REG 6250 MANUFACTURING NOVEL THERAPIES
& IMAGING AGENTS

Fall 2025
Class Time & Format
Andrew Fesnak, MD, MHCI Online; Mondays, 4:00PM-5:30PM, ET

Course Coordinator

Layah Bogen

*syllabus is subject to change at professor’s discretion

Course Description

Novel therapeutic and diagnostic agents (eg. CAR T cells, gene therapy for sickle cell disease, radionuclides etc.) have revolutionized modern clinical

medicine. Historically, these agents were first developed in academia then transferred to industry for clinical scale manufacturing. Recently, however, some
academic centers have developed clinical scale biomanufacturing facilities. Operation of these new facilities requires a unique blend of manufacturing, clinical,
basic, regulatory and laboratory sciences. Examples of areas in which academic medical centers have developed in-house manufacturing include cell therapy,
gene therapy and novel imaging agents. This course will cover manufacturing approaches, challenges, and controversies in each of these domains.

Each week includes a combination of synchronous and asynchronous work. Synchronous sessions will include instructor led discussions based on pre-recorded
lectures or case-based discussions. Asynchronous material includes pre-recorded lectures and discussion board prompts to which students will respond
throughout the week. One unique aspect to this course are the debates. These debates are meant to be a fun and interactive way for students to engage with
controversial and evolving topics in the field.

By the end of the course, students will appreciate the academic perspective on core elements of therapeutic and diagnostic agent manufacturing.

Course Objectives

At the completion of this course students will be able to:
1. Describe the general approach to development, manufacturing, quality control and regulatory compliance in academic manufacturing facilities.
List critical steps in the manufacturing cycles of cell therapies, gene therapies and imaging agents.
Explain current challenges in development, manufacturing, and maintaining regulatory compliance in academic manufacturing.
Contrast key considerations and relative merits of different positions in the current controversies surrounding these agents.
Synthesize evidence from texts and expert testimony to develop arguments relating to controversies surrounding academic manufacturing.
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Course Format

Each module consists of “lecture week(s)” and “debate week(s)”.

During a lecture week, the student will watch 1-2 hours of pre-recorded asynchronous material, write a 1-2 paragraph post on the discussion board prompt to
apply the knowledge, respond to peer posts, and attend a 1-hour synchronous session. These synchronous sessions during the lecture week may take different
forms (eg. lecture, Q&A, facility tour, office hours etc.) depending on the needs of that specific week’s content.

In the beginning of the semester, you will be assigned as a “debater” for at least one week in the second half of the semester. For your debate week, you will
read the assigned materials and meet with a designated faculty advisor in advance of the debate. During the synchronous session that week, you will present
and defend your assigned position on the topic. Details about the debate format will be discussed in the introduction to the course, however, in brief the debate
will include prepared remarks, then interactive sessions between debaters and amongst the audience. All students, including those who are not assigned as
“debaters” for a given week, will be provided with required pre-reading and pre-recorded lectures relevant to the debate topic. Students who are not assigned
as debaters for that week will post questions to the discussion board ahead of the debate. The debaters will deliver a short introductory statement.

Assignments & Grading

There will be 3 types of deliverables. The grading for participation and these deliverables are outlined below:

Assignment Percentage

Participation (In class participation, case study activities/discussions) 33%
Discussion Posts (5) and responses 33%
Debate Participation (preparation/performance for your debate week, 33%

posting questions for your non debate week)

A grade of C- is considered passing for this course. However, note that the MRA degree requires a grade of B- for credit toward matriculation.

LETTER GRADE PERCENT SCORE

A 93-100
A- 90-92
B+ 87-89
B 83-86
B- 80-82
C+ 77-79
C 73-76
C- 70-72
D+ 67-69
D 63-66
D- 60-62
F 0-59




Course Schedule

Asynchronous material including readings, pre-recorded lectures and discussion posts should be completed in advance of that week’s synchronous session.
Synchronous sessions will be held each Monday from 4-5:30 pm.

Synchronous Session Day Topic Faculty
Week 1 -9/8 Introduction to course, peers and faculty Fesnak
Week 2 - 9/15 GMP mfg principles, processes, and facilities Fesnak
Week 3 - 9/22 Drug product development and quality control Fesnak
Week 4 - 9/29 Approach to manufacturing imaging agents Lee

Week 5 - 10/6 Case studies: challenges in imaging agent manufacturing Lee

Week 6 - 10/13 Debate: Imaging debate Lee

Week 7 - 10/20 Approach to manufacturing cell therapies Fesnak
Week 8 - 10/27 Case studies: Challenges in CT biomanufacturing Fesnak
Week 9-11/3 Debate: Cell therapy debate 1 Fesnak
Week 10 - 11/10 Debate: Cell therapy debate 2 Fesnak
Week 11 -11/17 Approach to manufacturing gene therapies TBD

Week 12 - 11/24 Case studies: Challenges in GT manufacturing van der Loo
Week 13 - 12/1 Debate: Gene therapy debate van der Loo
Week 14 - 12/8 Hot topics in cell and gene therapy TBD

Assignment Details
Discussion Posts

There will be 5 discussion posts over the course of the term. While students are expected to post thoughtful, engaging, well-rounded responses to each prompt,
it is expected that the length of a discussion post should be one to two paragraphs at most. If you do not post by the due date, you will not receive the full
points. Typically, discussion posts will be due by the Thursday prior to that week’s synchronous session.

Discussion post topics include:

1. Week 2: Good manufacturing practices
Week 3: Drug development and quality control
Week 4: Manufacturing novel imaging agents
Week 7: Biomanufacturing cell therapies
Week 11: Biomanufacturing gene therapies
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Discussion Responses

Once you have posted to the discussion board you are also expected to respond to at least one peer. These responses should be insightful, thoughtful, and offer
a unique perspective. It is expected that responses are brief (as little as one to two sentences, no more than one paragraph). You must respond to your peers
three days after the initial post, which will typically be the Sunday prior to that week’s synchronous session. If you do not, then you will not receive the points.

Debate

The debate is worth 33% of your overall grade and requires you to dive into your selected topic. To obtain all points:
e Prior to the debate, you will meet (independently) with selected faculty to assist you in preparing for the debate.
e You will present your topic and address questions posted in advance of your presentation by peers.
e Address questions in real time during the debate.

The debate format will include:
1. A five-minute introduction from each side
2. Followed by an interactive portion between positions and amongst the audience
3. The debate will close with a short closing statement by each position (no more than five minutes)

The goal of the debaters is to convince the audience to change their minds. Grading on your contributions to the debate will take into account effort in
preparation and thoughtfulness in responding to questions as well as overall facility with the material.
Debate Questions

During each debate week, students who are not actively debating will be expected to post at least 1 question for the debaters during the week prior to the
debate.

Program and Course Policies:
ITMAT Education Learner’s Guide

This guide aims to prepare you to engage meaningfully in ITMAT Ed courses. As an ITMAT Ed student, you may engage in both in-person and remote delivery
methods. Remote course delivery can add flexibility for instructors and students by allowing for both synchronous interactions (live remote sessions) and
asynchronous learning (out-of-class learning time used for studying resources, completing assignments, etc.).

If you have questions, feel free to reach out to your course coordinator, course director, and/or program director. If you have a circumstance or disability for
which particular accommodations might be helpful, please check the Weingarten Center Resources for Students in Online Programs and contact program staff.

Community Standards and Program Expectations

Students must comply with the University's Code of Student Conduct, Code of Academic Integrity, and other University policies related to student conduct that
appear in the PennBook. These include, but are not limited to, policies on sexual harassment, acquaintance rape and sexual violence, appropriate use of
electronic resources, open expression, and drug and alcohol usage. Students must comply with all PSOM research policies, including but not limited to, policies
on authorship. Additional codes of conduct and expectations students should be familiar with are the equal opportunity and nondiscrimination statement, the
sexual misconduct policy and resource offices, and student grievance procedures.



https://weingartencenter.universitylife.upenn.edu/academic-support/resources-for-online-learning/
https://catalog.upenn.edu/pennbook/code-of-student-conduct/
https://catalog.upenn.edu/pennbook/code-of-academic-integrity/
https://catalog.upenn.edu/pennbook/
https://www.med.upenn.edu/evdresearch/policy.html
https://catalog.upenn.edu/pennbook/equal-opportunity-nondiscrimination-statement/
https://catalog.upenn.edu/pennbook/sexual-misconduct-resource-offices-complaint-procedures/
https://catalog.upenn.edu/pennbook/student-grievance/

Online and Hybrid Courses

All students engaging in a virtual classroom must ensure that their learning environment is appropriate and free from distractions to themselves, other students,
and instructors. Specifically, participate in the session in a physical space and surrounding environment that allows you to devote your full attention to the
course meeting. Remain stationary in that location for the duration of class. You are expected to log on using a computer with a working microphone and video
capabilities. During class, your video must be operational and be on at all times, with your background blurred and your microphone muted to minimize
unexpected distractions to you and your fellow students. If you identify issues that compromise your ability to meet these expectations, contact the course
director to seek ways to resolve the situation in a timely manner.

Two general rules of thumb are (i) if you wouldn’t expect your instructor to facilitate a class under any condition or set of conditions, it is equally unacceptable
for a student to attend class under those same conditions; (ii) if you would not do something in an in-person classroom environment, it should not be done in a
synchronous online class. Some examples of unacceptable conduct during synchronous sessions include attending class while driving, attending class while
walking, attending class while also working, attending class while being physically located in a busy environment or an environment likely to be disrupted by
other people or significant background noise, and attending class using your cell phone. Understanding that schedules can be demanding, in special
circumstances, accommodations may be made for those unable to attend via computer.

If you have concerns about your learning environment, contact the course director and coordinator at the time of registration to get clarity on what is
acceptable.

Synchronous Session Guidelines

e Arrive Early. Be on time; if online, make sure to log in to the virtual session a few minutes early to double-check your audio and video.

e Be Respectful. Be considerate and professional to the instructor and your peers. Avoid any behaviors that might be distracting to others.

e Be an Active Participant. Bring questions for instructors and classmates. During student presentations, actively engage with the content being presented
by other students in the same way you would with an instructor.

e Review Resources Ahead of Time. Ensure you have a firm grasp on any content provided in advance of class and that you have followed instructions
related to that content.

o If online: Limit Noise. Be in a quiet place, free of distractions or background noise. Keep yourself muted to reduce background noise, and then un-mute
to ask questions or engage in discussion.

o [f online: Be Visible. Have your video on during class. Be appropriately attired (casual wear is fine). It is important to the instructor and other students to
feel engaged and attentive. If you need to step away to deal with a time-sensitive issue, you should turn off your video, send a message in the Zoom chat
about needing to step away, and return as promptly as possible.

e If online: Enable Live Transcription. If captions would help you better understand or retain the conversation, enable live transcription in Zoom. (This is
enabled on an individual basis)

Asynchronous Learning

e Complete Assignments On Time. Identify an effective method to keep track of assignments and due dates.
e Engage with Peers. Participate actively in discussion boards, group work, and other forums for peer communication.
e Ask for Insight on Feedback. If you have questions about feedback you received on an assignment, reach out to your course director.


https://support.zoom.us/hc/en-us/articles/4403492514829-Viewing-closed-captioning-live-transcription
https://support.zoom.us/hc/en-us/articles/4403492514829-Viewing-closed-captioning-live-transcription

Ask Questions as You Have Them. Stay connected. Email your course director or program staff, ask for a phone call or meeting. Both program staff and
course directors are happy to assist.

Canvas Best Practices

Turn on Notifications. You can find your notification settings under “Account” on the top left menu. Please also ensure you’ve included your preferred
email indicated through Account Settings and updated under “Ways to Contact” on the far right. Settings that will be most helpful to you are:

o Announcement — Notify immediately (bell icon)

o Grading — Notify immediately (bell icon)
Fill in Your Canvas Profile. Adding a profile photo and your pronouns to your Canvas page lets your instructor and classmates get to know you better.
Use the course calendar and To-Dos. The "Calendar" can help you keep track of due dates. Review the syllabus for important dates and transfer them
into your personal calendar.
Check your browser compatibility. Refer to the “Policies, Procedures, and Technology” page in your Canvas course to learn more about the browser
and other technical information you need for Canvas. We recommend Chrome and Firefox's most up-to-date versions. (Safari has caused problems in
the past.)

ITMAT Ed is committed to creating a supportive, respectful, and productive learning environment for all students. Students will remain professional and
respectful of their peers, course instructors, and guest lecturers. We expect students to approach debates and disagreements in a thoughtful and respectful
manner.

Participation Expectations

Participation in class is crucial to students’ education in this program. Students are expected to attend and actively participate in all courses. Examples of active
participation in a synchronous session may include asking or answering questions, posting comments in the chat, or collaborating with other students during
group work. Examples of active participation in an asynchronous session may include asking or answering questions via Canvas or email, commenting on
discussion boards, or interacting with other students outside of class.

This program is committed to creating a supportive, respectful, and productive learning environment for all students. Students will remain professional and
respectful of their peers, course instructors, and guest lecturers. For online classrooms, an important principle of the code of conduct is to behave in the virtual
space in the same way you would during an in-person class and/or a work meeting. If you wouldn’t do it in a work meeting or in-person class, don’t do it in the
virtual space.

Attendance Expectations

Students are allowed 1 excused absence. If you anticipate the need to be absent, please contact the course director prior to your absence. If you have other
concerns about your ability to meet the attendance requirements, you must contact the course director prior to your absence.

Students are expected to be on time to all classes and stay for the duration of the class. If you anticipate being late to class or may need to leave early, please
email the course director in a timely manner to let them know of may be late or need to leave early. Any student who is more than 15 minutes late will be
considered absent from that class. Additionally, any student who leaves early may be marked absent. Attendance also includes keeping video feed on during
synchronous sessions.



Academic Policies:

General Attendance Guidelines

Attendance policies vary from course to course. Please see the course-specific policies regarding the number of acceptable excused absences and how to log
absence excuses. Please note that the course director is not required to excuse multiple absences from students. If you are aware that you will not be able to
attend multiple course sessions, you may be encouraged to seek a different course that is more suited to your schedule.

Incompletes

The mark of | is used to designate “incomplete”. A student who fails to complete a course and does not withdraw or change their status to auditor within the
prescribed period shall receive, at the instructor’s discretion, either a grade of | (incomplete) or F (failure). When assigning an incomplete, the instructor may
permit an extension of time up to one year for the completion of the course. Any course that is still incomplete after one calendar year from its official ending
must remain as “incomplete” on the student’s record and shall not be credited toward a degree. If a student has 2 or more incompletes on their academic
transcript, the student is ineligible to register for future courses and must meet with program leadership to develop a plan for how the incompletes will be
resolved.

Code of Academic Integrity

The fundamental value of our academic community is intellectual honesty; accordingly, our academic community relies upon the integrity of every member.
Students are responsible not only for adhering to the highest standards of truth and honesty but also for upholding the principles and spirit of the Academic
Code. Violations of the Code include but are not limited to plagiarism, cheating, and fabrication, among others.

If you have questions regarding what is considered a violation of academic integrity, please review The Code of Academic Integrity in the PennBook.

Alleged violations of the Code of Academic Integrity are reviewed by the Program Director and as necessary, referred to the Penn Office of Student Conduct. If a
student is unsure whether their action(s) constitute a violation of the Code of Academic Integrity, it is that student’s responsibility to consult with the instructor
to clarify any ambiguities.

Use of Generative Al

It is plagiarism to submit work produced by a generative artificial intelligence (Al) service as your own without citing the source. Any use of generative Al services
must be in alignment with course requirements and restrictions. Course directors have full discretion to allow or deny use of ChatGPT or similar Al tools in their
courses. Ask the course director for permission before using these tools for course assignments.

Religious & Cultural Holidays

Religious and cultural holidays are listed on the University of Pennsylvania’s Chaplain website. If a student observes any of the listed holidays and they conflict
with a class date, please contact program staff with the class date with which the holiday coincides. If an assignment is due during a holiday, program staff and
faculty will work with the student to determine an alternative due date.

Course Management: Canvas

All course materials and assignments will be managed on Canvas. Log in with Pennkey and password at https://canvas.upenn.edu.



https://catalog.upenn.edu/pennbook/code-of-academic-integrity/
https://chaplain.upenn.edu/worship/holidays/
https://canvas.upenn.edu/

Course Evaluations:

Course evaluations are completed in the BLUE system. These are a required part of course participation. An email from the BLUE team will be sent to students
with a link and directions on how to complete the course evaluation(s).

Student Disabilities Services

The University of Pennsylvania provides reasonable accommodations to students with disabilities who have self-identified and been approved by the office of
Student Disabilities Services (SDS). Please make an appointment to meet with me and the course coordinator as soon as possible in order to discuss your
accommodations and your needs. If you have not yet contacted SDS, and would like to request accommodations or have questions, you can make an
appointment by calling SDS at 215-573-9235 or accessing the MyWeingartenCenter portal. The office is located in the Weingarten Learning Resources Center at
Hamilton Village, 220 S 40th St Suite 260. All services are confidential.



https://urldefense.com/v3/__https:/upenn.us10.list-manage.com/track/click?u=6c89def14a1d88f5cb78518e7&id=22bdd97ae3&e=66d3273cbf__;!!IBzWLUs!TPk0vqHbPJWCqAbCO7VesoIOuzTIRx0XQlopbkilPnv5gR0wbSaeTXYnBN_6NAjVSIuRAaKPwFQXf2DnJwtfp5gVDFMNo7LhEQ2R$

