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Risk Management Plans to Mitigate the Potential for Drug Shortages

Guidance for Industry

This draft guidance, when finalized, will represent the current thinking of the Food and Drug

Administration (FDA or Agency) on this topic. It does not establish any rights for any person

and is not binding on FDA or the public. You can use an alternative approach if it satisfies the

requirements of the applicable statutes and regulations. To discuss an alternative approach,
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ntact the FDA staff responsible for this guidance as listed on the title page.
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[. INTRODUCTION
This guidance is intended to help stakeholders2 19 develop, maintain, and implement risk
management plans (RMPs) to proactively assist in the prevention of human drug product and
biological product shortages.3 21 RMPs can provide stakeholders with a framework to
proactively identify, prioritize, and implement strategies to mitigate hazards that can cause a
supply disruption. Such a supply disruption may lead to a drug shortage. Effective quality risk
management can facilitate better, more informed decisions; can provide FDA with greater
assurance that stakeholders understand and can manage the associated risks; and can
potentially affect the extent and level of direct regulatory oversight.4 26 Based on recent
publications and reports, the majority of drug shortages are associated with quality
issues.5,6,7,8 27 This guidance

describes a framework for stakeholders to consider when developing RMPs that aligns with

principles stated in the International Council for Harmonisation (ICH) guidance for industry

Q9 Quality Risk Management (June 2006). In addition, FDA also recommends risk factors
to

consider when developing the content of the RMPs.

The contents of this document do not have the force and effect of law and are not meant to

bind

the public in any way, unless specifically incorporated into a contract. This document is

intended only to provide clarity to the public regarding existing requirements under the law.

FDA guidance documents, including this guidance, should be viewed only as
recommendations,

unless specific regulatory or statutory requirements are cited. The use of the word should in

Agency guidance means that something is suggested or recommended, but not required.
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II. BACKGROUND 55

FDA recognizes that drug shortages pose a significant public health threat because they can

delay, and in some cases even deny, critically needed care for patients. Recent publications
have explained that proactively assessing risks to drug manufacturing processes and supply
chains, coupled with an understanding of market vulnerabilities, have enabled stakeholders to
support robust manufacturing operations that help to maintain the availability of a high-
quality drug through the drug’s life cycle.9 48 The publications further explain that proactive
risk assessment has also enabled some stakeholders to predict and prevent supply disruptions

that could potentially lead to a drug shortage.
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In July 2012, with the enactment of the Food and Drug Administration Safety and Innovation

Act (FDASIA), Congress empowered FDA with tools to work in collaboration with industry
to help prevent or mitigate drug supply disruptions and drug shortages, and clarified current
good manufacturing practice requirements relevant to the oversight and controls over the
manufactureof drugs to ensure quality.

In 2011 and 2012, FDA assisted in mitigating 368 new drug shortages and preventing 473
drug shortages. In contrast, in the 6-year span after FDASIA was enacted, FDA assisted in
mitigating 222 new drug shortages and preventing 806 drug shortages.

Although the number of new drug shortages has declined significantly since the peak in 2011,
reaching a low in 2015 and 2016, this downward trend did not continue in subsequent years.
Drug shortages continue to occur and at roughly the same levels since 2018.

Further, drug shortages have grown more persistent (i.e., increased length of active drug
shortages).

Many of the reasons for drug shortages are, for example, issues related to drug quality,
disruptions to supply chain manufacturing operations (e.g., caused by natural disaster or
discontinuation of components by suppliers), limitations in forecasting future demand, and
market withdrawals of drug products.

Additionally, in recent years, FDA has observed a rise in number of cyberattacks on drug
manufacturers and is increasingly concerned about the effect ofsuch attacks on the drug
supply chain.

In March 2020, with the enactment of the Coronavirus Aid, Relief, and Economic Security
Act

(CARES Act), Congress added section 506C(j) to the Federal Food, Drug, and Cosmetic Act
(FD&C Act), which requires certain manufacturers to develop, maintain, and implement, as
appropriate, a “redundancy risk management plan that identifies and evaluates risks to the
supply of the drug, as applicable, for each establishment in which such drug or active
pharmaceutical ingredient of such drug is manufactured.” Section 506C(j) became effective

on September 23, 2020 (see section IIL. in this guidance).
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FDA believes that its efforts in navigating drug shortage issues through the statutory and

regulatory framework and its partnership with stakeholders have contributed to the
reduction in the number of new drug shortages as well as a reduction in the time to resolve
existing drug shortages. However, the Agency acknowledges that shortages and shortage
mitigation efforts pose a significant financial and resource burden on stakeholders and FDA.
FDA views RMPs as an important mechanism that stakeholders can use to proactively identify,
assess, and mitigate the risks that might lead to a disruption in the supply of drug products,
and thus preemptively reduce the financial and resource burden associated with resolving a

shortage and problems that may lead to a shortage.
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RMPs involve the systematic application of quality management policies, procedures, and

practices to the tasks of assessing, controlling, communicating, and reviewing risk. These

approaches and techniques are commonly used by multiple industries to manage a broad
range of risks that have the potential to adversely affect their businesses. For the
pharmaceutical industry, drug manufacturers use quality risk management, a systematic
process for the assessment, control, communication, and review of risks to drug product
quality, across the drug’s life cycle.

Quality risk management is based on two principles:
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(1) The assessment of the risk to quality should be based on scientific knowledge and

ultimately link to the protection of the patient

(2) The level of effort, formality, and documentation of the quality risk management process

should be commensurate with the level of risk
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The pharmaceutical industry has taken incremental steps to implement quality risk
management principles since the publication of ICH Q9 in 2006. As a result, the Agency
believes that many stakeholders have already established processes and procedures to
proactively identify, assess, and mitigate the effect of a broad spectrum of risks to their
business processes using these risk management principles. The Agency encourages the use
of these approaches to proactively manage the risk of supply disruptions that may lead to drug

shortages.
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III. RISK MANAGEMENT PLANS: STAKEHOLDERS AND PRODUCTS

This section defines stakeholders in the manufacturing supply chain for drugs and describes

those products for which an RMP is required under section 506C(j) of the FD&C Act, as
well as those products for which an RMP is recommended.

A. Stakeholders in the Manufacturing Supply Chain

The content of an RMP, including the steps needed to reduce risks of a disruption in drug
supply, may vary among the different stakeholders in the supply chain for a given drug product.
For the purposes of this guidance, stakeholders in the drug supply chain are categorized as
follows.
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* Primary Stakeholder.

The primary stakeholder is generally the entity that determines which materials and services
are necessary to produce a drug product. This knowledge results in greater understanding of
the entire supply chain for a drug product, and therefore, makes the primary stakeholder best
positioned to manage many of the risks of supply chain disruption. Primary stakeholders

include:
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— For drug products with approved applications, the holder of the new drug application,

abbreviated new drug application, or biologics license application

— For drug products without an application, the entity with understanding of and
capability to make changes to the supply chain (e.g., add a redundant active
pharmaceutical ingredient (API) source or mitigate a disruption in the supply of drug

product containers) for the finished drug product
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* Secondary Stakeholders.

Secondary stakeholders are entities that are expected to



have more detailed insight into specific segments of the supply chain for a drug product

but may not have an understanding of its entirety. Secondary stakeholders include:
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— Finished product manufacturers that are not primary stakeholders, including any such

manufacturers that operate establishments involved in physically manipulating the

drug product (e.g., blending, tableting) and any such manufacturers of a drug-led,

drug-device combination product or biologic-led, biologic-device combination

product regulated by the Center for Drug Evaluation and Research (CDER) or the
Center for Biologics Evaluation and Research (CBER).

— API manufacturers, as well as those manufacturers that physically process (e.g.,

milling, coating) or package the APL
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* Other stakeholders. Other stakeholders in the supply chain for drugs that are not

primary or secondary stakeholders, such as inactive ingredient manufacturers, packagers,

and distributors.
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B. Products for Which RMPs Are Required

As described in the Background section of this guidance, the CARES Act added section
506C(j) to the FD&C Act, which requires certain manufacturers to develop, maintain, and
implement, as appropriate, a “redundancy risk management plan that identifies and evaluates
risks to the supply of the drug, as applicable, for each establishment in which such drug or

active pharmaceutical ingredient of such drug is manufactured.”22,23 160
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Each manufacturer of the following drug products, APIs, and associated medical devices
must develop, maintain, and implement, as appropriate, an RMP that identifies and evaluates
risks to the supply of the drug product, as applicable, for each establishment in which such

drug product or API of such drug product is manufactured:

* Prescription drug products that are:

— Life-supporting

— Life-sustaining

— Intended for use in the prevention or treatment of a debilitating disease or condition,

including any such drug used in emergency medical care or during surgery29 174 or any
such drug that is critical to the public health during a public health emergency declared

by the Secretary under section 319 of the Public Health Service Act30 176

* Any API included in the prescription drug products described above
* Any associated medical device used for preparation or administration included with the

prescription drug products described above, namely, any device constituent part of drug led,



drug-device combination product or biologic-led, biologic-device combination product

manufactured by the establishment and regulated by CDER or CBER.

FDA considers the manufacturers that are subject to this requirement under section 506C(j)
of the FD&C Act to include primary and secondary stakeholders as defined in section IIL.A.

of this guidance.
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C. Products for Which RMPs Are Recommended

Certain types of drug products33 191 and APIs not included in the requirement under section
506C(j) of the FD&C Act, if subject to a supply disruption and shortage, would be of
particular concern to the Agency because of the potential effect on patient care. In addition,
FDA has found that certain drug products, such as those with less redundancy in their supply
chains, are at higher risk of shortage. The products listed in this section may or may not be

products for which manufacturers must develop, maintain, and implement RMPs under



section 506C(j).

For example, drug products intended to treat rare diseases or conditions may or may not also
be drug products for which RMPs must be developed, maintained, and implemented under
section 506C(j). To the extent drug products or APIs incorporated in those products fall
within a category described in the following list but are not drug products described in section
506C(a) of the FD&C Act or APIs included in such drug products, FDA nevertheless
recommends that stakeholders develop, maintain, and implement RMPs for such products, as

appropriate, to provide reliability of supply:
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* Drug products intended to treat rare diseases or conditions35 205

* Drug products that lack appropriate alternatives

* Medical countermeasures used in the event of a potential public health emergency

stemming from a terrorist attack with a biological, chemical, or radiological/nuclear
material, or a naturally occurring emerging disease and other threat agents (i.e.,
essential to national security)

* Sole source products

* Drug products with only one API manufacturer in the product’s supply chain that has

been appropriately qualified by the quality unit of the finished dosage form (FDF)



establishment

* Drug products with only one FDF manufacturer in the product’s supply chain41

* Drug products that are manufactured in a facility (including packaging facilities and
laboratories) with an inspection in the last 5 years that was classified as official action
indicated (OAI) and there is no other manufacturing facility that is qualified in the

product’s supply chain to conduct that operation

RMPs are a useful tool to facilitate compliance with a firm’s regulatory requirements.44 227
As a general matter, the Agency believes that RMPs are a good practice to help ensure
reliability of supply of drug products and APIs. Therefore, FDA recommends that
stakeholders consider developing, maintaining, and implementing RMPs for their drug
products or APIs that are not subject to the requirement in section 506C(j) of the FD&C Act,

in addition to those that are subject to that requirement, as described earlier.
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IV. RMP FRAMEWORK AND DEVELOPMENT STRATEGY

FDA recommends using the quality risk management process and principles described in
ICH QO as the framework to develop an effective RMP. This guidance is intended to add to
the elements of the framework described in ICH Q9, to describe considerations for
stakeholder oversight for RMPs, and to assist with the interpretation of the quality risk
management process within the context of developing RMPs.45 241 Further, stakeholders

may benefit by integrating the RMP with other aspects of their operations.
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A. Stakeholder RMP Development Strategy

RMPs help to ensure that risks with the potential to disrupt the drug manufacturing process
and the drug supply chain have been identified, assessed, and mitigated. An individual
stakeholder’s role in developing and implementing an RMP varies with that stakeholder’s level
of involvement with the drug manufacturing process or supply chain. Nonetheless, FDA
believes that risk management principles should be applied throughout the drug supply chain

to help mitigate the risk of drug shortages.
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A primary stakeholder RMP should contain a broader strategy that establishes overarching
approaches to consistently identify, assess, and mitigate risk across the organization or a
subsector of the organization. This approach is consistent with institutionalized quality

management maturity46 256 that results in understanding the risk of supply disruptions that

may lead to shortages across the supply chain, integrates redundancy into the supply chain,
improves the forecasting of demand changes at all stages of production, maintains sustainable
compliance, improves overall incentives between purchasers and manufacturers, and fosters
collaboration with regulators. FDA recommends that the primary stakeholder RMP also
include plans to repair the supply chain after a disruption, as appropriate. Further, FDA
recommends that the primary stakeholder initiate RMP development as early as possible in

the drug product’s regulatory life cycle.
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The Agency recommends that the primary stakeholder share as much of its RMP as possible
with secondary and other stakeholders of the drug product to enable secondary and other
stakeholders to incorporate the broad strategies of the primary stakeholder’s RMP into their

own plans and also contextualize the risks identified in the primary stakeholder’s RMP,



specifically for the manufacturing facility. Sharing the primary stakeholder’s RMPs with
secondary and other stakeholders may also further refine the mitigation and avoidance
strategies specific to the individual drug, or its unique manufacturing process. For example,
if a primary stakeholder’s RMP already addresses availability of raw materials, it may be
appropriate for this risk factor not to be addressed in a contract manufacturer’'s RMP.
However, in such a situation, FDA recommends that the contract manufacturer’s RMP still
address general and product-specific facility risks, such as maintaining process control,

manufacturing equipment robustness, and product-specific utility requirements.

The stakeholders that are involved in the supply chain for a particular drug product should
work together to address RMP development and implementation. The Appendix of this

guidance provides risk factors for stakeholders to consider when developing an RMP strategy.
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B. Quality Risk Management Process Framework

FDA recommends the following process for developing RMPs based on the quality risk

management framework in ICH Q9, as shown in Figure 1. Each process step is detailed in the

following subsections.



Figure 1: Recommended Risk Management Plan Steps Using the ICH Q9 Framework
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Initiate Risk Management Plan to Mitigate the Potential for Drug Shortages
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Risk Assessment

Risk Identification — identify the risks with a potential to cause drug shortage.

Risk Analysis — identify near misses in terms of drug shortages that were avoided.

Consider past circumstances or practices associated with the risk.

Risk Evaluation — identify probability of a drug shortage occurring. Identify the impact of a

drug shortage event.
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Risk Control
Risk Reduction — identify corrective and preventive actions to mitigate current and future
impact. Assess residual risk.

Risk Acceptance — identify risks that an organization decides to accept or absorb.
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Risk Management Plan Report
Risk Review

Review Events - Periodically assess and review current risks to evaluate whether mitigation



strategies need to be updated. Evaluate drug shortages (actual and near

misses) to identify, assess, and mitigate any new risks, using this algorithm.
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1. Initiating an RMP

The purpose of initiating an RMP is to allow a stakeholder to proactively assess the risks of
a drug supply disruption, rather than wait for an actual disruption to occur. Cross-cutting
coordination and collaboration is critical to development, implementation, and maintenance

of an effective RMP.
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2. Risk Assessment
The risk assessment involves identifying the associated hazards, evaluating the risk of each
hazard, and evaluating the risk of a drug supply disruption based on: (1) what might go
wrong; (2) what is the likelihood (probability) it will go wrong; and (3) what are the

consequences (severity).

* Risk Identification — This involves identifying the hazards, including critical
operations or processes, that have the potential to cause a drug supply disruption.
Potential hazards can be identified through: historical data analysis; theoretical analysis;
informed opinions; relationships with suppliers, vendors, and contractors; audits; market
forces that may affect the availability or reliability of raw materials; and overall

manufacturing process stability and reliability.

* Risk Analysis — This involves estimating the risk associated with the identified hazards
and effects considering the likelihood of occurrence, severity of harm, and detectability.
That is, is there an increased potential for supply disruption of the finished drug product

based on the hazards (e.g., location of manufacturing, source of components)?



This analysis may include historical information, such as if there were one or more near-miss

situations where a shortage was narrowly avoided.

* Risk Evaluation — Based on the risk analysis, the probability of each risk resulting in patient

impact or a supply disruption should be systematically evaluated.

At the end of the Risk Assessment step, the hazards should have been identified, analyzed,
and evaluated, and a determination should have been made as to which hazards are considered

a higher risk to drug supply disruption than others.
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3. Risk Control

The Risk Control step is intended to reduce risks of a disruption in supply to an acceptable

level and/or accept these risks.

* Risk Reduction — This involves identifying strategies that can be used to potentially
mitigate or avoid the identified risks. This can include building redundancy into
manufacturing operations, establishing adequate controls on the supply chain, strengthening
relationships with suppliers (e.g., contract manufacturers, ingredient suppliers), and/or
identifying alternative suppliers.

Once the applicable strategies are implemented, the risk assessment should be periodically
re-evaluated to determine if additional hazards are present. Risk control strategies also can

account for residual risk arising after a mitigation strategy is implemented.

* Risk Acceptance — This involves identifying if the remaining risk is acceptable52 341 or if

the risk should be further reduced through additional risk reduction strategies.

At the end of the Risk Control step, a report should be developed to document the risk

assessment and risk control strategies.
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4. Risk Review: Review Events

The Agency recommends at least an annual, internal review and revision of an RMP
throughout the life cycle of a drug. RMP review and revision should include lessons learned,
including the root cause of new and near-miss supply disruptions. In some instances, it may
be useful to quickly integrate the additional identified risks and mitigation strategies into the
RMP rather than waiting for the next annual review cycle. This review also can include an
assessment of communication with regulators and whether the communication should be

improved.
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5. Risk Communication

FDA encourages stakeholders to engage in proactive communication of their RMPs with
organizations within their drug supply chains, and where appropriate, with external

stakeholders and regulators throughout the process.

Certain stakeholders are required to submit notifications to the Agency about drug product
and API permanent discontinuances and certain manufacturing interruptions under section
506C of the FD&C Act.

For the notifications received, FDA works with the stakeholder to assess the situation and

prevent or mitigate any shortage that may result, when possible. Stakeholders that are covered



by the notification requirement under section 506C must submit certain information to
FDA as part of the notification.

Along with the information that is required to be submitted, the Agency recommends that
manufacturers provide additional information that may assist the Agency in addressing the
situation. FDA has published a list of questions for manufacturers to consider as they evaluate
the situation and prepare to notify FDA, including whether the manufacturer has a proposal
for FDA to review to expedite availability of a product.

This information would likely be contained in an RMP. A stakeholder can leverage an RMP
to communicate and quickly share information with the Agency to prevent or mitigate a
shortage.

Additionally, an established RMP can serve to support stakeholders during these times when

their resources are typically strained with numerous internal and external requests.

RMPs that are developed, maintained, and implemented by stakeholders pursuant to the
requirement in section 506C(j) of the FD&C Act are subject to inspection and copying
pursuant to an FDA inspection or a request under section 704(a)(4) of the FD&C Act (21
U.S.C. 374).

RMPs, or elements of an RMP, need not be submitted as part of a biologics license application,

new drug application, abbreviated new drug application, or drug master file.
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6. Risk Management Tools

There are a variety of off-the-shelf and customizable risk management tools that may be
helpful when developing and maintaining an RMP. The Agency believes the
recommendations in this guidance can be applied regardless of the format or tool used.
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APPENDIX:

RISK CONSIDERATIONS FOR SPECIFIC RMPS

The following risk factors should be considered when developing specific risk management

plans (RMPs) to mitigate the potential for drug shortages.

All RMPs — Each drug has product-specific characteristics (e.g., dosage form, active



pharmaceutical ingredient source, manufacturing and test methods) that may be used to help
determine instances when the product’s supply may fluctuate. At a high level, the following
list identifies some risk factors that may be considered together with a drug’s product-specific

characteristics to help manufacturers uncover weaknesses that may impact product supply:
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* Determine which drugs, including components, manufactured at the facility are vulnerable

to a supply disruption

* Identify weaknesses in manufacturing process specific to individual drugs1 404

* Determine whether any of the suppliers of drug product container-closure systems or device
constituent parts, which include components of device constituent parts, are a sole source

provider

* Identify weaknesses in inventory management at the manufacturing facility, including
understanding market forecast for a drug, to ensure that supply is able to meet anticipated

demand

* Ascertain whether the drug manufacturing relies on incapable or unreliable equipment, such
as older equipment or equipment that breaks down frequently where maintenance is difficult

or parts are not easily replaced or available (incapable equipment may also include equipment



that relies on software or other technologies that are not able to be updated (i.e., patched),

which increases such equipment’s susceptibility to cybersecurity threats)

* Identify the normal capacity and surge capacity of the manufacturing facility to manufacture

a drug or its components that are vulnerable to shortage
* Evaluate the drug’s stability data, including finished product and components, to determine
whether the data demonstrate safety and efficacy beyond the labeled expiry date or retest date

and, if needed, reassess the drug’s stability program

* Be aware of and implement changes and alterations to requirements for relevant articles in

the United States Pharmacopeia or National Formulary
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Primary Stakeholder’'s RMP — The following list provides risk factors for a primary
stakeholder to consider when developing an RMP to ensure that it provides an overarching
strategy to consistently identify, assess, and mitigate risk across multiple manufacturing
facilities and drugs from an oversight perspective. This RMP often can include product-
specific concerns, which in turn should result in further extrapolation at the facility level. The
risk factors (not an exhaustive list) for a primary stakeholder to consider when developing an
RMP include:

* Geographic risk factors, including potential for natural disasters, as well as political
instability and regulatory uncertainty, that can affect the overall ability to consistently

manufacture a drug.

* Supply chain vulnerabilities, such as sole source manufacturers of critical components in a
drug product, including active pharmaceutical ingredient, and sole source manufacturers of a

drug product.

* Manufacturing vulnerabilities, including lack of manufacturing capacity to meet an
unexpected surge in demand, inadequate backup manufacturing capability, lack of availability
of contract manufacturers or other alternate sources, lack of availability of laboratory services

to support manufacturing, and inadequacy of management oversight.

* Distribution vulnerabilities, including the complexity of distribution or transportation of

components, drug product containers and closures, and drug products.

* Whether the equipment or systems used in manufacturing or distribution could be

susceptible to cybersecurity threats

* Emergency situations that reduce staff or facility availability to continue manufacturing.

* Whether the drug is life-supporting, life-sustaining, intended for use in the prevention or
treatment of a debilitating disease or condition, including any such drug used in emergency
medical care or during surgery or any such drug that is critical to the public health during a

public health emergency declared by the Secretary under section 319 of the Public Health



Service Act, intended to treat rare diseases or conditions, a drug that lacks appropriate
alternatives, used as a medical countermeasure in the event of potential public health
emergency, or critical in response to specific targeted threat agents (essential to national

security).

* The capability and historical record of the facilities in the supply chain, including whether
there is a history of sustained current good manufacturing practice (CGMP) compliance. This
should include inspectional findings at the headquarters unit that provides global quality
oversight and all facilities in the supply chain that might affect the availability of the drug, and
details relating to the presence or recurrence of quality issues, CGMP violations, recalls, and

lapses in quality management oversight.

* Compliance with applicable regulatory reporting requirements, including: notifications
under section 506C or section 5061 of the Federal Food, Drug, and Cosmetic Act (FD&C

Act), postmarketing safety reports, and field alert reports.

* Communication vulnerabilities with secondary and other stakeholders within the supply
chain that might hinder timely distribution or receipt of quality-related information (e.g.,
agreements with contract manufacturers that prohibit disclosure of information at other

contract facilities).
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RMPs for Secondary Stakeholders and Other Stakeholders — When a stakeholder that is not
the primary stakeholder (i.e., a secondary or other stakeholder) develops its RMP, it typically
should interpret the broader risks identified in the primary stakeholder’s RMP within the
context of a specific manufacturing facility, and address unique risks at a manufacturing
facility that are unlikely to be identified by the primary stakeholder. Furthermore, many of the

risks might have specific implications to the drugs manufactured at a facility (e.g.,



environmental controls might affect a sterile, parenteral drug more than a solid, oral dosage
drug). The RMP for stakeholders that are not the primary stakeholder should consider the
effect of identified risks on the manufacturing facility as well as on the drugs manufactured at
that facility. The following non exhaustive list provides risk factors for such stakeholders to
consider as part of developing an RMP. Some of these risk factors may also be useful to the

primary stakeholder, depending on the responsibilities of the primary stakeholder.
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* Identify vulnerabilities in the supply chain for each drug product vulnerable to supply
disruptions. Consider limitations in supply for raw materials, intermediates, components, and

drug product containers and closures.

* Ensure that appropriate communication with contract manufacturing facilities and
component suppliers is established to proactively address risks that might lead to meaningful

drug supply disruptions.

* Identify weaknesses in the infrastructure and utilities; water systems; heating, ventilation,
air conditioning, and environmental control; and the proximity of support services such as

laboratory testing.
* Ascertain whether the manufacturing facility has incapable or unreliable equipment, such as
equipment that is unsuitable for its intended use, legacy equipment that breaks down

frequently, or equipment with parts that are not easily replaced or available.

* [dentify challenges and weaknesses in monitoring vulnerable equipment.



¢ Identify equipment that operates with limited down time, which could be prone to

accelerated wear and tear.

* Identify the normal capacity and surge capacity of the facility to manufacture a drug that is

vulnerable to shortage.

* Ascertain whether the equipment or systems used in manufacturing or distribution could be

susceptible to cybersecurity threats.

* Assess the suitability and competence of potential contractors before outsourcing operations

or selecting material suppliers.

* Assess the reliability of potential contractors to deliver operations or materials on time and

of good quality to meet manufacturer deadlines and to avoid interruptions in processing.

* Assess the record of CGMP performance, including the presence or recurrence of quality
issues, CGMP violations, potential for major defects and recalls, inspectional findings at the
facilities in the supply chain, and adequacy of quality management oversight, that might affect

the availability of the drug.
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