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Outline

e Clinically relevant specifications: when is this important?
— The role of biopharmaceutics risk assessment

e How do we build clinical relevance into RTRT dissolution
models?

— Conventional approaches

— The relevance of mechanistic modeling and simulation

(e.g., physiologically based biopharmaceutics modeling
[PBBM])

 Take home message
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Quality by Design Purpose

One can have QbD
approaches without RTRT,
but it may be very difficult
to have RTRT without QbD
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Control Strategy (PAT, RTRT)
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Systematic Approach to Control Strategy
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Is a Control Strategy based on
systematic controls of the
CMAs/CPPs sufficient to ensure a
robust control strategy and
Patient Centric Drug Product
Development/clinically relevant
specifications?
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Real-time Release Testing

Multivariate
Model

RTRT Dissolution
Model

Enhanced
Control Strategy

Dissolution: f (CPP1, CPP2, CPP3,.... CMA1, CMA2, CPP1*CMAL1...)




Consequences of Lack of In Vitro In Vivo Link

Fit for
purpose
dissolution

method

(FPDM)

When there is lack of
understanding of the
relationship between
CMAs, CPPs, dissolution,
and clinical performance,
the likelihood of
developing a robust,
clinically relevant RTRT >
dissolution model and
thus, robust control
strategy is low
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What is a FPDM?
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Fit for Purpose QC Dissolution Method

A method for which Discriminative
its level of
discerning
ability/scrutiny has

Dissolution

Biopredictive Biorelevant

neen established
nased on
niopharmaceutics N
- Clinically
risk assessment Relevant
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Biopharmaceutics Risk Assessment
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Initial Biopharmaceutics Risk Assessment for IR
Solid Dosage Forms (Non-NTI) with RTRT Strategy

Is this a MR dru
product?

Yes No

[ Is the drug substance solubili-

yes ‘ no

[ Is the dissolution in . Is the method (no mild conditions) discrimin
conditions rapid towards identified critical bioavailability attri

yes no

* * ' no yes ‘

[ Are the proposed CBAs . [ Are the proposed CBAs .

outside clinical experi outside clinical experi
‘ no
low risk

Highis |
risk

High risk
yes } no }

Can an in vitro-in vivo lin
established via IVIVR/IVIV
space)?

no * yes
\ J
risk



Clinically Relevant RTRT — When is it Warranted
(Examples)?

IR drug product contains low
solubility API, dissolution method

has proposed ranges of
CBA:s likely to be clinical
experience

Clinically Relevant

RTRT Warranted
IR drug product contains low IR drug product contains low
solubility API, dissolution method solubility API, dissolution method
(surfactant) discriminative, (with no surfactant) is
proposed CBAs clinical discriminative in vitro, proposed
experience, CBAs ranges likely to be

clinical experience : .
P <) SimulationsPlus
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What Biopharmaceutics Information is Needed
for Building Clinical Relevance into RTRT?

PK/PD, Pop PK
E-R modeling Expanded Safe
2) Safe Space —
) A [ Space ]
Virtual BEH \
. Robust RTRT
Translational Model
@ modeling strategies R
&N (PBBM/PBPK X
> modeling) 0’
2\ In vivo drug
Development of a D performance
FPDM/biopredictive Method 1 (e.g., Systemic
exposure)
API
properties

Design of
Experiments

References: Adapted from J. Lee et. Al. Public Formulgt!on = == = Manufacturing
workshop summary report on FY2021 Generic composition ':::'.:'- -, - process . :
Drug Regulatory Initiatives. 2020 CPT. 110 (5) s i=]_=F= @ SimulationsPlus

1 Cognigen DILIsym Services Lixoft




Potential Path for Building Clinical

Relevance into RTRT via the Development
of FPDM that is biopredictive: The Use of
PBBM
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Development of a Fit-for-Purpose Biopredictive Dissolution
Method: Early Phases of Product Development
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Development of a Safe Space to Confirm the
Criticality of Quality Attributes

- Impact on PBPK }
Candidate Dissolution (using Model
developed biopredictive

dissolution method)

!

Risk assessment
to identify Manufacturing
Parameters, Material

J, Space
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Development of a Robust RTRT Dissolution
MOdEI Enhance Control
E Strategy }

|

\ Robust RTRT
Model
Multivariate Release
-

/ Modified Noyes-
df ) 5 Whitney equation
@ =7-n"(s-ry) used to calculate

batch dissolution
profiles




Case Study
Biopharmaceutics Risk Assessment
Implementation: Building Clinical Relevance
into RTRT Dissolution Model via
Conventional Approach
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Case Study: Safe Space Establishment Using
Conventional Approaches

Purpose: Build a safe space/clinical relevance to justify the
bridging between pilot DoE to Scaled up for RTRT implementation
* Immediate release tablet/low solubility API, approved by regulatory agency
based on batch manufacturing process
* A CMC Supplement was submitted which included RTRT dissolution model
— Inlab dissolution method contains surfactant

* DoE studies for RTRT purpose were conducted using pilot batches for
compression and granulation
— to quantify the relationship between process conditions and CQAs

* Discriminative dissolution method was used as endpoint in DoE studies

 The RTRT dissolution model was challenged with batches out of proposed
specifications
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Pilot RTRT to Scaled up Bridging:
Biopharmaceutics Risk Assessment Strategy

Is the change from pilot studies

to scaled up considered major?

No

Yes

Are there data available demonstrating that
QC diss method is biopredictive/CR e.g., via
conventional safe space?

Are there data available to build/validate a safe
space (e.g., IVIVR) via conventional or modeling
(validated with fit for purpose data) approaches?

No | Yes No | Yes
| }

Is similarity testing criteria ) in several
media (comparing Pilot vs Scaled up

Bridging and Design space
ranges are set based on

Additional Safe space

batches) met ? safe space limits (e.g., in vivo (conventional or
Yes 1 2 No extremes of release rates data (e.g., via PBBM
that are BE BA/BE) approach) is used
Scaled up is justified and RTRT model Clinical impact should be may be to justify scaled up
(with robust validation) could be evaluated via e.g., ER- needed and ranges of

applied to commercial batches safe space
L .

Bridging and design space ranges
should be set based safety and

design spaces

1) passing dissolution and similarly testing
criteria using pivotal phase 3 /commercial batch efficacy data available

as reference and 2) ranges tested for pivotal
clinical batches
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Building Clinical Relevance into RTRT Using
Conventional Approaches

Dissolution profiles of batches tested in pilot DoE and batches
representative of Ph3 and pivotal BA/BE study

— @ - Biobatch lower dissolution bound

——g— Pilot batch high strength

Pilot batch low strength

Dissolution (%)

Phase 3 batch

—@-— Pilot batch high strength

¢ Exposure-response
7 (safety)/dissolution safe space ...4p. Biobatch upper dissolution bound

—@— DoE batch with target conditions

Time (min)



Take Home Message

* Biopharmaceutics risk assessment is critical to determine the need for building
clinical relevance into RTRT

* The use of a clinically relevant/biopredictive dissolution method in DoE studies
for low solubility IR drug products and MR drug products is warranted for building

a robust RTRT dissolution model

* The use of PBBM/PBPK- dissolution safe space via DDD Plus/GastroPlus is a

feasible approach to streamline the development of clinically
relevant/biopredictive dissolution methods and thus, a robust control strategy

— When dissolution/BE safe space is not sufficient to justify a CMC change, exposure-
response data may be used to expand the dimensions of the dissolution/BE safe space,

and thus, gain regulatory flexibility
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