


Improve Your
Career Options
with a Professional
Certificate

Medical Product Development
Certificate Program

UC Irvine Extension’s Medical Product Development
Certificate Program was developed with government
and industry advisors. It fulfills a recognized need for
comprehensive professional learning in the successful
design, development and delivery of medical devices,
pharmaceuticals and other biomedical products.
Coursework addresses the breadth of the development
process, including a thorough understanding of com-
pliance, engineering for improved performance, how to
mitigate commercial and financial risks and building

In today’s competitive business
environment, leaders are appointed
based on credentials and experience.

To stay ahead of the competition,
advance your career and increase your
earning potential, enroll in one of
University of California, Irvine Extension’s
professional certificate programs.
Convenient and affordable, UC Irvine
Extension makes it easy to learn on your
own time, in your own way. Courses are
designed to ensure you gain mastery of a
particular topic, and instructors are highly
qualified leaders in their professions.

UC Irvine Extension is the only continuing
education provider in Orange County that
represents the University of California.

A certificate bearing the UC seal signifies
a well-known, uncompromising standard

of academic excellence.

marketing success. This program is a Regulatory
Affairs Professional Society (RAPS) registered provider
for professional development, and offers qualifying
credits toward recertification as a Regulatory Affairs
Certified (RAC) professional.

This certificate program will benefit life science
managers including research scientists and product
managers, regulatory affairs and quality assurance
professionals, engineers working in biomedical
product design and development, manufacturing
professionals and clinical managers and other health-
care professionals.



Program Benefits

m Gain the knowledge needed to design and create medical
devices and pharmaceuticals.

= Acquire an understanding of the medical device product
development process and knowledge needed to manage
medical device intellectual property rights.

= Learn how to implement successful medical device
design and manufacturing by avoiding common quality
and regulatory pitfalls.

= Combine courses, schedules and sequences to fit your
business needs.

m Earn a certificate in as little as 9 months.
= Enhance your marketability with a practical credential.

m Earn credits to qualify for RAC recertification. UC Irvine
Extension is a RAPS registered provider for professional
development.

m Learn from instructors seasoned in practical industry
experience who share their knowledge effectively.

= MCLE credit available on select courses.

Certificate Candidacy

Degreed professionals OR those with an associate degree;
OR equivalent work experience with consent of the program
director. An Application for Candidacy must be submitted
before completion of the third course in the program.

Certificate Requirements

A certificate is awarded upon completion of 15 credit units
(9 required and 6 elective credit units), with a grade point
average of “B” or better.

All requirements must be completed within five (5) years
after the student enrolls in his/her first course.

Transfer Credit

Graduates from UC Irvine Extension’s Medical Product
Development program are eligible to transfer credits to
University of Nebraska- Lincoln’s Masters in Engineering
Management.

Note: Six credit units may be counted toward the Clinical
Trials: Medical Device and Drug Development Certificate
Program.

Required Courses (3)

Medical Product Life-Cycle Management

(BME X408 — 3 units)

From concept through development to approval, the
Medical Product Life Cycle integrates design, development,
validation, and commercialization. Further your under-
standing of the phases, requirements, and deliverables

of the Product Life Cycle in order to manage projects

and multifunctional teams. Topics covered include Design
Control, FDA guidances, corporate procedures, start-up
company experiences, marketing tools, concept genera-
tion, intellectual property, risk management, statistics,
regulatory strategy, and time to market. Guest experts

and real world examples augment the learning experience.

Regulatory Requirements for Medical Devices
(EECS X445.2 — 3 units)
Increase your understanding of the essential U.S. medical
device regulations, including device classification, organizing
pre-market notification 510(k), and planning and submitting
a Pre-market approval (PMA). Enhance your knowledge
of topics that include: global vigilance requirements and
labeling requirements, European Medical Device Directive
93/42/EEC (MDD), E.U. conformity assessments, meeting
E.U. essential requirements, and developing a technical file
for the E.U. Get a review of device registrations in Canada,
Australia, Japan and Latin America.

OR}
Regulatory Requirements for Pharmaceutical Products
(EECS X445.26 — 3 units)
This course presents a detailed overview of the regulatory
requirements for the development and manufacture of
pharmaceutical products. Individuals involved in manufac-
turing, quality control, research and development, and
clinical studies will learn the latest information. Explore
topics that include the product development process
through commercialization; product characterization and
pre-clinical evaluation; clinical trial requirements, good
manufacturing practices (GMPs); good laboratory practices
(GLPs); regulatory compliance inspections, labeling and
advertising of medical products; and preparing regulatory
submissions.

Medical Product Quality Systems

(Mgmt X442.6 — 3 units)

Learn about the essential elements of Quality System
Regulations (QSR’s) and Good Manufacturing Practices
(GMP’s), how there is a commonality between them, and
how to develop a global approach to Quality Systems

in order to satisfy international requirements of ISO
9001:2000 and ISO 13485:2003. A detailed analysis of
these systems and practical ‘how to’ recommendations
and approaches are presented, with particular emphasis
on the United States Food and Drug Administration
(FDA) QSR’s and GMP’s.

For more information: Jennifer Spitzer (949) 824-9722; jspitzer@uci.edu




Elective Courses (6 units)

Medical Product Marketing

(Mgmt X445 — 3 units)

Getting your medical product to market successfully starts
before product design and does not end with the product
launch. This course focuses on what is needed to success-
fully market products within medical device and related
industries. Learn how to analyze the market, identify and
understand customers and users in medical marketing
industries, and provide them with value through innova-
tion, sales and service. Case studies and insights from
practicing medical product professionals enhance the
application of classroom concepts.

Application of Good Clinical Practices

(MED X413.5 - 3 units)

Gain an understanding of the accepted good principles
and practices applicable to the development and imple-
mentation of drugs and medical devices in a research
environment. Enhance your knowledge of topics including:
definition of GCPs; the affect of GCPs on the conduct of
a clinical trial; applicable regulations from ICH, HHS, FDA,
and the state; obligations of investigators, sponsors, moni-
tors, SMOs, CROs, and IRBs in a research engagement;
and compliance and accountability during a clinical trial.
Learn about the basic elements of the clinical data man-
agement process.

Intellectual Property Law for the High Technology
Industry

(EECS X429.5 — 1.5 units)

Explore some of the most common intellectual property
(IP) issues faced by engineers, managers and other pro-
fessionals working in the high technology industry. Gain the
knowledge of IP law that will help you plan and organize
an effective IP portfolio. Learn about topics that include
recognizing different types of IP, identifying protectable
intellectual property, minimizing the risk of infringing a
competitor's patent, and maximizing patent value through
licensing or enforcement. Case studies and guest speakers
augment the course lectures.

Biomedical Business and Legal Management
Essentials

(BME X414 - 3 units)

Increase your knowledge of business and legal issues in
the biomedical industry. Participants will learn to discern
the rationale behind policies and procedures in a highly
regulated industry. A top down approach is taken to intro-
duce broad business and legal concepts and relating them
specifically to design, development, and commercialization
of medical device and pharmaceutical products. Topics
include: corporate structure, corporate formation; and
early stage financing, contracts, licensing, formation,
intellectual property, due diligence and sale.

Medical Product Manufacturing

(EECS X445.22 — 3 units)

Learn about the essential manufacturing principles for
medical device and pharmaceutical products, and the
regulations governing the medical product manufacturing
process. Gain valuable knowledge in understanding the
key principles, challenges and issues involved in good
manufacturing practices (GMPs) of medical products.
Topics include: product development cycle, understanding
the customer and their needs, material and process
selection, packaging and sterilization, reliability testing,
design validation, manufacturing process validation, and
developing a manufacturing strategy.

Process Validation for Medical Product Development
(BME X407 - 3 units)

Enhance your understanding of process validation and
how it is applied to the development of medical products.
Learn how to assess an appropriate level of process
scrutiny to provide a high level of confidence for process
validation. Increase your knowledge of validation project
management; basic approach to process validation;
validation criteria for facilities and utilities; sterilization;
controls, automated processes, and computer systems.
Case studies illustrate how critical processes are validated
in the development of cardiovascular, ophthalmic, and
intravenous devices.

Design of Experiments for Superior Product and
Process Performance

(EECS X429.8 — 3 units)

Learn to use Design of Experiments (DOE) to dramatically
improve product and process innovation, effectiveness,
and efficiency. DOE is the scientific approach used by
researchers to build empirical mathematical models of
product and process performance. These models are for-
mulas that can be used to optimize product and process
performance while significantly reducing costs. This soft-
ware-based course provides practical hands-on training
covering basic and advanced DOE methodology. Learn
how to: create 1st and 2nd order empirical product and
process models; use these models and Response Surface
Methodology (RSM) to optimize product and process
performance; reduce variation and increase robustness of
product and process performance by using Residual Analysis,
RSM, and Dual Response Analysis; and much more.

Medical Device Risk Management

(BME X406 - 3 units)

Get the facts you need about ISO 14971:2000 — a harmo-
nized standard for Medical Device Directive 93/42/EEC
for the European Union (EU), and a recognized consensus
standard for the U.S. Food and Drug Administration (FDA).
Increase your understanding of the risk management
principles, standards, and regulations involved in medical
device development. A step by step guidance will help
you achieve an understanding of ISO 14971 so that you
can implement and effectively use this complex standard.

For class schedule; extension.uci.edu/lifescience



Fundamentals of Clinical Trials

(BIO SCI X450 — 3 units)

Clinical trials are designed to answer questions concerning
the safety and effectiveness of medical products. Get an
overview of clinical trials regulated by the FDA. Learn about
the planning process underlying the Strategic Clinical Plan
and regulatory submissions to the FDA. Explore topics
including protocol development and implementation, i.e.
study site selection, financial controls, timelines, and man-
agement of the site's operations; proper informed consent;
Good Clinical Practices compliance; HIPAA; FDA regula-
tions and guidelines; and post-market support studies.

Good Laboratory Practices

(MED X413.4 - 1.5 units)

Gain the knowledge to understand and comply with FDA
Good Laboratory Practice (GLP) regulations for the conduct
of animal/in vitro safety studies. Enhance your understand-
ing of topics including: regulations from the Code of Federal
Regulations (CFRs), European and Japanese regulations,
typical methods of compliance, how GLP fits into the drug/
device/biologic development process, and ethics regard-
ing animal care. Learn about sponsor obligations and how
to evaluate a contract laboratory. Visit a clinical research
center to reinforce the importance of GLP guidelines and
compliance.

CMC: Chemistry, Manufacturing, and Controls

(BME X411 - 3 units)

Increase your understanding of the CMC process to ensure
that the final drug product meets the stringent requirements
under the law for identity, purity, and potency. Participants
explore each separate part of CMC and relate them togeth-
er through the study of the Common Technical Document
(CTD). This includes regulatory requirements for IND’s,
IMPD’s, NDA’s, MAA’s, and annual supplements.

Globally Distributed Product Lifecycle Management for
Biomedical and Life Science Industry

(BME X414.15 - 3 units)

Increase your understanding of globally distributed prod-
uct development strategies and gain insights on how your
organization can address today’s outsourcing and manu-
facturing challenges. Participants will further their knowl-
edge on strategies to reduce R&D costs and time to
market. An emphasis is placed on identifying cost effective
solutions for most complex manufacturing requirements.
Topics include: business context and drivers for creating
outsourced relationships; vendor selection and evaluation;
relationship life cycle management; identifying frameworks
for distributed teams; planning and building captive devel-
opment centers; and tools for collaborative engineering.

Case Studies in Medical Device and Pharmaceutical
Product Compliance

(BME X416 — 3 units)

Learn how to ensure your firm complies with FDA regulatory
standards. This course will enable you to increase your
understanding of medical device and pharmaceutical
product compliance activities within your organization and
the industry in general. Through the case study approach,
students will also learn the method and mannerism of
response to the FDA 483, Warning letters as well as the
development of corrective

Applied Anatomy and Physiology for Clinical Studies
(BME X405 — 4 units)

Whether designing investigational drugs and medical
devices or conducting clinical trials, it is important to have
a basic understanding of the form and function of the
human body. Learn about human anatomy and physiology
as related to pharmaceuticals and medical device design
for clinical studies. Clinical examples and modeling tech-
niques are used to demonstrate the applications of anatomy
and physiology in the development of investigational drugs
and medical devices. Course focus is on human safety in
clinical studies.

Medical Device Design and Evaluation

(EECS X445.23 — 3 units)

Explore the opportunities and need for medical devices
through the examination of mortality and morbidity with
special attention to medical problems that affect patients’
productivity. A market and need-driven systems engineer-
ing approach is applied to the examination of medical
device design. The designs of medical devices are then
studied through a layered approach of examining the
underlying physiological mechanisms, the applicable
biomedical sensors and actuators as well as the control
processing power requirements. Exemplary medical device
solutions are studied.

Software-Controlled Medical Devices: Software
Engineering and Compliance

(BME X401 — 1.5 units)

Further your understanding of FDA regulatory requirements
and how they relate to appropriate software engineering
practices for medical device software development. Gain
an understanding of FDA software compliance and learn
how to evaluate their key software engineering activities
against FDA Quality Systems Regulation (QSR) and FDA
software specific guidance documents. This course is of
interest to software project managers, software developers,
software test engineers, quality assurance professionals,
regulatory affairs professionals, and individuals interested
in working in the medical device software development
industry.



Advisory Committee

= Dan Modi, Director — Quality & Regulatory Certification,
Alcon Research, Ltd.

= Vytas Pazemenas, President, Medical Device Technology,
Aubrey Group

= Albert Rego, Scientific Consultant to the Life Science Industry
= Bruce Sargeant, President, Source Scientific

= Sumit Sen, Chemist (Technology-Based Expert), U.S. Food and
Drug Administration

= Eric Sun, CEO, QS Labs

m Kikoo Tejwani, Corporate Vice President Quality/Regulatory
Compliance, B.Braun Medical Inc.

= Carl Wyrwa, Director of Quality, Beckman Coulter, Inc
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