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We provide a variety of services 

under the same umbrella and with a 

holistic approach and clear vision: 

to offer unparalleled support 

and value at every stage of your 

corporate and product evolution. 

A Lifecycle Approach 



The FDA is the federal agency regulating all medical products in the US. Every new medical product should be authorized for
use by one of the FDA’s entities, according to the product’s type.

• Note: 1The FDA is currently reshaping its internal organization and entities. Source: FDA. 

The FDA

▪ The Food and Drug Administration (FDA) is a federal agency within the Department of Health and Human Services. It is responsible for:

• Protecting the public health by assuring the safety, effectiveness, quality, and security of human and veterinary drugs, vaccines and other 
biological products, and medical devices. The FDA is also responsible for the safety and security of the United States’ food supply, all cosmetics, 
dietary supplements and products that give off radiation.

• Regulating tobacco products.

Center for Drug Evaluation and Research (CDER)

▪ The CDER regulates over-the-counter and prescription drugs,
including biological therapeutics and generic drugs.

Center for Biologics Evaluation and Research (CBER)

▪ The CBER regulates biological and related products including
blood, vaccines, allergenics, tissues, and cellular and gene
therapies.

Center for Devices & Radiological Health (CDRH)

▪ Responsible for the premarket approval of all medical
devices, as well as overseeing the manufacturing,
performance and safety of these devices.

▪ Also oversees the radiation safety performance of non-
medical devices which emit certain types of electromagnetic
radiation, such as cellular phones and microwave ovens.

The FDA is organized in several entities, each referring to a certain type of product. In July 2019,
the FDA entities were1:

FDA Organization Focus on 3 Entities Regulating Drugs & Medical Devices 
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Role of Risk Management 

RISK MANAGEMENT IN REGULATORY AFFAIRS

Risk Analysis, Risk Management Process, and Application of Risk Management tools, 
all play a role in minimizing use related hazards

Identify 
possible 

hazards under 
normal and 

fault 
conditions

Risk/Hazard 
Analysis –

mechanism for 
evaluation of 

potential 
problems 

Development of 
Medical devices  

requires a 
balance safety 

and efficacy 

Risk 
management 
involves the 

identification, 
understanding, 

control, and 
prevention of 

failures 

Device 
submissions and 

QS Design 
Controls

Unacceptable 
risks must be 
reduced to 
acceptable 

levels



Depending on its Class, a Medical Device will have to go through different regulatory pathways whose length is difficult to
estimate.

• Source: Hoffman M.J, FDA Regulatory process. 

New Medical Devices Regulatory Pathways Processes

CLASS I

Low Risk

CLASS II

Moderate / Controlled Risk

CLASS III

High Risk

510(k)

Substantially 
equivalent to 

predicate?

De Novo 
510(k)

No predicate

PMA

Reasonable 
assurance of safety 

and efficacy

HDE

Probable benefit 
outweighs risk

General Controls

Special Controls

Clinical Data

CLEARANCE TO MARKET DEVICE APPROVAL TO MARKET DEVICE

yes

no

Exceeds limits of exemption

Exempt

Treats <8,000 patients annually in the US



There are four main regulatory pathways for Medical Devices in the US; highly related to the devices’ classes.

• Note: 1HDE: Humanitarian Device Exemption. Source: FDA.

Medical Device Regulatory Pathways Comparison

505(b)(1) NDA 505(b)(2) NDA

Definition

A 510(k) must demonstrate that the
device is substantially equivalent:

▪ To one legally in commercial
distribution in the US before May
28, 1976

▪Or to one that has been
determined by FDA to be
substantially equivalent

A De Novo addresses novel devices
of low to moderate risk that do not
have a valid predicate device.

It can be submitted after a 510(k), or
directly.

HDE are marketing application for
Humanitarian Use Device
(HUD): a medical device intended to
benefit patients in the treatment or
diagnosis of a rare disease /
condition (affects <8,000
people/year in the US)

A PMA is used to prove that a new
device is safe and effective for the
end user

Candidates

▪ Few Class I devices

▪Most of Class II devices

▪ Few Class III devices

▪ Few Class I devices

▪Most of Class II devices

▪ Class I devices

▪ Class II devices
▪ Class III devices

Evidence Comparison with predicate device Scientific evidence Scientific evidence Scientific evidence

Clinical Data Partial: 0-15% need clinical studies Partial: 10-15% need clinical studies Yes Yes

Pre-Approval 
Inspection

No No No Yes

Post-Marketing 
Activities

No No No Yes

Advisory Panel 
Review

Rare Rare Rare Frequent

Premarket Notification 510(k) Premarket Approval (PMA)De Novo 510(k) HDE1



• Balance between benefits to patients and appropriate level of risk 

• During innovation, risks must be identified and deemed to be acceptable

• In practice, risk management is complex and changing due to technology improvements and 
innovation

• Risk management tools and education provide a balance, however regulators not willing to allow risks 
that HCPs and patients may be willing to take.  

Principles of Risk Management

Globalization:

• Prompted a significant increase the complex task of making a medical device safe for human use activity 
among device manufacturers. 

• Risk Management important in commercialization to OUS markets

• Human Factors - As clinicians, patients, and regulators become more aware of safety issues related to 
human factors, the importance safety controls increases. Risk management is necessary to ensure device 
usability, safety, and regulatory compliance.



Risk Management and 510(k) submissions

• Only risk management requirements are for devices containing software 
• Abbreviated 510ks –requires Declarations of Conformity and risk management documents

510k Risk Management Requirements
• Design validation -software validation and risk analysis  (21 CFR 820.30) 
• FDA and EU CE Marking compliance- recognize ISO 14971 standard 

❑ FDA recognizes ISO 14971:2019 
❑ EU recognizes EN ISO 14971:2019 (differences include omission of Annexes, decoupling of standards 

to MDR regs),  

Device Design and Mitigation/Control of Risks:

•Developing/changing design of the product to mitigate risks

•Integrate risk protective measures during development 

•Utilize precautions/warnings in the labeling/IFU to reduce risks.



Element Traditional 510k Requirement

Risk Management Plan Not a Requirement

Hazard Identification • Only for Software embedded, driven or Standalone Software 510ks 

• Only required for devices that have a software component

Risk Assessment • Only for Software embedded, driven or Standalone Software 510ks 

• Some Special Controls Guidance requirement 

Risk Control Verification and 
Validation

Covered under:

• Packaging Validation

• Sterilization Validation 

• Biocompatibility 

• Software Verification Validation 

• Electrical Safety and EMC 
• Bench/Pre-Clinical  Performance Testing

• Animal Performance Testing

• Clinical Performance Testing

Risks to Users and Patients Labeling 

• RM is addressed in IFU as warnings, contraindications, and precautions (typically as a result of usability 
studies and hazard analysis)

Risk-Benefit Analysis Not Required for traditional 510(k)

Required in Special 510(k)s, De Novo applications, Humanitarian Device Exemptions, and PMAs.



Special Controls Guidance Documents

Preparation of 510k Submission

• Special Controls provide reasonable assurance of the safety and effectiveness when there is insufficient 
evidence to establish general controls. 

• Provides FDA with assurance that risks associated with how a device has been subjected to controls 
and mitigations during development

Tips for Addressing Risk for Inclusion in Submissions

• Search the FDA Guidance Document Database for relevant Special Controls Guidance Docs
• Utilize Controls Guidance Documents with Risk Management Requirements
• Review Guidance and determine standards, testing, hazard/risk analyses that are applicable 
• Rigorous testing 
• FDA continually updating and releasing new guidance docs

• Examples, TENS, PMS, Wound Care, IVDs, Ultrasound etc., know exactly what is needed, takes 
guess work out of V&V plan

• Class III moving into Class II with special controls(down classification)



FDA Submissions with Patient Contacting Materials

FDA Question  Biocompatibility 

We request you to conduct chemical characterization/Toxicological Risk Assessment to address the

additional endpoints for permanent contact, as well as to identify the cytotoxic signal, and conduct

further investigation on the risk of both local and systemic toxicity risk. We recommend that you

conduct a chemical characterization on the final finished subject device using polar and non-polar

extraction and conduct a toxicological risk assessment to address these concerns. We recommend a

toxicological risk assessment of leachables and extractables as specified in ISO 10993-17, e.g.,

NOAEL, LOAEL, etc., with a worst-case comparison of a patient’s exposure (i.e., consider the

maximum product size and multiple product application) to known toxicity values. For any

unidentifiable chemical residues or chemicals which may be toxic, please refer to ISO/TS 21726 for

recommended calculation of the threshold of toxicological concern. Please be aware that biological

testing may be needed in the case where the chemical characterization is flawed, or the toxicological

risk assessment does not provide sufficient assurance of safety.

• Always Recommend performing Exhaustive Chemical Extraction and Toxicological Risk 
Analysis for devices with patient contacting matterials

• Prior to FDA question and justification for not performing additional tests
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Software as a Medical Device (SaMD) – Software intended to be used for one or more medical purposes that
perform these purposes without being part of a hardware medical device. These include software functions that:

• Transform a mobile platform into a regulated medical device.

• Connect to an existing device type for purposes of controlling its operation, function or energy source

• Used in active patient monitoring to analyze patient-specific medical device data.

Digital Health, Apps, SAMD and CDS

Enforcement Discretion – FDA intends to exercise enforcement discretion, meaning they will not enforce
requirements under the FD&C act, for some software device functions that pose a lower risk to the public. These
functions include:

• Software functions that help patients self-manage their disease or conditions without providing specific
treatment or treatment suggestions.

• Software functions that automate simple tasks for health care providers

• Software that processes uterine contraction and fetal heart rate data for remote 
monitoring of labor progress

• Software functions that use an attachment to the mobile platform to measure 
blood glucose levels

• Software functions that aggregate and display trends in personal health incidents 
• Software functions that provide periodic educational information, reminders, or    

motivational guidance to smokers trying to quit, patients recovering from addiction, 
or pregnant women;

• Software functions that use an attachment to the mobile platform to measure blood  
glucose levels

Moderate risk 
= submission

Low risk = 
oversight
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Software function is considered CDS if:

• It is not intended to acquire, process or analyze a medical image or a signal from an in vitro diagnostic device or a
pattern or signal from a signal acquisition system

• It is intended for purpose of displaying, analyzing, or printing medical information

• It is intended for the purpose of supporting or providing recommendations to a health care professional

Non-Device CDS are CDS functions for which the HCP can independently review the basis for the recommendations
provided. Non-Device CDS is not subject to FDA oversight focus.

Clinical Decision Support Software

• Software that identifies patients who may exhibit signs of opioid addiction based on
patient-specific data

• Software intended for patients that provides a questionnaire to assess a patient’s
level of stress and anxiety and recommends treatment options

Software that uses a patient’s diagnosis to provide an HCP with current practice 
treatment guidelines for common illnesses or conditions 

Regulated according to 
risks during use and 
HCP involvement
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Table 1. Summary of Regulatory Policy for CDS Software Functions

FDA Policy for CDS

IMDRF is a voluntary group of medical device regulators from around the world who have 
come together to accelerate international medical device regulatory harmonization and 
convergence.



17

The FDA requires a “risk-based approach” in  guidance documents. 

Apply to quality procedures including verification and validation of processes and products

• General Principles of Software Validation:  Validation is depended on software risk

• Applying Human Factors and Usability Engineering to Medical Devices:  Usability testing approach 
and strategy is depended on user/device interface risks

• Off-The-Shelf Software Use in Medical Devices: The approach to the selection and validation of OTS 
components should be “safety-based”. 

• Content of Premarket Submissions for Management of Cybersecurity in Medical Devices: “employ a 
risk-based approach to the development of medical devices with risk based cybersecurity controls”

Software Risk Management 
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Role of Risk Management in Medical Devices

• Integral part of the medical device product development lifecycle

• Provides mechanism to ensure that the product is reliable, works as expected and causes no to minor harm to the patients, users
or the environment

• Main purpose- Reduce or mitigate chances of failure

Risk Management Planning

• Framework needed to define risk management process to be in compliance with the regulations like FDA or ISO

• Include development process and responsible persons roles during device development

• Documentation of risk management plan

Risk Analysis

• Establish risk analysis with the objective of defining intended use and associated relevant hazards (potential sources of harm).

• Identify foreseeable hazards to assess risk.

• Root causes of harms are also identified at this stage in relation to potential risks

Risk Evaluation

• Identify severity and occurrence (probability) of risks to quantify and evaluate risks

• Hierarchy of risk level helps to determine priorities in hazard mitigations

Risk Management Conclusions
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Risk Control

• The risk control plan is established after identification of risks

• Objective is to mitigate or lower the intensity of risk to an acceptable level.

Reports and Documents

• Most critical step—documentation of risk management plan initially and update throughout the lifecycle

• Contains actions, reports, assessments, and diagrams created for the risk management planning process

• Continue to update RM plan/document based on effectiveness of risk controls

Risk Management Conclusions (cont’d)

RM requires all above steps as each one is critical in the medical device development life cycle

Compliance through evaluation of the risk management cycle results in development of a medical device
in compliance with safety standards and quality metrics.
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