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Statement of Independence

The Robert J. Margolis, MDD, Institute for Health Policy is part of Duke University, and as such it honors
the tradition of academic independence on the part of its faculty and scholars. Neither Duke nor the
Margolis Institute take partisan positions, but the individual members are free to speak their minds and
express their opinions regarding important issues.

For more details on relevant institutional policies, please refer to the Duke Faculty Handbook, including
the Code of Conduct and other policies and procedures. In addition, regarding positions on legislation
and advocacy, Duke University policies are available at http://publicaffairs.duke.edu/government.

This meeting is supported by the Food and Drug Administration (FDA) of the U.S. Department of Health
and Human Services (HHS) as part of a financial assistances award U19FD006602 totaling 55,192,495
with 100 percent funded by FDA/HHS. The contents are those of the author(s) and do not necessarily
represent the official views of, nor an endorsement, by FDA/HHS, or the U.S. Government.
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Remote Participation Instructions

Questions

* Please feel free to type your questions into the Q&A box and we will use
your questions to inform the moderated discussion portions of the event

Zoom Issues

* Please message on Zoom Luke Durocher or email luke.durocher@duke.edu
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Workshop Agenda

1:00 pm
1:05 pm
1:15 pm
1:40 pm
2:55 pm
3:05 pm
4:05 pm
4:45 pm

Welcome and Overview

Opening Remarks

Session 1: Overview and Perspectives on Expedited CMC Development
Session 2: CBER-Regulated Industry Experience with CDRP

Break

Session 3: CDER-Regulated Industry Experience with CDRP

Session 4: Summary and Next Steps

Closing Remarks and Adjournment

All times listed in ET
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FDA Opening Remarks

Denise Gavin

U.S. Food and Drug Administration
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Accelerating Product Development:
Lessons Learned from the
CMC Development and Readiness Pilot (CDRP) program

FDA Workshop, September 10, 2025

Welcome!
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FDA Mission

* Protect public health by ensuring the safety, efficacy, and security of human and veterinary drugs,
biological products, and medical devices; and by ensuring the safety of our nation's food supply,
cosmetics, and products that emit radiation.

* Regulate the manufacturing, marketing, and distribution of tobacco products to protect the public
health and to reduce tobacco use by minors.

* Advance the public health by helping to speed innovations that make medical products more
effective, safer, and more affordable and by helping the public get the accurate, science-based
information they need to use medical products and foods to maintain and improve their health.

* FDA also plays a significant role in the Nation's counterterrorism capability. FDA fulfills this
responsibility by ensuring the security of the food supply and by fostering development of
medical products to respond to deliberate and naturally emerging public health threats.

What We Do | FDA
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Overview of FDA Expedited Programs

Accelerated Approval Regulations: 1992

Section 506(c) of Food, Drug & Cosmetic Act (FD&C Act) Promising products fOf
* Priority Review Designation: 1992

Prescription Drug User Fee Act serious or life-

* Fast Track Designation (FTD): 1997 threatening conditions
Section 506(b) of FD&C Act, as added by section 112 of the Food and

Drug Administration Modernization Act Associated with morbidity that

* Breakthrough Therapy Designation (BTD): 2012 has substantial impact on day-
Section 506(a) of the FD&C Act, as added by section 902 of the Food to-day functionin
and Drug Administration Safety and Innovation Act y 9

* Regenerative Medicine Advanced Therapy (RMAT): 2016
Section 506(g) of the FD&C Act, as added by section 3033 of the 21%t
Century Cures Act

* Commissioner’s National Priority Voucher (CNPV): June 2025
FDA to Issue New Commissioner’s National Priority Vouchers to Companies Supporting U.S. National
Interests | FDA
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Lifecycle Approach: Product Development

Product characterization and process control progresses with clinical development
0

~ |

Phase llI
Phase Il

Pre-Clinical
Product Characterization

QA/QC, Clinical Monitoring Program

Safety

Safety and quality should be designed into the product

10
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Challenge for expedited development:
Reduced CMC development timelines

Rapid clinical advancement — results in compressed timelines
from early to late product development

rl Development

Expedited development does not change regulatory
requirements

* Products must meet safety, purity, potency requirements

Critical to align CMC and clinical development

CDRP aims to assist sponsors accelerate CMC

11
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CMC Development and Readiness Pilot Program (CDRP)

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket No. FDA—2022—-N—2396]

Chemistry, Manufacturing, and
Controls Development and Readiness
Pilot Program; Program
Announcement

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA or Agency) is
announcing the opportunity for a
limited number of applicants to
participate in a Chemistry,
Manufacturing, and Controls (CMCQC)
Development and Readiness Pilot
(CDRP) program, to facilitate the
expedited CMC development of
products under an investigational new
Ariio (TN annlicatinm swhere

WWW.FDA.GOV

PDUFA VII: CDRP Start Date : April 1, 2023
Duration of CDRP: 2023-2027 (PDUFA Vi)

Sponsors of INDs with accelerated clinical development
timelines

CDRP aims to:
Facilitate the expedited CMC development of products
* |ncrease communication between FDA and sponsors

Commitment to product development
Sponsors need to prioritize CMC development
early to prevent delays in product approval

12



CDRP Program: Anticipated benefits

Increased
communication

between FDA and
Sponsors

WWW.FDA.GOV

Facilitate CMC
readiness for products
with expedited clinical
designations, including
discussing options for
flexible product
development

More complete
marketing
applications to
facilitate regulatory
review efficiency

Provide patients with
earlier access fo
tfransformative
therapies




FDA: Actions to advance products for rare diseases

CMC Development Readiness Pilot (CDRP)
Communication pilot for rare diseases (e.g., START, RDEA)

Accelerated programs (e.g., FT, BTD, RMAT).
* Work to more clearly define the use of accelerated approval

Implementation of advanced manufacturing and platform technology

Exploring concurrent submission and product review with other regulatory
authorities (e.g., Orbis, CoGenT)

Stakeholder engagement (e.g., workshops, town halls, guidance, regulatory
meetings, Small Business and Industry Assistance (SBIA) program training)

FDA Rare Disease Innovation Hub (e.g., RISE workshops)

WWW.FDA.GOV



Thank You!

FDA contact information and program links

* For questions about the CDRP Program for CBER: industry.biologics@fda.hhs.gov
* For questions about the CDRP Program for CDER: cder-opqg-opro-crad-
inquiries@fda.hhs.gov

 CDRP Web Page: https://www.fda.gov/drugs/pharmaceutical-quality-
resources/chemistry-manufacturing-and-controls-development-and-readiness-
pilot-cdrp-program

e Consumer Affairs Branch: ocod@fda.hhs.gov

e Follow us on X : https://x.com/fdacber

WWW.FDA.GOV
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Session 1: Overview and Perspectives on
Expedited CMC Development

1:15pm—-1:40 pm ET
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Accelerating Product Development:
Lessons Learned from the
CMC Development and Readiness
Pilot (CDRP) program

FDA Workshop, September 10, 2025

Ramjay Vatsan Ph.D. (OGT/OTP/CBER/FDA)
Jennifer Swisher Ph.D. (Sup. Pharm. DPQAXVI/OPQAIII/OPQ/CDER)
Thomas Oliver Ph.D. (Director, DPQAI/OPQAI/OPQ/CDER)




Outline of the Talk

* Introduction to CDRP

* CDRP Features

* Current CDRP Status

* Lessons Learned — Programmatic Changes

e Lessons Learned — CMC
—CMC Topics Covered During Sponsor Interactions
—Generalized CMC Lessons Learned

 Summary Q/A

18
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Accelerated Clinical Development

Promising clinical results and accelerated clinical studies allow less
time for product development

Traditional Accelerated

Investigate Mechanism of Action

Determine Critical Quality Attributes > Determine CQAs
Assay development and optimization Qualification Validation Assay development and optimization Qualification  Validation
Assay 1 — Reject Assay 1 Reject
pssay 2 —# Reject pssay 2 Rejec
‘

Investigate Mechanism of Action

Validated Validated
Assay 3 Assay Assay 3 Assay
posay 4 I ) e Assay 4 »:> validatec
ssay ssay
19
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Accelerated Clinical Development
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Growing number of RMAT and BT designations

WWW.FDA.GOV

Increasing number of Cell and Gene therapy IND
applications

Increase in BT and RMAT applications

Decreasing timelines for product development (10 years

to 6 years)

(Clinical Development of Gene Therapies: The First Three Decades and Counting — ScienceDirect) Molecular Therapy 11 Dec. 2020
Industry’s desire to accelerate CMC development

(proposals from PDUFA VII negotiations)
FDA’'s commitment to help accelerate CMC development

20
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Reduced CMC Development Timelines

Development

* CMC development tends to lag behind

— Issues related to scale-up/scale-out, Manufacturing capacity
— Assay Validations

— Stability
* CMC requirements for licensure are unchanged
* Critical to align CMC and clinical development

* CDRP aims to assist sponsors accelerate CMC

WWW.FDA.GOV



CDRP: The Program Features

CDER Specific Features CBER Specific Features

Active commercial IND

Enhanced FDA Communication: Two CMC-
focused Type B meetings plus additional CMC-
discussions throughout development

Science and Risk-Based Approaches:
Exploration of regulatory approaches to
streamline CMC development activities for
expedited timelines

Combination Products Eligible

Continuous Enrollment: Requests accepted
continuously throughout fiscal year

Public Disclosure Agreement: Sponsors must
agree to potential public disclosure of lessons
learned for educational purposes at
workshops

WWW.FDA.GOV

Designation Requirements: Must
have Breakthrough Therapy or Fast
Track designations, OR other INDs
with expedited clinical timeframe
(eligibility determined by FDA)

Facilities discussion part of CDRP
discussions

Allocation: Approximately one-third
of annual pilot slots (up to 3 of 9
total selections per fiscal year)

FOA

Designation Requirements: Must
have Breakthrough Therapy OR
Regenerative Medicine Advance
Therapy designation (focus on
products that show clinical promise)

Product Categories: Limited to
cellular therapies, gene therapies,
OTP-regulated products, OR
vaccines (OVRR)

Dedicated Pre BLA facilities
discussions

Allocation: Approximately two-
thirds of annual pilot slots (up to 6

of 9 total selections per fiscal year)
22



CMC Development and Readiness Pilot

09/11/23 09/30/24 09/30/25
10/31/22 Year 2 FRN Year 3 FRN Year 4 FRN
MAPP & FRN 9/10/25
Year 1 Public Workshop
2/6 1/3| 2/5 2/2 | 1/1 1%*/2
vy oy oo ‘

O 6 00 O @ ?

10/22-04/23 04/1/23 6 4/30/26
Standingup  Pilot We are Strategy
the Pilot Launch here Document

* 1 pending as of 8/18/2025
Arrows indicate timing of submission (LCDER andLCBER)

Numbers (2/6) indicate the applications accepted over applications received 23
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CDRP: Program Status (8/18/2025)

Number of Number of
Applications Applications
Received Accepted
CDER 12 5
CBER 7 4

Results of sponsor survey

* Prolonged acceptance review, disclosure letter
e Uncertainty regarding eligibility

* Uncertainty regarding available spots

WWW.FDA.GOV

4 Type B Meetings (1 applicant withdrew)

3 Type B meetings 1

Main reason for declining acceptance in CDRP
* Did not meet minimal eligibility criteria

24




CDRP Lessons Learned:
Reduce Perceived Burden of the Application Process

Programmatic changes introduced after Year 2 of CDRP

— Reducing the review clock for acceptance into the CDRP (from 180
days to 90 days)

— Provide for early involvement of full complement of review teams
— Rolling acceptance of applications into the CDRP

— Allow for broader participation: Accept both experienced, and
new sponsors

— Accept files that may be further along in their product
development

25
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CDRP: CMC Lessons Learned

CMC topics that may require additional resource allocation during
accelerated product development

—Manufacturing changes and comparability
—Process validation, Assay validation
—Potency assays

—Stability

—Readiness of manufacturing facilities

—Extractables and Leachables

WWW.FDA.GOV

26



Process Validation Guidances

1)
2)

3)
4)

5)

Process Validation

Design

ICHQ7 GMP Guide for API (2016)
ICHQS8 (R2) Pharmaceutical
Development (2009)

ICHQ9 Quality Risk Management

Ineering Lots/
evelopmental Lots
for Commercial

e

(2005) Productior‘1

ICHQ10 Pharmaceutical Quality
System (2009)

FDA Guidance for Industry: Process

Validation: General Principles and Process Changes

Process Validation \

Define Critical
Process Parameters ==
(CPP)

Process Perfor
Qualification Lots
PPQ lots

CQA
CPP Manufacturing Process Life Cycle /

' Commercial Lots

Practices (2011)

—

WWW.FDA.GOV

Intrinsic factors

Extrinsic factors .
Monitor

27



Process Validations: PPQ Lots
Regulatory Flexibility for Cell and Gene Therapy Products

* Process validation is a GMP requirement.
 BLA must have data demonstrating validation of the commercial manufacturing process.
Case by case considerations for products under accelerated development:
 Concurrent release under exceptional circumstances

— requires extensive discussion and prior agreement

— based on manufacturing experience and product characteristics/knowledge
 Reduced number of PPQ lots

— Will normally require a PMR for completing additional PPQ_lots

28
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Manufacturing Change and Comparability

Manufacturing Changes and Comparability for Human

Cellular and Gene Therapy Products

 Comparability is required to confirm
product consistency after changes

* Validated assays provide greater
confidence when evaluating changes

* Product potency is critical
component of comparability

* Retained samples help in assessing
comparability

WWW.FDA.GOV

FDA, 2023 (Draft

)

Process
Validation

gineering
Lots/
Developmental
Lots for

-

Define (CPP) | = | PPQ lots

Manufacturing Process

Life Cycle

Intrinsic factors

Extrinsic factors

Commercial
Lots


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/manufacturing-changes-and-comparability-human-cellular-and-gene-therapy-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/manufacturing-changes-and-comparability-human-cellular-and-gene-therapy-products

Potency Assays for Cell and Gene Therapy Products

(Potency Assurance for Cellular and Gene Therapy Products | FDA, 2023, Draft)

* Potency assays can be challenging for CGT products
—High degree of variability due to patient derived starting materials
—Biological assays (e.g. Vector transduction assays) are inherently
variable
* Mechanism of action drives selection of potency-related CQAs

* It is not essential for a potency bioassay to mimic the product’s mechanism
of action

* A bioassay at a later step of a cascade can often ensure the biological
activities at the earlier steps of the cascade

E.g., Gene therapy vector: transduction = transgene mRNA expression
—> protein expression = protein activity = effect on cell physiology =2

effect on disease .
WWW.FDA.GOV


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/potency-assurance-cellular-and-gene-therapy-products

Control Strategies

* Understand the mechanism of action and the critical quality attributes
» Consideration of regulatory flexibility for manufacture and/or testing
requires product and process understanding (e.g., prior knowledge,
development studies) to facilitate risk-based assessment of the
proposals.
* Limited manufacturing experience is common in expedited programs
* May necessitate
 additional analytical methods
* additional process parameters and/or in-process testing
* narrower acceptance criteria/allowable ranges for the above

 Comparability protocols and post-marketing commitments can be put in
place to allow maturation of the control strategy post-approval

31
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Stability

e Regulatory flexibility discussed in CDER OPQ MAPP 5015.13. Will
consider science- and risk-based approaches such as:

— Initial submission of less than recommended time for primary
stability batches (allowing updates during the review)

— Data from batches that are representative but have slight
differences as supportive, based on nature of differences and
comparability

— Consideration of prior knowledge

— Use of predictive stability models when amenable to modeling
(generally small molecules)

* Any alternative approach to shelf life or retest period should be

discussed with the Agency as early as possible.
WWW.FDA.GOV




Manufacturing Facility Readiness

* Timely identification of proposed commercial manufacturing sites

* Implementation of robust collaborative communication including strong
Quality Agreements with CMOs, where applicable

e Assure quality systems are designed to achieve sufficient control over
the facility and commercial manufacturing operations

* Changes, trends, deviations, failures, are adequately documented, evaluated,
investigated, controlled, corrected as applicable

* Facility and equipment controls prevent contamination
* Process, controls, monitoring assure low bioburden or sterility, as applicable

 Early discussion of proposed flexibilities with the Agency

FDA-Duke Margolis meeting held August 2024: “Continual Improvement of CDER BLA Submission, Assessment, and Facility

Readiness/Inspection: CMC for Biologics and Biosimilars”. Slides and meeting summary on https://healthpolicy.duke;edu/
WWW.FDA.GOV



Stability Considerations (small molecule)
e Conforms to ICH Q1A? Fileable & Sufficient Expiry?

Good communication is necessary to facilitate timely approval of
accelerated program drugs. What is that?

Stability Package to be submitted (# of batches, amount of data at
submission, types of information/data, timing of stability updates, etc)
Review timing constraints

Drug product formulation and manufacturing knowledge

Known or potential stability failure modes

Outcomes: CR, AP (possibly with PMR/PMCs);

- extension of action date

34
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Manufacturing Considerations (small molecule)

o Accelerated development may create gaps in process understanding,
analytical method development and facility readiness

e Important to discuss Site and Process Challenges (including
Packaging)

e Key to demonstrate process and product knowledge

e Ensure facilities are capable, adequately qualified and can generate
comparable product

e Highlight risk minimization strategies being utilized

e Proactive/transparent discussions are more effective
than retroactive/reactive steps (saves review time)

35
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Summary Q/A

® What advice could FDA share with sponsors to help them prepare for a successful CDRP experience?

—Prepare a comprehensive meeting package with specific directed questions.
—Incorporate the recommendations and be prepared to discuss any follow up questions through the follow up CMC

focused CDRP meetings.
—The most important way to benefit from CDRP interaction will be to invest time and effort early into getting the

product to the market rather than waiting for clinical results to all come in prior to investing in product quality
studies.

e What are common perceptions about barriers to the CDRP that you would like to address?

—Common perceptions include uncertainty of acceptance, and worry about the disclosure agreement. FDA
continues to be cognizant of sponsor’s need for confidentiality and will not disclose proprietary information.

e How does the involvement of cross-functional review teams in meetings benefit CMC readiness?

—Early involvement of cross-functional CMC review teams will help sponsors get all the required information early
and we hope this will reduce the need for repeated requests for information during the BLA review process, and

resultant delays in approvals.

36
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FDA Headquarters

SETENGN -

Contact information

* Ramjay Vatsan Ph.D. (OGT/OTP/CBER/FDA)
 Jennifer Swisher Ph.D. (Sup. Pharm. DPQAXVI/OPQAIII/OPQ/CDER)
* Thomas Oliver Ph.D. (Director, DPQAI/OPQAI/OPQ/CDER)

* For questions about the CDRP Program for CBER: industry.biologics@fda.hhs.gov

* For questions about the CDRP Program for CDER: cder-opqg-opro-crad-inquiries@fda.hhs.gov

* CDRP Web Page: https://www.fda.gov/drugs/pharmaceutical-quality-resources/chemistry-
manufacturing-and-controls-development-and-readiness-pilot-cdrp-program

* Consumer Affairs Branch: ocod@fda.hhs.gov

* Follow us on X : https://x.com/fdacber

37
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Session 2: CBER-Regulated Industry
Experience with CDRP

1:40 pm — 2:55 pm ET
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Agenda

1. NTLA-2002 Introduction
2. NTLA-2002 Journey through CDRP Program
3. Points to Consider for next cycle of CDRP
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NTLA-2002 is a One-time Administered, Investigational CRISPR/Cas9 Gene
Editing Therapy for the Treatment of HAE

NTLA-2002 LNP

v" LNP drug product is a multi-component
lipid formulation with 2 drug substances
and a novel lipid excipient

KLKB1
gRNA

gRNA identifies

41

genetic target

v' gRNA target site specificity defined by
20mer at 5’end

v" mRNA provides transient Cas9 protein
expression

AAA Distinct cargo (JRNA and mRNA) must be
*WA simultaneously delivered to the cytoplasm
Cas9
MRNA

Inte::ia

THERAPEUTICS



Endogenous DNA Repair Through Non-homologous End Joining Leads to Indels
INn KLKB1 Gene Intended to Reduce Levels of Total Plasma Kallikrein Protein

CAPILLARY

INTENDED EFFECT

NTLA-2002
. Uptake in ] ] ] ] \ ] ] Y Y
Hepatocytes Endosomal release &t r 4 B lecepions
— L= @ End?CLY’\tl%Sis Mechanism of Action
0
s of NTLA-2002:
Translation of ...... 3 .
Cas9 MRNA . Endosome : Endogenous DNA repair
7 > - : through non-homologous
Be— Target-specific end joining leads to indels
s — 20-nt sequence : in KLKB1 gene, which ultimately
Cas9-sgRNA F\ —/— Sses E {e;jlljcle |eve|5ko;.k . »
ribonucleotide * : otal plasma kallikrein protein
protein el (prekalikrein + kallikrein)
HEPATOCYTE v
Reduction of
“\ prekaliikrein
rotein
Reduction of . .
pre-kallikrein mRNA x
e SV =
LNP, Lipid Nanoparticle; SgRNA, Single Guide RNA I n'te = E i a
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43

NTLA-2002 Components include Intellia’s Novel Technology

(.
e

KLKB1 gene
SgRNA

« 100 nucleotides in length

* sSgRNA target site
specificity defined by
20mer at 5’ end

» Uses standard solid
phase phosphoroamidite

oligo synthesis

/ Cas9 mRNA \

e ~4400 nucleotides in
length, ~1.5 MDa

* Encodes for
Streptococcus
pyogenes (Spy) Cas9

» Uses enzymatic

protein

\ synthesis approach

(e
Pele

* Includes compendial,
non-compendial and a
novel lipid excipient

o /

(.

« Combines both RNA
drug substances in
an LNP

* Made by self-
assembly process

with controlled

ethanol dilution
Inte:
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CDRP Participation was an Opportunity for NTLA-2002

S LA
1S

UK ILAP

B B

US ODD US RMAT

EU PRIME

O Start a collaboration with FDA on a

novel modality. NTLA-2002 on track
US CDRP to be the first in vivo gene editing
product to reach BLA stage

1 Secure additional FDA advice at a
critical time for NTLA-2002 CMC
Development

Inteiiia
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NTLA-2002 Journey Through the CDRP Program

Clarification needed on the remit of the workshop and disclosure expectations, which prolonged NTLA-2002
acceptance into the program ~3 months

)

December 2023:

: ) . |
April 2023: NTLA-2002 is September 2025: today!

CDRP opens accepted in the CDRP FDA Workshop
enrollment
|
2024 ) >
June 2023:
Intellia applies to
CDRP

Inte::ia
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NTLA-2002 Journey Through the CDRP Program

Initial Meeting was requested by FDA upon formal acceptance into the program, to provide an update on
CMC Development, identify issues and proposed acceleration options to be discussed in the 2 Type B
meetings, and potential additional topics the Sponsor may want to ask.

December 2023:

: ) . |
April 2023: NTLA-2002 is September 2025: today!

CDRP opens accepted in the CDRP FDA Workshop
enrollment
|
June 2023: March 2024
Intellia applies to CDRP Initial Meeting
CDRP

Inteiiia
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Potency Strategy

» Development, qualification and validation of potency assays is time consuming and requires significant
financial investment.

» Developing the RIGHT potency strategy early is key for products with rapid development timelines, such as
NTLA-2002.

 Intellia and FDA had agreed on a proposed commercial potency strategy in 2023.

* In February 2024, the OTP townhall for genome editing products provided an update on FDA thoughts about
potency requirements.

O CDRP Initial meeting was used to further collect FDA clarification on the requirements for DS
potency testing for NTLA-2002.

O Due to the timing of the meeting request and the OTP townhall, a formal question wasn'’t included in
the initial meeting request and was only asked during the meeting.

O FDA agreed to provide additional clarification despite the informal request. The feedback provided
was instrumental to direct development activities in the right direction in a timely manner.

Inte::ia
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NTLA-2002 Journey through the CDRP Program

December 2023:

April 2023: NTLA-2002 is June 2024: Septlfgf 3{,2055}1: today!
CDRP opens accepted in the CDRP CDRP #1 Meeting orkshop
enrollment
| |
June 2023: March 2024
Intellia applies to CDRP Initial Meeting
CDRP

O Feedback was critical to derisk Phase 3 initiation

O Timing of feedback allowed the Sponsor to initiate validation efforts for potency methods without
waiting for Phase 3 IND amendment feedback.

Q Preliminary feedback was complete and comprehensive, and allowed the Sponsor to cancel the
CDRP#1 meeting. Intet:ia

THERAPEUTICS
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NTLA-2002 Journey through the CDRP Program

Timing of feedback allowed the Sponsor to initiate validation efforts for Drug Product (significant financial
commitment) with reassurance on approach.

December 2023:

. _ - |
April 2023: NTLA-2002 is June 2024: Se"fg:%(/g?kzs%;(’day'
CDRP opens accepted in the CDRP CDRP #1 Meeting P
enrollment
| |
|
June 2023: March 2024 March 2025:
Intellia applies to CDRP Initial Meeting CDRP #2 Meeting
CDRP

Endorsement of PPQ Strategy for Drug Product

Provided important guidance for shelf-life setting
Endorsement of updated potency strategy for Drug Substance
Continue to provide reassurance for impurity characterization approaches

THERAPEUTICS



NTLA-2002 Journey through the CDRP Program in Prospective

US Type B US Type B US Type B
December 2023: _
April 2023: CDRP NTLA-2002 is June 2024: Septggn:%(/ (?rOkZSSH goday!
opens enroliment accepted in the CORP ~ CDRP #1 Meeting p

June 2023: Intellia March 2024: l

applies to CDRP CDRP Initial Meeting March 2025:

CDRP #2 Meeting
* *

Ex-US interaction Ex-US interaction

Looking back today, was CDRP worth it?

Inte::ia

THERAPEUTICS



Yes! Participation to CDRP was Worth the Efforts

O Preparation for 3 CMC-only

51

Type B meetings in one
year required significant
team resources, while
maintaining support for all
other regulatory and CMC
deliverables.

Benefits

4 Timely FDA alignment with key CMC

topics provided reassurance of approach
prior to key milestones (e.g., start of
PPQ, start of method validation)

CMC dedicated meetings allowed more
time for clinical and non-clinical
discussions at PDUFA milestones
meetings

FDA complimented the completeness of
the briefing books and provided complete
and comprehensive written feedback.

Greatest benefit achieved from
unsolicited feedback / responses from
informal questions added after
preliminary feedback.

THERAPEUTICS



Considerations for Future CDRP Program

L

Provide additional Diversify benefits from Flexibility on Increase speed of
clarity on program other designations frequency and scope response to keep
structure, workshop may entice more of meetings (frequent pace with rapid
and confidentiality participants, who and focused vs broad development may
agreement may already have RMAT. and twice only) may iIncrease benefits.
Increase be more effective.

participation.

f

CDRP could offer a meeting format different than type B,
with limited number of pages/topics/questions, and a 30-day
turnaround time.
Inte:iia
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Arlocabtagene Autoleucel

Arlocabtogene autoleucel (arlo-cel) is an autologous GPRC5D-directed CAR-T
cell therapy product, under investigation for treatment of adult patients
with relapsed or refractory multiple myeloma.

» T-cells are isolated from autologous leukapheresis, genetically modified

to express GPRC5D-directed CAR, expanded ex vivo, and reintroduced Binding Domain
into the patient. variable fragment
(scFv)
 Specifically recognizes and induces selective toxicity in GPRC5D- vt [

expressing tumor cells. CD28 TM

4-1BB
Costimulatory

 Completed Phase 1 clinical development, currently in pivotal clinical
studies with expedited clinical development timelines to support C03? Signaling
marketing application.
Arlo-cel CAR Schematic

» Granted RMAT designation in December 2023.

CAR = Chimeric antigen receptor; GPRC5D = G-protein coupled receptor, class C group 5 member D; RMAT = Regenerative Medicine Advanced Therapy.

LI||| Bristol Myers Squibb“’ ‘ Global Regulatory Sciences The safety and efficacy of arlo-cel have not been established. There is no guarantee that arlo-cel will receive health authority
approval or become commercially available in any country for the uses being investigated.



What is CDRP?

« FDA pilot launched in 2023

« Overall objectives and intent of FDA Chemistry, Manufacturing, and Controls (CMC)

Development and Readiness Pilot (CDRP) Program:
“Facilitate the expedited CMC development of products with expedited clinical development timeframes,
increase communication between FDA and sponsors, provide patients with earlier access to these products.”

« Early, iterative FDA engagement:
« Two dedicated Type B CMC meetings
» Follow-up discussion to address questions arising from meetings

» Focused on de-risking later development phases

« Regulatory flexibility as outlined in MAPP 5015.13 Quality Assessment for Products in Expedited
Programes.

LI||| Bristol Myers Squibb“’ Global Regulatory Sciences Information from: https://www.fda.gov/drugs/pharmaceutical-quality-resources/chemistry-manufacturing-and-controls-

development-and-readiness-pilot-cdrp-program



https://www.fda.gov/media/187958/download
https://www.fda.gov/media/187958/download
https://www.fda.gov/drugs/pharmaceutical-quality-resources/chemistry-manufacturing-and-controls-development-and-readiness-pilot-cdrp-program
https://www.fda.gov/drugs/pharmaceutical-quality-resources/chemistry-manufacturing-and-controls-development-and-readiness-pilot-cdrp-program

Key Decision Drivers for Why We Applied

Cell and gene therapy products are highly complex
 CMC challenges are well known in the industry - impacts small and large companies alike

« Arlo-cel met the key requirements to be accepted into the pilot program
* To gain clarity on FDA’s expectations for key CMC areas
« Minimize the risk of late-stage surprises, including during BLA review

« Aligns with the company’s patient-focused strategy including:
« Enable earlier access to potentially transformative therapies
* Reduce the risk of developmental delays
« Strengthen quality and consistency

L'"' Bristol Myers Squibb™ | Global Regulatory Sciences



Anticipated Benefits
Key benefit areas were identified:

* Focused FDA discussion time with two additional Type B meetings and opportunities for
follow-up as needed.

* Increased level of agency interaction and collaboration.

« Ability to have collaborative problem solving with FDA and mitigate knowledge gaps.

* Provide familiarity with the arlo-cel program and key CMC content for future BLA
submission which may ease BLA review and help to potentially de-risk submission.

« Potential CMC BLA timeline accelerations (e.g., proactive discussion on key CMC ‘pain
points’).

L'"' Bristol Myers Squibb™ | Global Regulatory Sciences



Application Process and Timeline

« Application completed which provided:
« Overview of the product
« Patient benefit and unmet medical need
* Overview of expedited clinical development timelines
« CMC development history and current state of development
« Proposed plan and timing for the two additional CMC-specific Type B meetings

Arlo-cel Arlo-cel CDRPTypeB CDRPTypeB
Application Acceptance Meeting #1 Meeting #2
January 2024 October 2024 September 2025 Q12026
2023 > 2024 > 2025 > 2026
Yea.r 2 FedeI:al Signed Disclosure  FDA Workshop
Register Notice Agreement September 2025
September 2023 January 2025

L'"' Bristol Myers Squibb™ | Global Regulatory Sciences



Cell Therapy CMC Challenges

* Novel modalities with limited precedents
« Complex, often manual, manufacturing processes

« Comparability, including tech transfer to multiple manufacturing sites, plus process
changes (both planned and unplanned)

« Autologous products have unique supply chain challenges
« Potency assay development and validation hurdles

« Expedited clinical development timelines means CMC often “falls behind” causing CMC-
driven delays

L'"' Bristol Myers Squibb™ | Global Regulatory Sciences



Closing/Takeaways

« CMC for cell therapies often means high uncertainty

« The CDRP program allows a proactive partnership with FDA with options for
collaborative problem solving

« Participation may help to de-risk development and accelerate access to new medicines

« Strategic decision for science and patients

L'"' Bristol Myers Squibb™ | Global Regulatory Sciences
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About Biotechnology Innovation Organization

BIO is the premier biotechnology advocacy organization representing biotech
companies, industry leaders, and state biotech associations in the United States
and more than 35 countries around the globe.

BIO members range from biotech start-ups to some of the world’s largest
biopharmaceutical companies — all united by the same goal: to develop medical
and scientific breakthroughs that prevent and fight disease, restore health, and
Improve patients’ lives.

BIO also organizes the BIO International Convention and a series of annual
conferences that drive partnerships, investment, and progress within the sector.




BlO supports FDA's efforts through CDRP to align
CMC readiness with accelerated pathways

BIO member companies see value in early FDA engagements

Regulatory flexibility in novel modalities, such as potentially helping
biologics and CGT products reach patients faster

o Aligns with BIO’s position on regulatory efficiency in balancing speed, quality, and
patient access

BIO sees CDRP potential as a tool to align CMC readiness with
accelerated clinical development




BlO conducted surveys on CDRP and other FDA
Pilots

* BIO has a keen interest in ongoing FDA pilots
* BIO-PhRMA 2024 survey — initial awareness, early participation

* Follow-up 2025 survey

* The surveys provided real-time insights into CDRP awareness, use, and
barriers.




BIO Survey Snapshot

« 2023-2024 Survey

o 79% of respondents were aware of the CDRP Program

o 57% of those considered participation in the Pilot
« 2025 Follow-Up Survey

o After about two years since the CDRP Program opened applications, BIO received
three shared instances from member companies that applied to the pilot

o All three applicants were biologics, and 2 out of 3 were accepted to the pilot




Barriers to Participation

« Survey participants who disclosed they did not apply to the pilot provided
the following reasons:

o Cited to have an administrative burden (most common)
o Concerns about confidentiality and disclosure terms
o No program meeting the eligibility criteria

o Unsure of benefits compared to already existing FDA expedited programs




Industry Recommendations
N\

Clarify confidentiality guardrails and disclosure protections

Showcase and highlight CDRP’s unique value (cross-
functional FDA engagement) compared to other FDA programs

Share aggregate outcomes, and integrate learnings into review
practices




Conclusion

« BIO supports CDRP’s goals to accelerate product development and
enable patient access

« BIO surveys show CDRP interest and potential; however, it has barriers
that prevent the enablement of the program

« BIO looks forward to collaborating with the FDA to refine the pilot and the
adoption of lessons learned into best practices




Thank you!
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Bicycle Therapeutics: Pioneering a new, differentiated class of innovative

medicines

@

Unique

Internal

Platform Programs

Developing Bicycle® molecules — a novel Focused on oncology, with multiple clinical molecules
synthetic peptide modality that can potentially

Expedited development and regulatory path for
deliver any payload to any target Xped velop regulatory p

zelenectide pevedotin in mUC

Technology ba_seq on ) Novel NECTIN4 gene amplification strategy for
Nobel Prize-winning science zelenectide in breast, lung and other cancers
Strong intellectual property portfolio Radiopharmaceuticals pipeline addressing novel

cancer targets MT1-MMP and EphA2

EphA2: Ephrin A2; MT1-MMP: Membrane type 1 matrix metalloproteinase; mUC: metastatic urothelial cancer.

BiCYCIGG CONFIDENTIAL

Ambitious
Company

Deeply experienced team

Located in Cambridge, UK, and Cambridge,
MA

NASDAQ: BCYC

-

15-Sep-25 .78



Bicycle® molecules are short peptides chemically constrained with a
central scaffold that can induce diverse structures

Short linear
peptide

Nt

+ ﬁ

Bicycle® molecule
Scaffold

Chemical modification
with scaffold

BiCYC|e® CONFIDENTIAL 15-Sep-25 .79



Bicycle® platform delivers a toolkit of modular building blocks to create

novel precision-guided medicines

Bicycle® Phage Display Discovery Peptide & Medicinal

Chemistry
Linear peptide Bicycle® molecule CT)
Build and
o Optimize
Protein il =) Optimize Bicycle® Therapeutic
‘ “‘ monomers e © Bicycle®
molecules
Bicycle DNA > "
Sequence Scaffold
N Chemical modification N 0 n'n atu ra | Ea Sy
Genel lll r 4 with scaffold . . . .
| — Amino Acids ® conjugation of
Linkers and
\/ o o Payloads
Diverse Blcycle phage
Fhage Particle libraries (>102°) ( )

O C‘D ( ) ( .' ) Targeting and Effector
Bicycle® molecules

Natural Amino Acids

BiCYC|e® CONFIDENTIAL

-

Potential Bicycle®
Medicines

Targeted Drug
Conjugates

Targeted/

Multi-specific
Bicycle® molecules

( ! ) Targeted
sa Radioconjugates

Monomeric
Bicycle® molecules

~

/

15-Sep-25

* 80



A next generation, precision guided approach

4 )
< > . Bicycle Drug Conjugates® (BDC®)
Bicycle® conjugated to an API for precise therapeutic delivery
\§ J
4 . : . )
Bicycle Radio Conjugates® (BRC®)
m aa Bicycle® conjugated to a chelated radioisotope for radionuclide
deliver
- Y Y
4 )
c ® > ® Bicycle® Tumor-Targeted Immune Cell Activators (Bicycle TICA®)
Immune cell agonism via delivery of effector cell to tumor cell
\§ J

3icycle

CONFIDENTIAL

15-Sep-25
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Zelenectide pevedotin, a Nectin-4 targeting BDC® molecule

Target

Duravelo-2 1L mUC
- Ph2/3 pivotal trial,
Nectin-4 zelenectide combo with pembrolizumab 2L+ muUc

Early-Stage Late-Stage

Molecule Study Indication Discovery ~ IND-Ready  poyeiopment  Development

1L mUC combo with pembro  IEEEE—

Duravelo-1 2L+ mUC
Ph1/2 open label,
all comers 2L+ breast cancer

2L+ lung cancer

Duravelo-3 2L+ HR+/Her2-

Ph1/2 open label,
NECTIN4-amplified breast cancer 2L+ TNBC

Duravelo-4 2L+ squamous NSCLC
Phl/2 open label,
NECTIN4-amplified lung cancer 2L+ non-squamous NSCLC

3icycle

e FDA Fast Track designations in mUC, TNBC

and NSCLC

A development strategy to position
Bicycle as the leader in addressing
Nectin-4 associated cancers

1L: 15t line; 2L+: 2" line or later; HR+: hormone receptor-positive; HER2-: human epidermal growth factor receptor 2-negative; mUC: metastatic urothelial cancer; NSCLC: non-small cell lung cancer; pembro:

pembrolizumab; TNBC: triple-negative breast cancer. Bicycle Therapeutics - Pipeline - Bicycle Therapeutics

CONFIDENTIAL

15-Sep-25
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https://www.bicycletherapeutics.com/pipeline/pipeline/

Molecular structure presents CMC development challenges

" SV % P O T ﬁ(( e Molecular weight ~ 4 kDa
HN ;H cc;N WgHﬂA'f Ng/\NJ\/H(\NK/‘{\Nk/’LY\NJ\/‘\(\/NWN N ! OMe 9 M 0 o E . .
S AL T “*If e e Modular structure containing 26
1/ ey amino acids with payload
@%4 . (MMAE) attached through a
0 & \ \ .
N Fo Y Y Y protease cleavable linker
ﬂi‘;;/\N%_N IS).\\\(N%% ° B-Ala-Sar10 Cleavable Linker MMAE " Fu"y Synthetic
G k?m i% (Molecular spacer) (Glutaryl-vc-PABC) (Payload)
\ - | e CDER regulated
Y

Qectin-4 Targeting Bicycle®

e Novel modality with Fast Track designhation
e Complexity of structure with high MW

e Length of manufacturing process with complex supply chain

e Specification setting with mixed guidelines
\_ J

BICYCIe 1. Rigby M et al. 2022. Mol Cancer Ther, 21(12):1747-1756. 2. Mudd GE et al. 2022. J Med Chem, 65(21):14337-14347. 15-Sep-25
CONFIDENTIAL
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CMC walking a tightrope in novel modality development

'FIERCE

Pharma

ARTICLES

FDA's CRLs

manufacturing issues

reveal 74% of applications rejected for quality, R -

H |
Out of 202 Complete Response Letters issued between 2020 and 2024, 150 involved quality/manufacturing issues, according to the F DA sty m 1 es Ca m u ru S h o rm o n a I

regulator’s newly released documents.

Greg Slabodkin
July 14, 2025

disorder drug due to 3rd-party
manufacturing issues

By Joseph Keenan - Oct 22,2024 9:53am

: FlERCE Subscribe -

Pharma + Pharmaceutical —
MANUFACTURING Technology —
Regeneron says Novo plant
N EL R VR L G A {BET 1] | FDA issues complete response to Daiichi Sankyo-
will delay 2 Eylea decisions MSD’s BLA for NSCLC
By Kevin Dunleavy - Aug1, 2025 11:51am The BLA submission for patritumab deruxtecan is facing FDA scrutiny due to third-party

manufacturing issues.

Challenge for CMC to match pace and breadth of innovation

BiCYC|e® CONFIDENTIAL 15-5ep-25 84



FDA engaging with development challenges by launching CMC
Development & Readiness Pilot (CDRP)

“Facilitate the expedited CMC development of products with
expedited clinical development timeframes”

“Provide patients with earlier access to products”

“We are honored to participate in the
inaugural cohort of the FDA's CDRP
Program. We welcome the guidance we

Zelenectide pevedotin selected as a et L
" partiCipant in inaugural Scheme become more familiar with our novel

Bicycle® technology and its sophisticated
manufacturing process.”

Mike Hannay, D.Sc., FRPharm$

3icycle

https://www.fda.gov/drugs/pharmaceutical-quality-resources/chemistry-manufacturing-and-controls-development-and-readiness-pilot-cdrp-program

Bicy0|e® CONFIDENTIAL 15-Sep-25 85



Bicycle’s experience with CDRP

e Acceptance did not include
. e feedback on CMC

2023: Application Development Plan —is this
e Eligibility determined an opportunity?

e CMC Development Plan authored
e Accepted onto CDRP

\_
e Initially ‘a first, CMC-
2024: Meetings focused meeting under the
ilot...to identify issues for
e Type B CDRP meeting #1 January 2024 g Seeuadian? PK/oted to
J RepIan:ed to add questions on FDA ‘standard’ Type B meeting.
reques
e Type D December 2024
\_
(
Learnings from CDRP to
2025: Next Steps date to inform approach.
Other opportunities to
e Type B CDRP meeting #2 in planning align with FDA?
e Future Interactions under consideration
g
BICYCle CONFIDENTIAL 15-Sep-25
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Key development challenges for CDRP engagement

g
e Drug Substance control strategy

= Establish acceptable starting points for manufacture
= Supply chain strategy
" Specification setting considering mixed guidelines

e Structural elucidation strategy

e Drug Product supply for pivotal studies

.

P s

*,

4

Increased interaction Reduce CMC risk Successful launch

BiCYC|e® CONFIDENTIAL

15-Sep-25
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Addressing the supply chain complexity

Commercial Manufacturing Strategy

e Fully synthetic manufacturing process
e > 40 chemical processing steps to final DS

e RSMs selected to maximize product quality
and process control

e Optimize key steps to DS

e Optimization improved output,
throughput, robustness and quality

e Stockpile strategy for immediate contingency

e Scale process to support anticipated demand

&

TATA scaffold
Protected .| Linear Peptide .| Cleaved Linear | Bicycle
Amino Acids jl On Resin i Peptide BCYB234
o » o
¢ 1 8 N
Glutaryl-vc-
MMAE | vePABCMMAE .| PABC-MMAE
(toxin) "l (toxinlinker) "1 (glutarylated
toxin linker)
vc-PABC-PNB
(linker activated Glutaryl spacer
ester)

Zelenectide
Pevedotin

CDMO: contract development and manufacturing organization; DS: drug substance; MMAE:

Monomethyl auristatin E; TATA: 1,3,5-triacryloyl-1,3,5-triazinane; RSM: regulatory starting material;

vcPABCMMAE: valine-citrulline-p-aminobenzyloxycarbonyl-monomethyl auristatin E

3icycle

CDMO Specialisms

CONFIDENTIAL

Transferable processes

15-Sep-25
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The challenge of BDC® structural elucidation

7

\.

e OMe O MeO o -

7

e Standalone NMR data insufficient
e Mass Spectrometry limited in strategic fragmentation

e Bicycle® not amenable to AA sequencing

Scaffold connectivity yet to be demonstrated analytically

e How is tertiary structure controlled for target binding

\

AA: amino acid; NMR: nuclear magnetic resonance

BiCYC|e® CONFIDENTIAL

15-Sep-25
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Putting the pieces together

7

Linear peptide intermediate

~~

e Parention by MS

e Sequenced by MS-MS
e Sequenced by NMR
(NOESY spectroscopy)

Bicycle® intermediate

o,

e Parent ion by MS

e Sequenced by NMR (NOESY
spectroscopy)

e TATA connectivity confirmed to
Cys AA

Zelenectide pevedotin

Parent ion by MS

Peptidic NMR signals consistent with Bicycle®

intermediate

Drug-Linker connectivity to B—Ala confirmed

by NMR

e |CH Q6A elucidation

Drug-Linker

O

Incremental data sets support elucidation of full

structure

ICH: International Conference on Harmonization; MS: mass spectrometry;

Bicyc|e® NOESY: Nuclear Overhauser Effect Spectroscopy CONFIDENTIAL

15-Sep-25
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Aligning CMC and Accelerated Clinical Development
e Ongoing Ph2/3 registrational study in urothelial cancer initiated in 2023 [NCT06225596]

e |nitiated with clinical formulation during development of commercial formulation

e Key topic for CRDP - switching product during a pivotal study

p
Drug Product

* Lyophilized DP for administration
by IV infusion

e Reformulated for robustness and
stability

* Minor excipient changes to be
justified analytically

Ya

FDA Insights

* Key guidance: MAPP 5019.1
— Allowable Excess
Volume/Content in
Injectable Drug and
Biological Products

Ambitious clinical plans require innovative CMC strategy

u ®
BICYCIe DP: drug product; IV: intravenous; MAPP: manual of policies and

procedures

CONFIDENTIAL

15-Sep-25
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Looking ahead - building quality into a BDC®

e QbD principles guiding in process and specification control strategy for
zelenectide pevedotin:

Drug-Linker 1( Bicycle® zelenectide pevedotin A
° Intermediate
®
O
 Amenable to standard
analytical techniques * Peptide and DS: investigate what is possible (and
* Develop specification in line reasonable) analytically
with guidance * Gather data and assess comparability
. 7 \_ J

Analytical methodology the lynchpin to justification of control strategy

BlCYCIG QbD: Quality by Design CONFIDENTIAL 15-Sep-25 «92



Control strategy challenges

s

EMA draft guideline for
synthetic peptides

ICH Q6A, Q6B

Zelenectide Pevedotin Antibody
~ 4 kDa 150 kDa
r ™ ] ]
Relevant Guidance: Guidance expectations:
ICH Q3A, Q3B Bioburden Purity Endotoxin
USP <1503> AAA MS Impurity ID thresholds
Impurity reporting thresholds
USP <1504> Elucidation of structure

XRPD

Assay Bioassay
NMR Peptide Sequencing

RSM strategy SEC

Planned topic for future CDRP Interaction

AAA: amino acid analysis; EMA: European Medicines Agency; ID:

] ®
BICYCIe identification; SEC: size exclusion chromatography; USP: United States CONFIDENTIAL 15-Sep-25
Pharmacopeia; XRPD: X-ray powder diffraction




Bicycle aspirations for CDRP

p
Continue program to ensure promising clinical advances are not held back by CMC
}}I challenges
Continue additional CMC interactions and partnership with FDA
.
p
More opportunities for FDA to advise on CMC Development Plan
e More routes to participate, e.g. novel modalities without requirement for FTD/BTD, more
experienced sponsors
A\
p
T Improve communication and alignment between sponsor and FDA
o

BiCYC|e® CONFIDENTIAL 15-Sep-25
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A High-Level Overview of RayzeBio’s
Experiences with the CDRP Program &
Key Lessons Learned

Alyssa Carter, Senior Director of Regulatory Affairs - CMC
09-Sep-2025

»/N .
RoayzeBio
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RayzeBio and RYZ101

e RayzeBio, a Bristol Myers Squibb Company, is a biotech company aiming to
become a leader in radiopharmaceutical therapeutics (RPTs).

* Within our portfolio of potential RPT candidates, RYZ101 is our most
advanced investigational product in the clinic and has had extensive FDA
engagement via traditional meetings as well as the CDRP program.

* RYZ101 (Actinium [Ac-225] dotatate for injection) is being investigated for its
potential as an alpha (a) emitting radioactive therapeutic agent. It consists of
2 “active” components, the Ac-225 isotope and dotatate chemical precursor.

* Currently, there are no approved Ac-225 RPT products, and RYZ101 is
anticipated to be the first alpha-emitting RPT drug product for which a
marketing application is filed.

RayzeBio
A Bristol Myers Squibb Company

Proprietary and Confidential 97



Supporting Accelerated Drug Development for Alpha-Emitting RPTs

* A key component of an RPT drug product is the radioisotope.

* A restricted supply chain for alpha-emitting isotopes, variability in the
methodology used by suppliers to produce these isotopes, and the short half-
life of these isotopes present unique opportunities to pursue FDA and
industry cross-functional collaboration to support meeting CMC requirements
while on an accelerated development pathway.

e Additional sources of Ac-225 would need to be identified and discussed with
the FDA.

RayzeBio
A Bristol Myers Squibb Company

Proprietary and Confidential 98



Supporting Accelerated Drug Development for Alpha-Emitting RPTs

e Unlike traditional drug products, there are few RPT commercial contract
manufacturing facility options available and technical transfer to an existing
commercial facility is a limited option.

* RPT facilities face additional challenges from start of construction to first in
human dose.

* For the safety of our patients, control of the drug manufacturing process is
critical because of logistical challenges due to short shelf-life and the need to
carefully manage the limited isotope supply.

* Construction of an RPT manufacturing facility for Phase 3 and commercial
product production of our products was needed and would need to be
discussed with FDA.

RayzeBio
A Bristol Myers Squibb Company

Proprietary and Confidential 99



CDRP Support of Accelerated RPT Drug Development

* RayzeBio applied in the first round of CDRP submissions with the goal to have
additional engagement and increased communication with the FDA to
address the CMC challenges associated with RPT product development.

* Here, we will present 2 topics from our CMC discussions held as part of the
CDRP and lessons learned for accelerated product development:

o Isotope supply chain constraints and differences in suppliers’ production
methods

o Commissioning of an RPT drug product manufacturing facility

RayzeBio
A Bristol Myers Squibb Company

Proprietary and Confidential 100



Isotope Supply Chain

* Under the CDRP, we discussed pathways to utilize Ac-225 isotopes from
production methods other than Th-229 generators for clinical drug
production.

* Qutcome from the CDRP Engagement:

o Due to limited data on impurities resulting from other methods of production,
additional drug product controls, nonclinical and clinical studies may be needed before
use of Ac-225 isotopes from production methods other than Th-229 generators is
accepted.

* Lessons Learned: Have cross-functional conversations earlier in
development through programs like CDRP to support an accelerated
development program.

o CDRP provided a forum to introduce this topic, for which FDA facilitated additional
discussion with their cross-functional teams.

RayzeBio
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Commiissioning of a Drug Product Manufacturing Facility

* Under the CDRP, we were able to discuss our manufacturing plans to support
ongoing clinical trials and additional future topics such as GMP readiness and
commercial process improvements.

e Qutcome from CDRP engagement:
o FDA suggested a pathway to open communications with the local District Office
o FDA encouraged progress updates in future CDRP discussions

* Lessons Learned: Have cross-functional conversations earlier in
development through programs like CDRP to support an accelerated
development program.

o Future CDRP engagements will discuss activities to support commercial GMP
manufacturing and commercial process improvements.
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Session 3: CDER-Regulated Industry
Experience with CDRP

Moderator:

e Thomas Roades, Duke-Margolis Institute for Health Policy

Panelists:

* Claire McCarthy, Bicycle Therapeutics plc

e Alyssa Carter, RayzeBio, Inc.

* Jennifer Swisher, U.S. Food and Drug Administration

 Thomas Oliver, U.S. Food and Drug Administration

MARGOLIS INSTITUTE for

Health Policy

Duke




Session 4: Summary and Next Steps
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Session 4: Summary and Next Steps

Moderator:

* Brian Canter, Duke-Margolis Institute for Health Policy

Panelists:

* Claire McCarthy, Bicycle Therapeutics plc.

* Isabella Palazzolo, Intellia Therapeutics, Inc.

 Celeste Frankenfeld Lamm, International Society for Pharmaceutical Engineering
 Cecilia Tami, Genentech, Inc.

 Steven Oh, U.S. Food and Drug Administration
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Closing Remarks

Mahesh Ramanadham, U.S. Food and Drug Administration
4:45 pm ET
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Thank You!

Contact Us Follow Us

healthpolicy.duke.edu o DukeMargolis

Subscribe to our monthly newsletter @ @dukemargolis
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@ @DukeMargolis

1201 Pennsylvania Avenue, NW,
Suite 500 « Washington, DC 20004
You Duke Margolis

DC office: 202-621-2800 Duke-Margolis Institute
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