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The Big Picture (<«

A critical issue

* Ensure that new and biosimilar therapies get to the patients who need them

Increased BLAS

 Increased Complete Response Letters (CRs)

An opportunity

« Improve submissions for biologic and biosimilar products--assessment,
facility readiness, and inspection



Facts Related to BLAs | S/é
gy

= FDA standards have not changed
= CDER maintains the same standards for BLAs and inspections

= CDER is approving more BLAs than ever before
= 2023 had the highest number of BLA approvals ever
= BLA submissions are rising overall

= CRs are also rising

= CRs across all disciplines (CMC, clinical & others)
= BLAs were CR’ed nearly half the time in 2023
= Resubmissions can account for multiple CRs

Total Actions Total CRs



Drivers of BLA CRs { S/@
gy

= Facility issues are a growing portion of CR issues

across all BLA submissions 1%

* [ssues at a single facility can impact multiple submissions

= Nearly half of CRs with facility deficiencies are for BLA with w
manufacturing proposed at CDMOs/CMOs

= Facility and CMC deficiencies are now a more common CR
issue than biosimilarity for 351(k)s!

= |t is critical to manage facility issues (CGMP) and
CMC development
= Manufacturing controls (including microbiology)
= Facility quality oversight




Communications éﬁ/é

= Bidirectional communication

= Take advantage of the FDA meetings available to
sponsors, especially in the pre-application stages

= Multidirectional communication

= Make sure there is strong communication between
sponsors and CDMOs/CMOs

= |n all directions
= Make sure communications are transparent and clear



Facility Readiness { S/é

= Some inspections of new or high-risk facilities could
not happen during the COVID PHE

= |nspections are rising
= Some facilities are being inspected for the first time
= First-time inspections tend to have more findings

= Be ready O

= We continue to see facility & microbiology issues and QMS
challenges during inspections

= How to resolve avoid facility deficiencies?
= Let’s prevent these issues in the first place




- 7 2 -
Improving BLAs 15/(. i

= Opportunity to share ideas on improving BLAs
— As regulators, sponsors, and manufacturers @

= Concrete actions for FDA and industry to
improve together

— Communication, technical considerations, and
strategies for issue resolution
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Background/Objectives

Describe how biological products are regulated

Discuss identifiable trends in Complete Response
Letters/Actions

Discuss identifiable trends in facility deficiencies, with
examples

Discuss identifiable trends for product quality in CDER
biological products

20



Biologics Regulation

 CDER regulates certain Biologics:
— Monoclonal antibodies for in vivo use

— Proteins and large peptides (>40 amino acids) intended for therapeutic use (e.g.,
cytokines, enzymes)

 Conditions for Biologics License issuance:

— Examination of the product, inspection of the facilities, and determination that product and
facilities comply with the standards established in the BLA (21 CFR 601.20)

— Per section 351(a) of the PHS act, a BLA can only be approved if the facility in which the
product is manufactured, processed, packed, or held meets standards designed to assure that
the biological product continues to be safe, pure, and potent

— Any BLA that utilizes a manufacturing facility that does not comply with CGMP does not meet
the statutory and regulatory approval requirements (see 21 CFR 601.20)

— Lot release is not a viable mechanism to address CGMP failures that prevent BLA licensure, as
acceptable lot release approaches are to be utilized for licensed products (21 CFR 610.2)

— Applies equally to 351(a) and 351(k) (Biosimilar) regulatory pathways

Adapted from SBIA “A Rough Guide to Biologics Manufacturing” (2023) '



Biologics Regulation

 Complete Response Actions for Biologics License Applications:

— |If the FDA determines that it will not approve the BLA, the agency will send the
biologics license applicant a complete response letter (CRL) describing all of the
deficiencies that the agency has identified (21 CFR 601.3(a))

— Deficiencies in manufacturing facilities identified on Pre-License Inspections
(PLIs) are communicated in a “Post-Application Action Letter” (PAAL) to the
subject facility, following submission of the CRL to the BLA applicant

22



Evaluation of Complete Responses

We surveyed over 100 Complete Responses (CRs) for CDER BLAs in an
approximately ten-year window (2014-2024)

— Inclusive of all CRs causes (CMC, clinical & others)
— Inclusive of all regulatory pathways and BLA designations
— Not including BLA supplements

Multiple CRs to a single BLA were included in some instances
Most CR letters included more than one deficiency

CR letters have headers corresponding to the review discipline
associated with the deficiency

23



Action and Topic Trends

Relative BLA Actions

==@=="Total Actions

 Total Actions on BLAs have been
increasing recently, with a
concurrent increase in CRs for all
reasons

2014 2016 2018 2020 2022 * Frequency analysis identified
consistent trends in CR rates, with
Topic Frequency in BLA CR Actions the greatest increase in facilities
deficiencies

Total CRs

—8— Product Quality
Microbiology

. * |ncrease in facilities trend

— Impact of regulatory pathway
— Impact of multi-product

considerations

2014 2016 2018 2020 2022

24



CRs by Regulatory Pathway

Proportion of CRs
by Regulatory Pathway

* Proportions of BLAs that result in
CR have been increasing recently

* Increase in rates of CR for 351(k)
(Biosimilar) BLAs has outpaced
the increase in CR rates for
351(a) BLAs

* This trend appears to be
independent from frequency of

18 20192020 22 2022 2023 deficiencies in biosimilarity
m351(a) CR m351(k) CR

25



Proportion of CRs

First-cycle and Repeat CRs

2

BLA Review Cycle

m 351(a)

m 351(k)

Approx 80% of CRs are from the
first review cycle

The majority of multiple-cycle CRs
are for Biosimilar applications

100% of CRs for cycles 2-4 had
facility deficiencies
— Most were initially CR with multiple

deficiencies and not due to only
facility deficiencies

BLAs with 3-4 CRs had

disproportionately high numbers of

CR items in the 15t cycle

26



CRs by Manufacturer Type

 More foreign manufacturing sites
are associated with CRs, but
proportionate with the number
351(k) Applicant of PLIs

S * Approx half of all facility
deficiencies are for Contract
Manufacturing Organizations
(CMOs)

* Approx 75% of Applicant-Site CRs
are for Biosimilars

27



Facilities Tied to Multiple Submissions

Submissions Impacted by First Inspection Submissions Impacted by Follow Up Inspection
Initial BLA submission Product A \ - / Resubmission for Product A
Initial BLA submission Product B ) /'/\ ’ Resubmission for Product B

a8
| l \
New BLA submission for Product C
from same facility

 The number of PLIs covering multiple products has also been increasing
with the growth in total BLA submissions

*Example provided for illustrative purposes 2°



Facilities Tied to Multiple Submissions

CRs Associated with a Given Site

50182024 * The five most-cited facilities
(=5 CRs associated each)

\\\\"/ -

Facilities associated with >3

CRs are primarily biosimilar
manufacturers or CMOs
M 351(a) & 351(k)

M 351(k) only
M 351(a) only

29



CR Letter: Template Deficiency Language

“Following pre-license inspection of the XYZ manufacturing
facility listed in this application, FDA conveyed deficiencies to the
representative of the facility. Satisfactory resolution of the
observations is required before this BLA may be approved.”

30



Facility CR Deficiencies

e Surveyed data from Post-Application Action Letters (PAALs) issued
2018-2024

 No trends were identified in the reasons for deficiencies over time, by

region, by manufacturer type (CMOs), or by regulatory pathway of
associated BLAs

* Facility deficiencies generally result from a failure to demonstrate that

proposed corrective and preventive actions (CAPAs) would be sufficient
to address risks identified on-site.

31



Facility CR Deficiencies - Causes

* For any given PLI observation, outstanding deficiencies in CAPAs are
most often due to one or more of the following reasons:
— Failure to conduct a comprehensive root cause analysis
— Failure to assess product impact
— Insufficient CAPA details
— Recurrent observations or expansive issues that require CAPA verification

32



Facility CR Deficiencies - Causes

 Comprehensive root cause analyses support CAPA efficacy

— Should include assessment of all relevant manufacturing and laboratory systems to
determine where existing practices might be deficient

— The investigation should be extended to other processes, equipment, batches, etc.
that could be potentially informative

* |mpact assessments ensure the appropriate scope of CAPA and monitoring
strategies

— A summary of data evaluated to assess the potential impact to product quality should
be provided and include all relevant testing and monitoring performed, including in-
process and release testing, environmental monitoring, complaints, data from media
fills, examination of reserve samples, etc.

— Batches/dates of manufacture covered by the assessment and product disposition
status should be specified and justified

33



Facility CR Deficiencies - Causes

* Proposed CAPA should be sufficiently detailed to demonstrate that they
would likely resolve pertinent PLI observation(s)

— Should be based on the outcome of an investigation and supported by risk
assessments, as applicable, with sufficient details to understand how CAPAs
will address potential root cause(s)

— Should describe all key steps necessary for their implementation and
verification

* e.g., changes to aseptic process might require additional media fill runs and airflow
visualization studies; data integrity CAPAs might need implementation of additional
access controls, log reviews, etc.

34



Facility CR Deficiencies - Causes

 Recurrent observations may require CAPA verification to ensure PLI
observations are resolved when prior CAPA(s) have not sufficiently
addressed root cause(es)

— Arepeat observation may be indicative of insufficient quality oversight or
knowledge to address noted concerns effectively and require verification of
CAPA implementation on future inspection

— Even if proposed CAPAs appear to address the deficiencies, the scope may be
so expansive as to require verification of CAPAs during the next inspection to
determine the compliance status of the facility

35



Common Facility CR Deficiencies

* Deficiency of a given facility rarely stems from a single issue
— Outstanding topics in PAALs: 1-18 (median 6)

* Frequency that common categories of outstanding deficiencies appear
in Post-Application Action Letters:

Environmental/Personnel Monitoring
Data Integrity

Aseptic Process Control/Validation
Equipment Cleaning/Cross-contamination
Visual Inspection

Laboratory SOPs/Investigations

Quality Agreements

Disinfectant Efficacy/Facility Sanitization
Equipment Maintenance

Personnel Training Program
36



Examples: Environmental Monitoring and Controls

Performing environmental monitoring immediately after sanitization
(does not reflect the true state of control during operations)

Mold and spore-forming bacteria recovered from batches of drug
products, from personnel performing filling operations, and viable air
and surface bioburden excursions after critical interventions in Grade A
areas; demonstrating recurrent lack of adequate control

CAPAs failed to assess root causes for recurrent contamination or
evaluate the facility sanitization program (e.g. selection of cleaning
agents, application methods, frequencies)

37



Examples: Data Integrity

Failure to demonstrate that all GMP systems were evaluated to prevent
unauthorized access or data manipulations following identification that
computerized systems had insufficient access controls

SOPs established as part of data integrity CAPA contain insufficient
information regarding audit trail review and the responsibilities of QC and

QA to ensure data integrity

A holistic CAPA was initiated to evaluate and enhance software security to
address vulnerabilities identified in processes and systems that allowed data
to be deleted, reprocessed, or generated without conducting the test or
following approved procedures. Assessments were ongoing and a follow-up
inspection was deemed necessary to evaluate the adequacy and
completeness of the new data integrity management program

38



Examples: Aseptic Process Risks

* |mprovements to training programs for SOP adherence and aseptic
techniques are inadequate, as the root causes were not addressed

— e.g., isolator door sanitization and vent filter integrity testing were not performed
because they were not identified as risks and not proceduralized
 No assurance that aseptic process simulations or smoke studies performed in
RABS are representative of the conditions during routine aseptic setup or
filling operations due to discrepancies observed

 Extensive CAPAs remain to be completed, including equipment re-design,
operator and equipment requalification, procurement of new consumables,
repositioning of critical equipment, additional air flow pattern testing, and
performing additional aseptic process simulations

— CAPAs and efficacy assessments extended beyond the User Fee Date of the BLA and
required re-inspection for verification of the changes and of their effectiveness

39



Examples: Cross-contamination Control and Cleaning Validation

* No comprehensive risk assessment to prevent contamination by other
potent products manufactured in the facility

* No scientific justification for cleaning procedures, establishing
maximum allowable carryover limits or demonstrating effectiveness of

decontamination methods

* Insufficient justification for excluding direct surface sampling during
cleaning validation and routine cleaning verification of shared product-
contact process equipment; failing to consider risks associated with
equipment dirty hold periods and variability of manual cleaning
processes

40



Examples: Visual Inspection

* Proposed criticality reclassification of cosmetic defects was not based
on potential risk to the patient, did not include all defect categories

* No assessment of product impact for the batches affected by extrinsic
particles identified, including the potential impact to sterility of the DP

 Measures to improve the visual inspection procedure were not based
on the outcome of the root cause investigation and impact assessment
did not extend to other potentially impacted batches

41



Action and Topic Trends in Product Quality

e Complete response actions are
frequently multi-faceted

Topic Frequency in BLA CR Actions

 The deficiencies in the traditional
—0—Product Quality . .
Microbiology chemistry, manufacturing, and controls

Facilities

(CMC) disciplines documented in
//\//\\/\" product quality, microbiology and

facilities topics can overlap

2014 2016 2018 2020 2022

e Deficiencies in other assessment
disciplines may also contribute

42



Topic Trends by CR Letter Headers

2016 2018

Product Quality (PQ)
Facilities/Facility Inspections
PQ + Microbiology

PQ + Facilities

All Three

Non - CMC

I

2020 2022 2024

Complete response letters have headers for discipline
specific sections

Complete response actions are frequently multi-faceted
(may include multiple disciplines)

PQ Header may contain Microbiology or Facilities
sections as well

Non - CMC represents a letter with no CMC deficiencies
43



., o . . . FDA
Complexities in Biologics Manufacture .

Molecules may have indication-specific (e.g., effector function)
critical quality attributes (CQAs) that need to be controlled in the
manufacturing process

Biological products may contain product-related substances
(retaining biological activity) as well as product-related
Impurities

CQAs may not always be fully resolved by a given method or a
single method

Absorbance at 280 nm

32
Minutes

Adapted from SBIA “A Rough Guide to Biologics Manufacturing” (2023) a4



A “Typical” Recombinant Protein Manufacturing Process

Desired Gene

—

—

Expression Vector Genetic Q5AR2
'] 4 Development Q5B
- Qsp
] - Q5E _

= X Working Cell Bank } Cell Banking
M4Q

< -
Production Culture ﬁ Q5AR2 - Q9
Drug Q5C Q10
TN - KT - a2
<

J

— Substance
Production Q6B

Drug Substance Qll

v Q5E —
Formulation/Filtration 4" Drug Product Drug Pr(_)dUCt Q6B
Production QSR2

Adapted from SBIA “A Rough Guide to Biologics Manufacturing” (2023) 45
ICH and FDA guidances supporting development of Biotechnology Products
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Keyword Analysis

imits” —  Raw count of product quality related
ety — terms in the surveyed CR letters

"quality"

"stability protocol”

* Focus on CR letters with product quality
sections and terms

"release and stability"
"specification"
"in-process"
"manufacturing"

"potency”

 Keywords were analyzed and sorted into
product quality associated topics with
secondary and tertiary subtopics to
define context

"reference"

"control strategy"
"acceptance criteria"
"ps"

"assay"
"release"
"pp"
"protocol”

"qualification"

"validation"

"process"
"control"

"stability"

"data"

46



Keyword/Topic Analysis

Key Takeaways:
Example trend analysis of keywords/topics over time « Analysis of trends in keywords and
Freq. Topic Freq. Topic Freq.A Topic Freq. Topic tOpiCS relative to submission

A (%) A (%) (%) A (%)

numbers did not reveal strong trends
for any particular term

Materials 2.63 |Reference 0.42 |Statistical Analysis 0.21 Hold & Storage -0.50 |Release & Stability -1.64

Control Strategy 1.49 |Cell Banks 0.40 |Quality Attributes 0.11 Qualification -0.75 | Shipping Validation  -2.05 . . .
While not trending over the period

Manufacture 1.23 |Inspection 0.38 | Analytical -0.20 |[Sterility -0.75 |Acceptance Criteria  -3.60 analyzed manufactu ring and
’
Process Validation 1.14 |Container 0.28 |Analytical Method -0.22 Process -0.88 |Data Request -3.72 mlcrObIOIOglcal Contr0| come Up
Parameters frequently as CR concerns

Manufacturing 0.62 |Reporting 0.25 |Bioburden/Endotoxin -0.24 | Method -1.09 | Stability -5.51

Methods Validation * Additionally, specifications, stability,
and reference standard control can
be CR issues

* Control of key inputs such as cell
banks and raw materials is also
important

47



most CR letters with product quality content have multiple deficiencies

Key Conclusions from CR Evaluation

Facility deficiencies are the most common reason for CR, however

Facility deficiencies span a variety of topics, with insufficient quality
oversight a recurring theme

Biosimilarity deficiencies (comparative analytical assessment) were not
identified as a significant contributor to CR rates for 351(k) BLAs

CMC issues span a variety of topics with manufacturing controls
(including microbiology) the largest category

CR issues vary from application to application and often include
specifications, methods, stability, and cell banking

48



Key Takeaways

* Biological Products have unique scientific and
regulatory considerations

* |[nspection and CGMP compliance of facilities
play a critical role in BLA approvability

* Essential to ensure CMC development supports
product quality control at time of BLA
submission
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A Nobel Mission
Shared by Both

FDA and Industry

* Protecting the public health by ensuring the
safety, efficacy, and security of human drug
products

* Advancing the public health by speeding
innovations that:

* Provide new medical products for unmet
or undertreated medical conditions

 Make medical products more effective,
safer, and more affordable

* Doing all this while keeping the patient at the
center of all we do

55



Industry is very appreciative of FDA’s decision
to have this meeting to gather feedback and
suggestions on the CDER BLA process

The role of FDA in ensuring public health is
critical to the long-term success and
reputation of the pharma industry

We thank FDA for your dedication to this
mission

While the vast majority of companies operate
with very high ethical standards, as industry,
we realize that there are companies where
this is not the case




Complete Response
Letters (CRLs)

Glenn E. Wright, President and CEO, Parenteral Drug Association



CRLs continue to be a challenge for industry

e Number of CRLs continues to be elevated

* New product introduction is being impacted

* Financial and perception impact on companies receiving or
involved with a CRL

This is not to say that CRLs, when needed, are not appropriate.

Their use in the process is an important part of ensuring public
health.
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What are we hearing?

* Timing of PAI
The timing of the pre-approval inspections in some cases is
occurring very late in the review cycle, insufficient time to
resolve any issues or concerns prior to action date

Decision to
Late-Cycle Approve or
Meeting CRL

0 o

\ Wrap-up Activities / Take

Official Action

 Concern on FDA Resources, Workloads and Turnover
Are there adequate resources with the right expertise/training
/experience focused on application review and timely execution/
completion of the PAI?

 Late in Review Cycle New Request for Documents / Additional Questions
Arriving after Late Cycle Meeting and to close to the action date —
insufficient time to resolve any issues or concerns prior to action date

* Industry Awareness of CRL Issues
FDA is the only group that can see across all CRLs and provide trends of concern for industries

e The CDMO CRL Dilemma



The CDMO CRL Dilemma

MAH (Sponsor) MAH (Sponsor)

- 5]
————— HEHHE Hﬂi E HHE
F DA """""" MAH (Sponsor) CMO?CDMO MAH (Sponsor)
- =
1l Eiea
MAH (Sponsor) MAH (Sponsor)

 MAH (Sponsor) receives a CRL related to a BLA for activities at a CMO/CDMO.

* Other MAHs (Sponsors) that have pending BLAs and also use the CMO/CDMO but
are not aware there is a concern (based on inspection timing 483 not available)

e CMO/CDMO is not sharing based on contractual obligations

e How can the other MAHSs (sponsors) know if the issues impact their BLA and if they
will receive a CRL based on it?



Final Thoughts Regarding CRLs

it BLA

* The BLA review process design is logical and appropriate

* CRLs will always be part of the process but should not be a surprise to the
sponsor with issues being identified early for resolution if possible

* Any major concerns or issues with the BLA and PAI that may impact its
approval need to be communicated no later then the Late-Cycle Meeting

» To be effective there must be sufficient FDA resources with the right
expertise/training/ experience for both the BLA review and PAI



e Manufacturing Topics for CRLs
e Control Strategies
e Reference Standard Programs
e Comparability
e Analytical Landscape

63



e Control strategy — planned set of controls
derived from current process and product
understanding that assures process
performance and product quality .

e 3 Stages of Control — 1. Process Design, 2.
Process Performance Qualification (PPQ); 3.
Continuous Process Verification (CPV)

CO ntrOI * Define appropriate parameters —
Strategy  Critical quality attributes

e Critical process parameters
* In-process controls

» Specifications/acceptance criteria for
methods

e CDMOs vs in-house — alignment on
defining parameters

64



Reference
Standard

Program

A reference standard, or reference material, is a
substance prepared for use as the standard in an assay,
identification, or purity test

Identification — Choosing the appropriate reference
standard material; is DS sufficient?

Late stage biologics — Need a two tiered reference
standard program; Primary and Working reference
standard

Reference standard program/ protocol — Qualification/
requalification of reference standard

 What is the level of qualification followed?

« Whatis the frequency of re-qualification and
common elements of re-qualification?

e How is drift of reference standard monitored?

65



Comparability

Comparability is performed to ensure the quality, safety
and efficacy of drug product produced by a changed
manufacturing process

e Achieved through collection and evaluation of the
relevant data to determine whether there might be
any adverse impact on the drug product due to the
manufacturing process changes

Prospective assessments — Protocol driven
Timing — often done just prior to or in parallel with PPQ;

Process control vs Product control — unique platforms
may require process and analytical controls

Communication — Type D meeting
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Analytical

Landscape

Responding to the Evolving Landscape -

* Evolution from ICH Q2(R1) to ICH Q2(R2) and Implementation of ICH
Q14 in Biopharmaceutical Method Validation

* Addresses the increasing complexity of biologic development and
the need for more flexible, science-based approaches to method

validation
» Specifically relevant to potency assays
Method Validation changes —
e Streamlined requirements for linearity and range

 Comprehensive validation requirements for accuracy and
precision

* Compulsory robustness testing

Lifecycle management -

e continuous validation and assessment throughout the method’s
operational use

Risk management and QbD
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Moderated Panel Discussion and Audience
Reaction

Moderator: Thomas Roades, Duke-Margolis Institute for Health Policy
Panelists:

e Joseph Kutza, Eli Lilly and Company

* Tracy Moore, TM Pharma Group Limited

* Kristen Nickens, U.S. Food and Drug Administration
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Improving Multilateral Communication for
Effective Biologic Licensing Applications

Moderator: Gerrit Hamre, Duke-Margolis Institute for Health Policy
Panelists:

* David Doleski, Sanofi

* Roger Nosal, International Society for Pharmaceutical Engineering

* Don Henry, U.S. Food and Drug Administration
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Strategies for Facility Readiness in Biologic
and Biosimilar Manufacturing

Moderator: Thomas Roades, Duke-Margolis Institute for Health Policy
Panelists:

 Mary Farbman, Merck

 Keith Lamb, Lachman Consultants

 Veda Walcott, Catalent

e Christopher Downey, U.S. Food and Drug Administration

MARGOLIS INSTITUTE for

Health Policy

Duke




Next Steps and Strategies for Improving
Biologics License Applications and Review

Moderator: Gerrit Hamre, Duke-Margolis Institute for Health Policy
Panelists:

* Lina Albujuri, Sanofi

* Joe Kutza, Eli Lilly and Company

* Joel Welch, U.S. Food and Drug Administration
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