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MASTERING MEDICAL DEVICE DEVELOPMENT ABOUT THIS EDITION

PREFACE

How (o use
this companion

Medical devices succeed when a series ol connected decisions -
technical, clinical, regulatory, operational, and commercial -
are made with discipline and evidence.

This compact reading companion provides a structured overview of the topics
covered by Mastering Medical Device Development: A Comprehensive Guide.
Each chapter presents one central idea, three practical principles, one common
mistake, and a question to carry into your own project.

DESIGNED FOR

Engineers / Entrepreneurs / Students
Researchers / Regulatory & Quality Teams

Medical Technology Professionals

Editorial note: This is an original topic-based overview informed by the supplied book description
and chapter list, not a text-based synopsis of the full manuscript.
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MASTERING MEDICAL DEVICE DEVELOPMENT TITLE PAGE

THE MEDTECH LIFECYCLE

Mastering
Medical Device
Development

A Comprehensive Guide

An illustrated companion to the key decisions required to design,

evaluate, build, launch, and sustain medical devices.

MAX FOROUGHI
AUTHOR

BOOK OVERVIEW / 2025 EDITION
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MASTERING MEDICAL DEVICE DEVELOPMENT THE BIG PICTURE

THE BIG PICTURE

IF'rom idea
(o Impact

Each step is related. Decisions made early shape the evidence, quality
controls, and commercialization choices that follow.

o1 Unmet need 06 Clinical evidence

02 Concept o7 Manufacturing

03 Design controls og Market adoption

04 Preclinical proof o9 Post-market learning
o5 Regulatory plan 10  Future readiness

CORE PRINCIPLE

Reduce the most consequential uncertainty before increasing commitment.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 01

PART 01 / KEY IDEA

Introduction to Medical
Devices

THE ESSENTIAL IDEA

A medical device begins with a specific intended use. That
purpose shapes the risk profile, evidence expectations,
development plan, and eventual market claims.

THE DECISION CHAIN

Purpose Risk Evidence

QUESTION TO ASK

Can you name the intended user, purpose, and use setting in
one clear sentence?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 01

PRACTICAL PRINCIPLES

What matters most

01 Describe the intended use
Identify the target patient, care setting, user, and the clinical function the
product is intended to perform.

2

02 Map the real stakeholders
The patient, clinician, purchaser, and regulator may judge value
differently. Their needs must all be understood.

03

Think in lifecycles

A device is not finished at design freeze or market launch; safety and
performance require ongoing oversight.

COMMON MISTAKE TO AVOID

Treating a new technology as a device category before defining its claims
and intended use.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 02

PART 02 / KEY IDEA

Concept and Ideation

THE ESSENTIAL IDEA

Strong concepts solve a verified clinical problem. Early discovery
should test whether the problem is important, poorly served,
technically tractable, and worth adopting.

THE DECISION CHAIN

Problem User Concept Criteria

QUESTION TO ASK

What problem would still he worth solving if our preferred
technology disappeared tomorrow?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 02

PRACTICAL PRINCIPLES

What matters most

01 Observe the workflow
Understand where clinicians or patients lose time, information, reliability,
or access today.

2 . .

02 Challenge the first solution
Compare competing approaches, including doing nothing. Define the
benefit before choosing the technology.

03

Set feasibility criteria

Identify the technical, clinical, cost, usability, intellectual-property, and
market barriers while change is still cheap.

COMMON MISTAKE TO AVOID

Confusing enthusiastic interviews with proof of purchasing or clinical
adoption.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 03

PART 03 / KEY IDEA

Design and Development

THE ESSENTIAL IDEA

Design uality depends on translating user needs into testable
requirements, documenting choices, controlling changes, and
proving that the finished device meets its intended purpose.

THE DECISION CHAIN

Needs Inputs Outputs V&V

QUESTION TO ASK

Can every important claim be traced to a requirement and
credible evidence?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 03

PRACTICAL PRINCIPLES

What matters most

O il traceability

Link user needs, design inputs, outputs, risks, test methods, and
acceptance criteria.

2
02 Separate the two proofs
Verification asks whether design outputs meet specified inputs;
validation asks whether the device meets user needs and intended use.
03

Design for actual use

Prototype performance is not enough. Consider use errors, human
factors, packaging, maintainability, and production.

COMMON MISTAKE TO AVOID

Calling a functional prototype a validated or production-ready device.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 04

PART 04 / KEY IDEA

Preclinical Testing and
Evaluation

THE ESSENTIAL IDEA

Preclinical evaluation reduces important uncertainty before
wider use. The right tests follow the device design, contact profile,
hazards, performance claims, and intended environment.

THE DECISION CHAIN

Hazard Control Test Decision

QUESTION TO ASK

If this test passes, what material development risk have we
actually reduced?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 04

PRACTICAL PRINCIPLES

What matters most

01 Make testing risk-based

Select bench, biological, electrical, software, stability, or usability
evaluations as applicable to the device.

02 Predefine pass or fail

Use documented methods, representative samples, justified acceptance
criteria, and clear treatment of deviations.

03

Connect results to decisions

A test matters when it shows whether a requirement is met or a safety
risk has been adequately controlled.

COMMON MISTAKE TO AVOID

Running attractive tests that do not evaluate critical failure modes or
intended-use claims.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 05

PART 05 / KEY IDEA

Regulatory Affairs and
Compliance

THE ESSENTIAL IDEA

Regulatory planning should influence development from the
start. Device classification, claims, market, and evidence needs
determine the submission and compliance strategy.

THE DECISION CHAIN

Claims Class Pathway Proof

QUESTION TO ASK

What precise claims will regulators evaluate, and what
evidence would support each one?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 05

PRACTICAL PRINCIPLES

What matters most

01 Start with claims and markets
Identify where the product will be marketed and what it will say it does;
rules vary by jurisdiction and device.

02 o :
Select an appropriate route
Assess the applicable classification, premarket pathway, standards, and
interactions with the relevant regulator.

03

Build submission-ready records

Keep risk management, design evidence, labeling, and quality-system
documentation aligned as the product evolves.

COMMON MISTAKE TO AVOID

Assuming all devices need the same submission or using “clearance” and
“approval” interchangeably.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 06

PART 06 / KEY IDEA

Chinical Trials and Validation

THE ESSENTIAL IDEA

Clinical evaluation connects technical performance (o
patient-relevant outcomes and real-world use. Evidence must fit
the product claims and the population for whom the device is
intended.

THE DECISION CHAIN

Question Protocol Data Claim

QUESTION TO ASK

Would the results support the exact device claim if reviewed
by an independent expert?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 06

PRACTICAL PRINCIPLES

What matters most

01

Define the question first

Specify objectives, outcomes, target population, comparators, and
clinically meaningful success criteria.

02 Protect validity

Choose an appropriate design, manage bias and confounding, document
ethics oversight as applicable, and preserve data integrity.

03

Interpret within the limits

Distinguish analytical performance, clinical performance, and clinical
benefit. Avoid claims broader than the data.

COMMON MISTAKE TO AVOID

Promoting feasibility observations or associations as definitive clinical
validation.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 07

PART 07 / KEY IDEA

Manufacturing and Quality
Management

THE ESSENTIAL IDEA

Manufacturing turns a tested design into a repeatable product. A
scalable device needs capable processes, supplier controls, clear
specilications, and a quality system that supports consistent
output.

THE DECISION CHAIN

Design Process Release Trace

QUESTION TO ASK

Could a different trained team produce the same acceptable
device next month?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 07

PRACTICAL PRINCIPLES

What matters most

01

Transfer the design deliberately

Translate approved design outputs into specifications, methods, work
instructions, and release criteria.

02 Control production variation

Qualify suppliers, control critical materials, validate processes where
needed, and verify finished-device quality.

03

Make evidence retrievable

Maintain appropriate records for traceability, nonconformances,
complaints, changes, and corrective actions.

COMMON MISTAKE TO AVOID

Assuming a successful laboratory batch guarantees manufacturing
reproducibility.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 08

PART 08 / KEY IDEA

Marketing and Sales
Strategies

THE ESSENTIAL IDEA

Commercial success requires more than regulatory
authorization. The product must solve a meaningful problem, [it
its workflow, justily its economics, and earn trust with
evidence-backed claims.

THE DECISION CHAIN

Segment Benefit Access Use

QUESTION TO ASK

Why would a specific customer change behavior, pay, and
keep using this device?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 08

PRACTICAL PRINCIPLES

What matters most

01 Separate user from buyer
Identify who uses, recommends, pays for, approves, or blocks the device.
02 .
=~ Prove the value proposition
Make the clinical, operational, or financial benefit measurable relative to
existing alternatives.
03

Plan the adoption journey

Address training, distribution, pricing, reimbursement where relevant,
service, and support before launch.

COMMON MISTAKE TO AVOID

Mistaking regulatory authorization for proven product-market fit or
reimbursement.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 09

PART 09 / KEY IDEA

Post-Market Surveillance
and Maintenance

THE ESSENTIAL IDEA

The lifecycle continues after launch. Feedback and field
performance provide essential signals about device safety,
elfectiveness, reliability, and opportunities for improvement.

THE DECISION CHAIN

Signal Assess Act Verify

QUESTION TO ASK

What would alert us quickly that real-world outcomes differ
from development assumptions?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 09

PRACTICAL PRINCIPLES

What matters most

01

Listen systematically

Capture and assess complaints, quality trends, service events, and other
applicable post-market information.

02 Respond proportionately

Investigate significant signals, determine reportability where relevant,
and implement corrections or corrective actions.

03

Close the learning loop

Feed verified findings into risk files, labeling, design controls, training,
and future product versions.

COMMON MISTAKE TO AVOID

Treating post-market surveillance as a reporting task rather than a safety
feedback system.
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 10

PART 10 / KEY IDEA

I'uture Trends and
Challenges

THE ESSENTIAL IDEA

Emerging technology expands what devices can do, while adding
new questions about cybersecurity, data quality, interoperability,
equity, evidence, and changing regulation.

THE DECISION CHAIN

Innovation New risk Proof Trust

QUESTION TO ASK

What evidence and controls will still be necessary when the
technology changes?
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MASTERING MEDICAL DEVICE DEVELOPMENT CHAPTER 10

PRACTICAL PRINCIPLES

What matters most

01

Examine new capabilities

Al-enabled functions, connected care, advanced materials, and digital
workflows create opportunities when they solve verified problems.

02 Anticipate new failure modes

Complex systems may introduce algorithmic drift, data dependencies,
software updates, privacy risks, and supply-chain fragility.

VBT i et i i apralifes

Plan for evidence generation, monitoring, updates, lifecycle
maintenance, and changing standards without losing traceability.

COMMON MISTAKE TO AVOID

Treating sophisticated technology as a substitute for measurable clinical
value.
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MASTERING MEDICAL DEVICE DEVELOPMENT DECISION GATES

THE EVIDENCE TEST

Five gates
to readiness

Pause at each gate. Ask whether the available evidence justifies the next
irreversible commitment.

01 NEED

Does a specific unmet need matter to real users?

02 FEASIBILITY

Can we make the idea work safely in principle?

03 DESIGN

Does the design meet defined requirements?

04 MARKET

Do evidence and authorization support claims?

05 SCALE

Can we produce, deliver, and monitor reliably?

A failed gate is a reason to revise the plan, not just the schedule.
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MASTERING MEDICAL DEVICE DEVELOPMENT BUILDER CHECKLIST

YOUR NEXT DEVICE

The builder’s
checklist

A specific intended use and target user are documented.

The clinical need is tested against available alternatives.

Design inputs, outputs, and critical risks are traceable.
Verification and validation have suitable acceptance criteria.

A market-specific regulatory pathway is documented.

Clinical claims stay within the evidence.

Suppliers and production processes support repeatability.
Adoption, reimbursement, and support assumptions are tested.
Post-market surveillance and corrective action are planned.

Future updates can be managed without losing control.

0O 0O 000 0000AO0

A medical device is not finished when it works once. It must work reliably,
responsibly, and in real use.
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A GUIDE FOR EVERY STAGE

Innovaton only
becomes impact
when it earns trust.

Ten connected topics.
One continuous lifecycle.

A practical lens for better MedTech decisions.

MASTERING MEDICAL DEVICE DEVELOPMENT
MAX FOROUGHI
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