillary testing (testing that
does not affect drug substance or drug product release)
for the submission under consideration. An inspection
should not be waived if the applicant receives a request
to submit additional information that normally would
not be submitted to a BLA or supplement.
In some cases, CBER relies on inspections to obtain
validation and facility information that previously may
have been submitted in the BLA, therefore, greater
coordination and efficiency are required in planning and
conducting inspections. However, some BLAs and supplements include manufacturing establishments that use
production areas common to other licensed products, so
conducting a prelicense or preapproval inspection may
not be necessary. In such cases, both the director of the
division with product responsibility and the director of
OCBQ’s DMPQ must agree to waive an inspection, or
the inspection should be scheduled according to established procedures.
Inspections for biologics are much the same as those for
drugs. Systems-based inspections include review of:
• Quality systems (e.g., change controls, deviations/
investigations, training, and so on)
• Buildings and facilities
• Equipment cleaning and maintenance
• Laboratory controls
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In addition, the BLA’s chemistry, manufacturing,
and controls (CMC) section will be compared with
manufacturing site documents to establish the submission’s accuracy and integrity. Because of the complexity
of biological products’ manufacturing process, the
investigator is likely to spend considerably more time
observing the process than is typical for small-molecule inspections. The investigator usually works with
the manufacturer to schedule an appropriate time to
conduct the inspection, so the entire manufacturing
process can be observed. Any delay by the sponsor in
this activity may delay BLA review. Another difference is the product specialist responsible for the BLA’s
CMC section review generally will participate in a
biologics inspection.

After approval, two other types
of inspections may take place:
routine, periodic inspections
that should occur every 2 years
(biennial); and directed (for
cause) inspections.

The regulations require annual reports, provided within
60 days after the application approval anniversary date,
for products marketed under a BLA for certain situations, such as making changes to the application (21
CFR 601.12(d)); providing information on pediatric
studies (21 CFR 601.28); and providing status reports
on postmarket study requirements related to clinical
safety, clinical efficacy, clinical pharmacology, or nonclinical toxicology (21 CFR 601.70).
The Food and Drug Administration Amendments Act
of 2007 (FDAAA) authorized the FDA to require
additional postmarketing studies to assess known safety
risks, including serious risk signals and potential serious
risks associated with the drug’s use. FDAAA also gave
the FDA authority to require labeling changes based on
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such studies’ results. FD&C Act Section 505(o)(3)(E)
(ii), enacted under FDAAA, stipulates the following information be provided in the annual report for required
postmarketing studies:
• A timetable for the completion of each study;
• Periodic reports on required studies’ status, including
whether enrollment has begun, the number of
participants enrolled, and whether any difficulties in
completing the study have been encountered; and
• Registration information with respect to clinical trial
certification.11
In addition, FDAAA requires applicants to report on
each study “otherwise undertaken by the applicant to
investigate a safety issue.” The status of other postmarketing commitments (e.g., those concerning chemistry,
manufacturing, production controls, and studies conducted on an applicant’s own initiative) are not required to be
reported under Sections 314.81(b)(2)(vii) and 601.70.
Once a required postmarketing study commitment has
been made, an annual report is due each year within
60 days after the anniversary date and must be accompanied by a completed transmittal Form FDA 2252.
Sponsors must continue to report on the commitment’s
progress until the postmarketing study is completed or
terminated, unless the postmarketing study commitment is either no longer feasible or would no longer
provide useful information (as agreed with the FDA).
Failure to comply with the timetable, the periodic
reporting submissions or other requirements of Section
505(o)(3)(E)(ii) will be considered a violation unless the
applicant demonstrates good cause for the noncompliance (only as agreed with the FDA). Violations could
result in civil penalties of up to $250,000 per violation,
and the penalties can be increased (i.e., doubled) if the
violation continues for more than 30 days, and can continue to double for subsequent 30-day periods.
Inspections3
After approval, two other types of inspections may take
place: routine, periodic inspections that should occur
every 2 years (biennial); and directed (for cause) inspections. CBER and ORA have built a partnership to
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focus resources on inspectional and compliance issues in
the biologics area. To accomplish this, Team Biologics,
as already mentioned, inspects licensed biological drug
and device product facilities regulated by CBER. The
goal of Team Biologics is to ensure biological products’
quality and safety and resolve inconsistencies quickly.
Import/export
CBER oversees biologic products’ import and export to determine whether imported products, drugs
and devices regulated by the center comply with the
requirements of the FD&C Act, the PHS Act and the
regulations promulgated under these statutes. Imported
products regulated by the FDA are subject to inspection
at the time of entry by the US Customs and Border
Protection (CBP). Shipments found not to comply with
the law are subject to detention. For imports, the FDA
works with CBP to verify licensure and may perform
random sampling and issue import alerts for noncompliant products. A foreign manufacturer must have a US
license to import a biological product into the US. Under the FDA’s regulation procedures, licensed biologics
that have been lot-released (or are exempt) by CBER
may be imported into the US and may proceed through
CBP without FDA examination. Entry documents for
IND biologics must declare a valid, active IND number.
Products in short supply also may be imported under 21
CFR 601.22. However, these products must be registered with CBER, which CBP will verify. Under 7 CFR
Chapter III, overseen by the US Department of Agriculture, biological products also may require an Animal
and Plant Health Inspection Service permit to enter the
country if the product contains certain microbial, plantor animal-derived materials or is otherwise a regulated
product, such as a genetically engineered organism.
A licensed biologic may be exported without FDA
authorization, as per an FDA guidance on export certificates (August 2002), and in accordance with FD&C
Act Section 801(e) Exports or 802 Export of Certain
Unapproved Products or PHS Act Section 351(h), which
states a biologic is not adulterated or misbranded if it:
• Accords to the foreign purchaser’s specifications,
• Is not in conflict with the laws of the country to
which it is intended for export,
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Is labeled on the outside of the shipping package
that it is intended for export, and
Is not sold or offered for sale in domestic commerce.

The FDA supplies a Certificate to Foreign Government, if requested, for the export of products that can
be marketed legally in the US. It also supplies a Certificate of Exportability for the export of products that
cannot be marketed legally in the US but meet FD&C
Act requirements.
Import for export, per the FDA Export Reform and
Enhancement Act of 1996, allows the importation of
drug and device components for incorporation into a
finished product that then can be exported in accordance with FD&C Act Sections 801 and 802, and PHS
Act 351(h).
Postapproval changes
In accordance with FD&C Act Section 506A(b), the
effect of any postapproval CMC changes on a product’s identity, strength, quality, purity, or potency, as
they may relate to the product’s safety or efficacy, must
be assessed.
Before distributing a product made following a change,
sponsors are required to demonstrate, through appropriate validation and/or other clinical or nonclinical
laboratory studies, the lack of the change’s adverse effect
on identity, strength, quality, purity, or potency as they
may relate to the product’s safety or effectiveness.
Sponsors should assess the change to determine the
correct product reporting category:
• Prior approval supplement (PAS) ‒ major changes
that require supplement submission and approval
prior to distribution of the product made using
the change (21 CFR 601.12(b)). A PAS is used to
report changes with substantial potential to affect
a product’s identity, strength, quality, purity, or
potency adversely as they may relate to the product’s
safety or effectiveness. Examples would include a
change in manufacturing processes or analytical
methods resulting in a change of specification
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limits; a change to larger-scale production; major
construction; a change in the stability protocol or
acceptance criteria; and extension of the expiration
dating period.
Changes being effected in 30 days (CBE-30) ‒
moderate changes (CBE-30) require a supplement
to the FDA 30 days before distribution (21 CFR
601.12(c)(3)). A CBE-30 is used to report changes
with moderate potential to affect a product’s identity,
strength, quality, purity, or potency adversely as they
may relate to the product’s safety or effectiveness.
Examples would include: addition of a duplicated
process chain or unit process; change in the testing
site from one facility to another (e.g., from a
contract laboratory to the sponsor; change from
an existing contract laboratory to a new contract
laboratory; change from the sponsor to a new
contract laboratory).
Changes being effected in 0 day (CBE-0) ‒ these
changes have minimal potential to affect a product’s
identity, strength, quality, purity, or potency
adversely as they may relate to the product’s safety
or effectiveness. A CBE-0 supplement would be
received by the FDA before, or concurrent with,
distribution of the product made using the change.
A CBE-0 typically is filed when a manufacturer
wants to inform the FDA immediately, even though
the change does not require FDA approval.
Annual report ‒ minor changes can be included
in the annual report, which is submitted within
60 days of the product’s anniversary date. These
are changes with minimal potential to affect
a product’s identity, strength, quality, purity,
or potency adversely as they may relate to the
product’s safety or effectiveness. Examples
would include an increase in the scale of aseptic
manufacturing for finished product without a
change in equipment, for example, increased
number of vials filled; modifications in analytical
procedures with no change in the basic test
methodology or existing release specifications,
provided the change is supported by validation
data; and establishment of a new working cell bank
derived from a previously approved master cell
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bank according to a standard operating procedure
on file in the approved license application.
A comparability protocol is a well-defined, detailed,
written plan for assessing the effect of specific CMC
changes on a particular drug product’s identity, strength,
quality, purity, and potency as they may relate to the
product’s safety and effectiveness. A comparability protocol describes the changes it covers and specifies the
tests and studies to be performed, including establishing
analytical procedures and acceptance criteria to demonstrate specified CMC changes do not affect the product
adversely. However, it is important to note comparability protocols are not recommended for CMC changes
that cannot be evaluated definitively, require a new
IND or require efficacy, safety (clinical or nonclinical),
or pharmacokinetic/pharmacodynamic data to evaluate
the change’s effect (e.g., certain formulation changes or
clinical or nonclinical studies to qualify new impurities).
By using a comparability protocol previously reviewed
by the FDA, the sponsor may be able to file certain CMC changes under a less-restrictive reporting
category, for example, a change that normally would
be a PAS may be allowed as a CBE-30 if it has been
approved already as a comparability protocol. Although
submitting a comparability protocol is not required
for changes, in many cases, it will facilitate the subsequent CMC change implementation and reporting
requirements, which could result in moving a product
into distribution more quickly. For marketing applications or postapproval implementations, “submission of
a comparability protocol in an original application or
PAS allows the agency to review a description of one or
more proposed CMC postapproval changes, supporting
information including any analysis and risk assessment
activities, a plan to implement the change(s), and, if appropriate, a proposed reduced reporting category for the
change(s).”12 The comparability protocol should include
a summary of the changes, description and rationale
for the proposed change, supporting information and
analysis, comparability protocol for the proposed change
and proposed reduced reporting category.12
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An FDA review committee will determine whether the
changes reported in the supplement require on-site review. If the review committee determines an inspection
is necessary for one or more establishments included
in the supplement, the inspection(s) will be performed
prior to sending the action letter for the supplement.
Failure to comply with the reporting requirements outlined in 21 CFR 601.12 could result in an FDA request
that all changes be submitted as a PAS. Two examples
of failure to comply are the constant downgrading of
changes (e.g., from a PAS to a CBE) and failing to
supply sufficient information to support the changes.

Additionally, under 21 CFR 601.12(f )(4), changes
to advertising and promotional labeling must comply
with the provisions of 21 CFR 314.81(b)(3)(i), which
require sponsors to submit specimens of mailing pieces
and any other labeling or advertising devised for a drug
product’s promotion to the FDA at the time of initial
dissemination of the labeling, and at the time of initial
publication of the advertisement for a prescription
drug product. Mailing pieces and labeling designed to
contain samples of a drug product are required for the
submission to be considered complete, except the drug
product sample.

Similarly, under 21 CFR 601.12(f ), changes to a product package label, container label and package insert
require one of the following:
• submission of a supplement with FDA approval
needed prior to product distribution, for example,
the addition of superiority claims or changes based
on additional preclinical and/or postmarketing
clinical studies
• submission of a supplement with product
distribution allowed at the time of supplement
submission (does not require a 30-day waiting
period), for example, strengthening cautionary
statements or instructions
• submission of the final printed label in an Annual
Report, for example, editorial changes and changes
in how the product is supplied, provided there is no
change in dosage form or strength

Postmarketing reporting requirements
Expedited postmarketing reporting requirements for
serious and unexpected adverse experiences from all
sources (domestic and foreign) related to biologics are
similar to those for drugs and are stated in 21 CFR
600.80 and 600.81. Reporting requirements include:
Postmarketing 15-day “Alert Reports,” which include
reports based on scientific literature; Postmarketing
15-day Alert Report follow-ups, which also are required
to be reported within 15 days of receiving new information; and periodic adverse experience reports. The
reporting format for individual case study reports is the
MedWatch mandatory Form FDA 3500A. However,
adverse events related to vaccines must be reported
on a separate form under the Vaccine Adverse Event
Reporting System (VAERS). Foreign adverse experience may be reported using either Form FDA 3500A
or, if preferred, a CIOMS I form. Sponsors may request
waivers of the requirement to file Form FDA 3500A for
nonserious, expected adverse experiences; however, the
FDA does not intend to grant waivers within one year
of licensure for new biological molecular entities, blood
products, plasma derivatives or vaccines. For biological
combination products, reports must be filed with both
relevant centers. Adverse events related to vaccines also
are monitored by the Centers for Disease Control. The
VAERS reporting system is not linked to the vaccine
injury compensation program.

Expedited postmarketing
reporting requirements for
serious and unexpected adverse
experiences from all sources
(domestic and foreign) related to
biologics are similar to those for
drugs and are stated in 21 CFR
600.80 and 600.81.
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Periodic adverse experience reports include serious
and unexpected adverse experience summaries as well
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as reports of nonserious expected adverse experiences.
Periodic reports are made at quarterly intervals for
three years from the date of BLA issuance, and annually thereafter. The licensed manufacturer is required to
submit each quarterly report within 30 days of the close
of the quarter (the first quarter beginning on the date of
BLA issuance) and each Annual Report within 60 days
of the anniversary date.
Distribution reports for biological products, including vaccines, also are required under 21 CFR 600.81;
this requirement is unique for biologics with approved
BLAs. The distribution report includes the bulk, fill and
label lot numbers for the total number of dosage units
of each strength or potency distributed, expiration date,
distribution date and quantity returned. The licensed
manufacturer submits this report every six months to
either CBER or CDER, as applicable. A guidance
on electronic submission of lot distribution reports,
issued March 2015, outlines the electronic submission
requirements for lot distribution reports. The information required for the distribution reports remains the
same, but electronic submission requirements now are
formalized.13
Risk assessment14
Risk assessment should occur throughout a product’s
lifecycle, from early potential product identification
and preclinical testing, through the premarketing
development process and postapproval during marketing. Premarketing risk assessment is a key step in
this process, and product approval requires adequate
assessment of the product’s underlying risks and benefits. The adequacy of this risk assessment is a matter of
both quantity (ensuring enough patients are studied)
and quality (the appropriateness of the assessments
performed, appropriateness and breadth of the patient
populations studied, and how results are analyzed). In
reaching a final approvability decision, both existing risk
information and any outstanding safety questions are
considered in a product’s risk assessment and weighed
against its demonstrated benefits. The fewer a product’s
demonstrated benefits, the less acceptable its higher
levels of demonstrated risks will be.
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For postapproval risk assessment, labeling and routine
reporting requirements are sufficient to mitigate risks
and preserve benefits for the majority of approved products. However, in other cases, the FDA has requested
additional risk minimization strategies, originally
called Risk Minimization Action Plans, or RiskMAPs.
FDAAA created risk evaluation and mitigation strategies (REMS). A REMS is a strategy to manage a drug
or biological product’s serious safety risk, or risks, while
preserving the product’s benefits. Proposed changes to
approved REMS should be submitted as follows:
• Revisions, to be submitted as “REMS Revisions,”
and documented in the next annual report, or
• REMS modifications that are categorized as either:
◦ Minor, to be submitted as a CBE-30 supplement,
defined as changes that may affect the risk
message nominally; or
◦ Major, to be submitted as a PAS, defined as
changes that may substantially affect the risk
message and/or substantially change REMS
requirements.
The FDA also has the authority to apply a REMS
retroactively and to require sponsors to submit a REMS
for an already approved product.
A REMS can include a medication guide, a patient
package insert, a communication plan for healthcare
professionals, various elements to assure safe use (ETASU), and an implementation system. The medication
guide is the most common REMS component, now
required for more than 80 approved drugs.15 Medication
guides are used when specific information is necessary
to prevent serious adverse effects; when patient decision
making should include knowledge about a serious side
effect; or if patient adherence to directions for use is essential for the product’s effectiveness. The responsibility
for ensuring medication guides are available to patients
lies with the sponsor, not the pharmacist.
ETASU may include one or more of the following
requirements:
• Healthcare providers who prescribe the drug must
have particular training or experience or be specially
certified.
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Pharmacies, practitioners, or healthcare settings
dispensing the drug must be specially certified.
The drug is dispensed to patients only in certain
healthcare settings, such as hospitals.
The drug is dispensed to patients with evidence or
other documentation of safe use conditions, such as
laboratory test results.
Each patient using the drug is subject to certain
monitoring requirements.
Each patient using the drug is enrolled in a registry.

CBER may issue several types
of regulatory action letters.
These letters ordinarily are
issued to biological product
manufacturers in an attempt
to stop practices that violate
the regulations and promote
corrective action.

Biological product deviation reporting
Licensed biological product manufacturers are required
to report events representing unexpected or unforeseeable events; or deviations from cGMPs, applicable
regulations, or applicable standards or established
specifications that may affect a product’s safety, purity
or potency per 21 CFR 600.14. Before 2001, this was
termed “error and accident” reporting. The BPDR is
reported on Form FDA 3486 (the Biological Product
Deviation Report Form) and must include the appropriate event type deviation code. The report must not
be dated more than 45 calendar days from the date of
discovery of information reasonably suggesting a reportable event has occurred. Reportable events are those
that occur at the sponsor’s facility or a facility under the
sponsor’s control, for example, a contract manufacturer,
and include events for distributed products no longer
under the sponsor’s control. Therefore, investigation
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procedures for an unexplained discrepancy or failure
of a lot to meet any of its specifications should include
provisions for timely investigation; an appropriate corrective action plan to prevent recurrence; procedures to
gain control of unsuitable products in a timely manner;
and appropriate disposition of all affected products (indate and expired). All BPDRs should be submitted to
OCBQ, except those for biological products transferred
to CDER starting in 2003.
FDA enforcement actions
Regulatory action letters
CBER may issue several types of regulatory action
letters. These letters ordinarily are issued to biological
product manufacturers in an attempt to stop practices
that violate the regulations and promote corrective
action. Examples of regulatory action letters issued by
CBER include:
• Warning letters;
• Notice of Initiation of Disqualification Proceedings
and Opportunity to Explain (NIDPOE) letters;
• Untitled letters;
• Administrative license action letters; and
• Orders of retention, recall, destruction and cessation
of manufacturing related to human cell, tissue, and
cellular- and tissue-based products.
Warning letters are issued for violations of regulatory
significance to achieve voluntary compliance. Significant violations are those that may lead to enforcement
action if not corrected promptly and adequately. A
warning letter is issued to a responsible individual
or firm to establish previous notice that the agency
considers one or more products, practices, processes, or
other activities to be in violation of the FD&C Act, its
implementing regulations and/or other federal statutes.
A warning letter is one of the FDA’s principal means of
achieving prompt voluntary FD&C Act compliance.
A NIDPOE letter informs the recipient clinical
investigator the agency is initiating an administrative
proceeding to determine whether the investigator
should be disqualified from receiving investigational
products pursuant to FDA regulations. Generally, the
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agency issues a NIDPOE letter when it believes it has
evidence that the clinical investigator repeatedly or
deliberately violated FDA regulations governing proper
clinical study conduct involving investigational products
or submitted false information to the sponsor.
An untitled letter is an initial correspondence with a
sponsor citing violations that do not meet the regulatory significance threshold for a warning letter. CBER
has issued untitled letters, for example, after reviewing
a manufacturer’s advertising and promotional labeling;
after an inspection under CBER’s BIMO program or
by Team Biologics; and as a result of internet website
surveillance.
Administrative license action letters include license
revocation and suspension. License revocation is the
cancellation of a license and withdrawal of the authorization to introduce biological products into interstate
commerce. Examples of revocation grounds include
FDA inability to gain access for inspection; manufacturer failure to report a change as required; product or
establishment failure to conform to standards in the
license or comply with cGMPs; or the product not
being safe or effective or being misbranded. Except
in the case of license suspension or willful violations,
CBER will issue a notice of intent to revoke license
letter and provide the sponsor an opportunity to
demonstrate or achieve compliance before initiating
revocation proceedings and issuing a license revocation
letter. The licensee has 10 days to notify the FDA of
its commitment to, and plans for, achieving compliance, and then has 30 days to submit a comprehensive
report with rigid timetables.
License suspension is a summary action that provides
for immediate withdrawal, without prior notice or a
hearing, of the authorization to introduce biological
products into interstate commerce when there are
reasonable grounds to believe the product is a danger to
public health (PHS Act Section 351). The US Department of Justice does not need to concur. All product
shipping and manufacturing activities must cease until
the license is reactivated.
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Recalls
Recalls generally are voluntary sponsor acts because
the FDA has limited statutory authority to prescribe
a recall. However, the National Childhood Vaccine
Injury Act of 1986 amended the PHS Act to provide
recall authority for biological products (42 US 262).
Therefore, the FDA can order a recall if the biological
product constitutes an imminent or substantial hazard
to public health per PHS Act Section 351(a), or if it is
considered a “dangerous” medical device per the FD&C
Act. Recalls can be ordered for any reason, but if a recall
is due to misbranding or adulteration, the FDA should
be notified to prevent further action. Companies should
work closely with the agency during a recall. There are
four key stages in the recall process: discovery, planning,
implementation, and termination of the recall event.
Final disposition of the recalled product should be discussed with the FDA and typically involves destruction.
Judicial enforcement
The FDA’s civil and criminal enforcement actions include:
• Seizure ‒ an action taken to remove a product from
commerce because it is in violation of the law. The
FDA initiates a seizure by filing a complaint with
the US District Court where the product is located.
A US marshal then is directed by the court to take
possession, that is, seize the goods where they are
found, until the matter is resolved.
• Injunction ‒ a civil action taken against an
individual or firm seeking to stop continued
production or distribution of a violative product
until the firm complies with FDA requirements.
• Prosecution ‒ a criminal action taken as the result
of acts prohibited in the FD&C Act that can be
directed at the responsible persons in management.
Conclusion
Compliance and surveillance activities related to biologics licenses during the product lifecycle are overseen by CBER’s Office of Compliance and Biologics
Quality. Manufacturers are required to comply with
FDA’s preapproval and postapproval requirements, and
noncompliance may include REMS, medication guides,
or postmarketing studies. If CBER identifies areas of
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noncompliance, it may issue one of several types of
regulatory action letters, up to and including license
revocation, to stop practices found to be in violation of
the regulations and to promote corrective action. CBER
also has options for judicial enforcement, including
seizure, injunction and prosecution, if warranted.
Acronyms and abbreviations
BIMO, Bioresearch Monitoring [program]; BLA, biologics
license application; BPDR, Biological Product Deviation
Report; CBE, changes being effected; CBER, Center for
Biologics Evaluation and Research; CFR, Code of Federal
Regulations; cGMP, current good manufacturing practice;
CMC, chemistry, manufacturing, and controls; CRO,
contract research organization; ETASU, elements to assure
safe use; FDA, US Food and Drug Administration; FDAAA,
Food and Drug Administration Amendments Act; FD&C
Act, Food, Drug, and Cosmetic Act; GCP, good clinical
practice; GLP, good laboratory practice; IND, investigational
new drug; NIDPOE, notice of initiation of disqualification
proceedings and opportunity to explain; ORA, Office of
Regulatory Affairs; PAI, preapproval inspection; PHS, Public
Health Service Act; PLI, prelicense inspection; REMS, risk
evaluation and mitigation strategies; USANC, US Adopted
Names Council; VAERS, Vaccine Adverse Event Reporting
System.
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