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FDA
FDA’S Pharm. Product Quality Journey .

Process Analytical Technology/Emerging Technology
Program (PAT/ETP)

Quality by Design (QbD)
Integrated Quality Assessment (IQA)

Concept of Operations for Facility Evaluation and
Inspection For Human Drugs (ConOps)

FDA Quality Oversight New Initiative: Knowledge-aided
Assessment and Structured Application (KASA)



Regulatory Assessment FOA

™
ICH M4Q Not Part of .
e Read-Summarize Evaluate Approach
_.  Follow ICH M4Q(R1) Structure
(TRTmreme — US FDA Question-based Review
e Document assessment in MS Word;
Module 2 { Archive in PDF
N * Lengthy documents which are not
[ searchable and difficult for
knowledge management
Nodwes | nodwies | Nodues * Industry voice “consistency”

ICH The Common Technical Document for the Registration of
Pharmaceuticals for Human Use: Quality M4Q(R1) Quality overall
Summary of Module 2; Module 3: Quality, September 2002




Advancing Forward

We recognize the need to modernize
(20t — 215t century technology)

Move from narrative/unstructured data to
structured data* in order to best
capture/manage knowledge

Structured data is highly-organized and formatted so that it's easily searchable
in relational databases. Unstructured data has no predefined format or organization,
making it much more difficult to collect, process, and analyze.




KASA System FUA

KASA — Knowledge-aided Assessment and Structured Application
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Lawrence X. Yu, Andre Raw, Larisa Wu, Christina Capacci-Daniel, Ying Zhang, and Susan Rosencrance “FDA’s New Pharmaceutical
Quality Initiative: Knowledge-aided Assessment and Structured Applications” International Journal of Pharmaceutics (2019)
https://www.sciencedirect.com/science/article/pii/S2590156719300246
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Objectives

The KASA system is being desighed to:

Deliver a structured regulatory assessment and
submission

Institute rules and algorithms for risk management
and decision-making

Perform intelligent data analysis to establish
regulatory standards

Capture and manage knowledge during the
lifecycle of a drug product



KASA

Generics | New Drugs | Biologics

The KASA system allows FDA to intake structured
" application data and capture critical assessment

Fit

« information in a structured format.

Results for: ANDA 202345

|ﬂ] Drug Product Assessment h Manufacturing Integrated Assessment A Biopharmaceutics Assessment

Iteration Name Staus Action Iteration Name Staus Action Iteration Name Staus Action

Onginal Review Finalized Load Original Review Draft Load Original Review Draft Load



OPQ Integrated Quality Assessment (IQA) 24

*Integrated Quality Assessment = A team of experts performing a quality assessment of an
application (NDA, BLA, ANDA) based on risk and knowledge management

Drug Product Manufacturing
Assessment Assessment

Biopharmaceutics Drug Substance
Assessment Assessment




Drug Product

Initial inherent DP risk
based on DP
characteristics

Product risk control
focuses on the drug
substance characteristics,
and drug product design,
understanding, and
control

KASA Development

Biopharmaceutics

Biopharmaceutics risk
based on risk assessment
decision tree

Drug product risk control
and mitigation focus
from a
Biopharmaceutics
perspective

Manufacturing

Manufacturing risks from
facilities and specific unit
operations

Manufacturing risk
control and mitigation
includes controls for
specific unit operation
and facilities/site
capability and CGMP
history

FOA

Drug Substance

Algorithm to calculate
overall risk for predefined
DS risk categories and
impact on DS CQAs

DS risk control and
mitigation focuses on
proposed synthetic
pathway, DS
manufacturing process
and controls

KASA promotes consistency and objectivity of assessment




KASA for DS: Enhanced DS Risk Management

Risk Category Impacted CQAs

Starting material impurities

ID/
Characterization

o assay,
Stabilit
g impurities

Calculated Risk Assessment Comment
Level

Adequate.

Inadequate. Justification A

Updated Risk Deficiencies

Level

Medium Deficiency #1

Inadequate. Justification B

Medium Deficiency #2

AN

FOA

Consistent, objective, and
guantitative risk assessment

Assessor can override final risk ranking,
but must provide justification in the
review assessment box.

Assessment and
deficiencies are aligned
with the level of risk
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KASA Analytics: Drug Substance (1)

Approved acceptance criteria across

approved submissions for the drug substance

Compare

Within Acceptance Criteria: Outside Acceptance Criteria:
Low Risk More Scrutiny

KASA helps in identifying outliers in applications
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KASA for DS: Structured DS Synthetic Pathway

Format Function of Manufacturing Risk Control Assessment Supporting

Synthetic Step Comment Information Link

Substance name A

Synthetic . _
inputs & Substance name B Chemical Structures Library
outputs Substance name C

Full Reaction

Approach 1 Synthetic Process Design &
Development, equipment, Critical
Process Parameters, In-Process
Controls

Control Approach 2
Approach 3

Assessment of
Synthetic Steps

: Synthetic
Separation/ y Substance name C

Simplified e L inputs &  |Sybstance name D
Purification
outputs Substance name E

Chemical Structures Library

+ control of starting materials, control of intermediates, control of reagents
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FOA

KASA Analytics: Drug Substance (2)

Data for each DS synthetic route / Starting material \

captured in the KASA for DS platform is: ; it el o
- searchable Peacion) genotoxic impurity
- visualizable Intermediate 1 |
- comparable 2.

Reaction

Intermediate 2 |
3

KASA improves overall efficiency and . Sy
o Intermediate 3
excels regulatory decision by !
improving the DS knowledge {Separation/Puﬁﬁcation: CrystallizationJ

management
8 \ Drug substance /
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KASA Analytics: Drug Product Impurity

Compare impurity with the FDA approved limits

0.60%

0.50%

0.40%

0.30%

0.20%

0.10%

0.00%

FDA Approved Safety Limit

Impurity 1 Impurity 2 Impurity 3

.

A chart of the FDA
approved safety
limits can be
generated for
comparison
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KASA Analytics: Manufacturing

=M I
il Knowledge-Aided Assessment Summary

— N Pre-A | .
O OVERVIEW Applicatio im(;)(gﬁte Unit_ Al\glstlei{er:lsekn F():rgr?terzf Facility Status Irr?spggtric())na AsseRsl.zlr(nent
S orviow ) n d Operation ¢ Approach (GMP, etc.) Ne(g(’jb\é)d? Post PAI
A cu Direct_ LOW
D FACILITIES ASSESSMENT it
...... SV y——
Direct R?C'
3 MANUFACTURING RISK B CuU compression Approach B S_urvellla_mce
............................................................................................. Inspectlon
ASSESSMENT
O UNIT OPERATIONS ¢ | U | compression
O MICROBIAL ASSESSMENT * Intelligent algorithm capabilities for efficient risk assessments
* |Informed decisions with access to other relevant information
O OTHER CONSIDERATIONS * Conduit to investigators enhancing risk management of

facilities
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Benefits of KASA

FDA

Modernizes regulatory review

Enhances efficiency, consistency and
objectivity of regulatory assessment

Enables knowledge management of
information in DMIFs, ANDAs, NDAs,
BLAs

Excels regulatory action and decision-
making

Industry and Patients

Clearer communication of regulatory
expectations; enhanced transparency
and consistency

Increased 1st cycle approvals (esp.
generics)

More affordable and accessible
medicines

KR




FDA KA(SA) Roadmap

[— Prototypes —| |- KasA 1.0and 2.0

2019 - 2020

2015-2019

Launch 1.0 & 2.0

Quality Risk Management
dashboard,

OLDP, OPMA, ONDP
prototypes

2015
2016

2017

2018
2019

KASA Prototypes
Quality Risk Management dashboard

Small team develops homegrown KASA prototype for
solid oral dosage forms drug product assessment

Multiple reiterations of the KASA for solid oral
dosage forms drug product assessment are
developed and tested

Biopharm KASA prototype is developed and tested

Manufacturing KASA prototype is developed and
tested

Feb. 2021

Release 3.0
OLDP, OPMA and
ONDP Biopharm

N\

~

KASA 3.0 and Beyond

FY 2024+
FY 2022

FY 2023

Release 4.0

INDs, BLAs,
Drug Sub sta.nce, Post-approval changes
ATL Executive Release 5.0
S NDA:s (including ECs),

ANDA liquid dosage forms

KASA Release 1.0 & 2.0 KASA Release 4.0 and Future Releases

2019  KASA 1.0 for assessment of generic solid oral drug FY 2022  Develop Drug Substance Modules, ATL
products is released Executive summary

2020  KASA 2.0 for assessment of generic solid oral drug FY 2023  Develop KASA for New Drug Products including
products is released modules for ECs, and KASA for ANDAs liquid

dosage forms

KASA Release 3.0 FY 2024  Develop IND Modules, Post Approval changes

FY 2021  Drug product, Biopharm, and Manufacturing KASA
for generic solid oral drug products are rolled out FY 2025  Continue to develop BLA Modules

modules, and start work on BLA modules
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