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Disclaimer

This presentation reflects the view of the presenter and 
should not be construed to represent FDA’s views or 
policies.



Important Limitations and 
Scientific Boundaries

1. This is a conceptual regulatory science proposal, not an official policy 
statement.

2. The framework guides judgement; it does not replace product-specific 
expert evaluation. Not all products fit neatly into discrete tiers.

3. It is recommended that model informed approaches (e.g., PBBM) be 
fit-for-purpose, with justified assumptions and robust sensitivity 
analyses.

4. It is designed to complement existing guidances (ICH M9/M13/M15, 
PBBM, ICH Q6/8/9/10, ICH Q12, etc.) but also be flexible for future 
advancements.



From Policy to Evidentiary Practice
How dissolution evidence supports regulatory decisions



• Product risk is driven by
– API properties

– GI physiology

– Formulation / release complexity

• Risk spans very low → very high

• Evidentiary need rises with risk

• Goal: dissolution should help distinguish clinically acceptable vs. 
clinically unacceptable performance

• Today’s focus: how a reviewer applies that framework

Day 1 Recap: 
Predictive Dissolution is Risk-Based



Applying risk assessment tools to guide proportionate regulatory evidence decisions

Biopharmaceutics Risk-to-Evidence 
Review Pathway



Reviewer Workflow for 
Applying the Framework

1 Define the regulatory context

The First Reviewer Question: What Decision Is This Test Supporting?

• Release specification?

• Initial approval / formulation justification?

• Additional-strength bridging?

• Postapproval change?

• Investigation / root cause?

• Potential waiver or reduction of in vivo work?

Same science, different evidentiary threshold



Assign preliminary product risk

Reviewer Workflow for 
Applying the Framework
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Determine Evidence Required

Reviewer Workflow for 
Applying the Framework

3

Evidence Burden = Biopharmaceutic Risk × Decision Consequence × Residual Uncertainty 

• Product risk sets the scientific starting point 
• Decision consequence sets tolerance for uncertainty 
• Residual uncertainty determines whether more evidence is 

needed 
• Escalate only as far as necessary: 

• standard in vitro 
• biorelevant / physiologic in vitro 
• deliberate variants 
• targeted PK / BE 
• IVIVR / IVIVC 
• PBPK / PBBM / virtual BE, where fit for purpose 



Assess the Dissolution Method

Reviewer Workflow for 
Applying the Framework

4

Does the Dissolution Method 
Appropriately Reflect In Vivo Behavior?

• Is the medium / apparatus / hydrodynamic condition scientifically
justified?

• Does the method capture the mechanism expected to drive in vivo
performance?

• Does it discriminate the right changes, not just any change?

• Were deliberate, interpretable variants studied?

• Is there a credible clinical or mechanistic bridge?

• Can the method support a clinically meaningful acceptance range?

• Avoid both:

– Overdiscriminating methods

– Underdiscriminating methods



Reviewer Expectations by Risk Tier

• Dissolution may remain a straightforward QC 
tool. 

• In selected scenarios, standard dissolution or 
even disintegration may be sufficient. 

• Keep a practical QC method, but add a more 
informative development method. 

• Use totality-of-evidence to understand when 
formulation/process changes are unlikely to alter PK 
performance.  

• Requires clinically anchored dissolution 
“safe space.” 

• Use IVIVC, IVIVR, relative BA/BE, PBBM, or 
other model-integrated evidence where 
scientifically justified. 



Totality of Evidence Supporting 
Clinically Relevant Dissolution
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Practical Considerations for 
Regulatory Submission Packages

Question of interest

Risk tier and rationale

Method purpose

Mechanistic rationale

Informative variants studied

Clinical or model anchor

Uncertainty assessment

Proposed acceptance range

Lifecycle use case / claim 
supported

Organize the package so the 
review logic is easy to follow

Make the argument 
transparent and reviewable



A Fit-for-Purpose Dissolution Strategy 
Across the Lifecycle

Consider a 3-bucket framework:

• QC / release control 
– Main question: “Is the batch consistently 

manufactured?” 

• Development / mechanistic 
understanding 
– Main question: “Which material, 

formulation, and process factors matter 
for in vivo performance?” 

• Regulatory bridging / surrogate use 
– Main question: “Can dissolution plus 

supporting evidence reduce or replace 
additional in vivo work?” 

The future is not necessarily 
QC versus clinically relevant 

dissolution; it is a fit-for-
purpose toolkit.

Regulatory submissions should tell the 
story of how dissolution was used to better 

understand the product and design 
clinically relevant control strategies, and 
how dissolution will be used to assure in 

vivo performance across product lifecycle.



Select the Dissolution Method Based on the 
Question and Intended Use

The goal is not to build the most complex dissolution method. The goal is to develop 
the right method for the right purpose and use PBBM to confirm clinical relevance.



In Silico In VivoIn Vitro
(Biopredictive Dissolution, 
Developmental Methods)

(PBPK Modeling, 
IVIVC, IVIVR)

(Clinical 
Pharmacokinetics, 

Patient Safety, 
Bioequivalence)

Dissolution is not merely an endpoint quality check. Choosing the right dissolution method as 
part of a Model-Informed Drug Development (MIDD) strategy, can make it a continuous 

feedback loop that bridges in vitro with clinical outcomes across the entire lifecycle of a drug. 

The Continuous Loop of Product Understanding



Take-Home Messages
• Dissolution should be fit-for-purpose and may not be one-size-fits-all. 

• Defining question during assessment: Does the method 
appropriately reflect in vivo behavior for the decision at hand?
– The evidence path should be driven by:

• Risk
• Decision Consequence
• Residual Uncertainty

• The end state is a globally convergent framework where stronger 
mechanistic understanding enables smarter specifications, fewer 
unnecessary in vivo studies, and more efficient lifecycle management. 



Next Steps: How Do We Get There?
A phased approach to advance biopharm risk assessment and drive convergence
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