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Disclaimer

This presentation reflects the views of the author 
and should not be construed to represent FDA’s 

views or policies.
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Overview
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Dissolution Test – From QC to Biodiscriminating 
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- A Structured Framework for Linking Dissolution to Clinical Performance

The Biopharmaceutics Risk Assessment Framework
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Defining Medium Risk Products
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Where Does Medium Risk Begin and End?

Low Risk 

BCS3 or 2a
 (weak Acid)

High at
 intestinal pH

Low
(rate-limiting)

Minimal
 GI impact

Minimal
 formulation role

Simple
 dissolution

Minimal
 clinical data

BCS class

Solubility

Permeability

GI 
pH Impact

Formulation 
Role

Dissolution 
Method

Clinical Data 
Needed

Medium Risk 

BCS 2b or lipophilic BCS 2
 

pH –dependent 
(Low at intestinal pH)

High/Moderate

Significant GI impact

Moderate
 formulation role

Biorelevant Dissolution 
(+PBBM or IVIVR)

1-2 studies 
(Food effect, BA etc.)

Decision 
Boundary: 

Dose GI 
Physiology 

meaningfully 
impact 

absorption? 

High Risk

BCS 4 with enabling tech or 
ER

Low 
(formulation –dependent)

High/Moderate

Variable GI impact

Dominant
 formulation role

IVIVC/IVIVR

Clinical studies with 3-4 
formulation variants

Decision 
Boundary: 
Does the 

formulation 
technology 
itself dictate 

bioavailability?
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The Mechanistic Drivers of Medium Risk
-  pH and Bile Salts

pH-Dependent Solubility

Weak Bases: Highly soluble in acidic gastric 
conditions, but solubility drops significantly as 
drug transits to intestinal pH.

High risk of precipitation in the intestine.

Solubility varies 100–1,000-fold across GI.

Bile Salt Solubilization

Lipophilic Drugs: Mixed micelles solubilize 
drugs in the lumen. Bile salts vary 3–10x 
between fasted and fed states.

Primary mechanism for intestinal dissolution.

Captured  by FaSSIF/FeSSIF.



9

Food Effects
 - A Clinical Signal of Medium-Risk Behavior
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Managing Medium Risk

Choose appropriate 
dissolution medium 

(biorelevant or buffer 
medium

Choose appropriate 
apparatus (USP apparatus 

preferred)

Dissolution 
method 

Is the dissolution method 
verified by PBBM or IVIVR to 

be biodiscriminating? 

YesNo

Use it as QC methodDevelop and Verify next-level 
biorelevant and biodiscriminating 

dissolution method

Two method Strategy
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Managing Medium Risk: Biorelevant Dissolution- Capturing 
GI Physiology In Vitro
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Managing Medium Risk: PBBM to Validate in 
Vitro-in Vivo Link
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Managing Medium Risk: Define the Safe Space 

From Validation to Specification

External Validation: Ensures the model predicts outcomes accurately beyond 

the training set.

Virtual BE Trials: Simulating profiles across manufacturing variability ranges.

Safe Space Definition: Identifying the dissolution range guaranteeing BE.

Clinically Relevant Specs: Set with a clear margin above the "failure edge".
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Managing Medium Risk: IVIVR to Validate in 
Vitro-in Vivo Link

❖ Clinical BE studies with formulation variants

❖ Demonstrates rank-order or quantitative relationship

❖ Consistent correlation between dissolution and BE 
outcomes

❖ Defines safe space
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Managing Medium Risk: the Two-Method Control Strategy
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Case Study 
Verazoline Fumarate (VZF) – a hypothetical antimicrobial drug 
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Verazoline Fumarate (VZF) – a hypothetical antimicrobial drug 
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Summary 

❖ Define medium risk products – demand understanding of GI 
physiology impact on in vivo dissolution;

❖ Dissolution method –verified by PBBM or IVIVR to be 
biodiscriminating

❖ Invest PBBM- mechanistic modeling transform biorelevant 
dissolution from a laboratory exercise into a powerful regulatory 
tool. 
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