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Predict changes of bioavailability – surrogate of the therapeutic efficacy

• Pre-clinical phase (discriminatory power required)

• Sensitive to dosage form / drug substance solubility – differences

• Development phase (discriminatory power required)

• Sensitive to formulations – differences

• Sensitive to variations in the manufacturing process with critical influence 

on the dosage form in vivo performance

• Market supply phase (discriminatory power required)

• Quality control - similarity

 To prove similarity to lot used for BA in dossier (link to therapy)

 Intra-lot homogeneity 

 Lot-to-lot conformity

Plus: indicate the robustness of dosage form – drug product related safety

Biorelevant Dissolution 

Testing of Oral Drug Products  
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 Apply a Compendial Product Monograph (e.g. USP)

 Apply a Method Taken from Regulatory Databases (e.g. FDA Database) 

 Apply a Method Taken from Literature (e.g. Dissolution Technologies)

 QbD Risk Based Aproach

 Apply Science (e.g. compendial science; USP Chapters <1088, 1092>  

 Alternative Strategies

Selected Strategies for 

Dissolution Method 

Development
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 Apply a Compendial

Product Monograph (e.g. USP)

www.USP.org

Selected Strategies for 

Dissolution Method 

Development

http://www.accessdata.fda.gov/scripts/cder/dissolution
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 Apply a Method Taken from Regulatory Databases (e.g. FDA Database) 

www.accessdata.fda.gov/scripts/cder/dissolution

Selected Strategies for 

Dissolution Method 

Development

http://www.accessdata.fda.gov/scripts/cder/dissolution
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 Apply a Method Taken from Literature (e.g. Dissolution Technologies)

www.dissolutiontech.com

Selected Strategies for 

Dissolution Method 

Development

http://www.accessdata.fda.gov/scripts/cder/dissolution
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 QbD Risk Based Aproach (e.g. 

Selected Strategies for 

Dissolution Method 

Development
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 Purpose of <1088> 

"Provides an overview for the methodology for characterizing the 

physicochemical properties of a drug substance as well as its associated 

drug product and discusses the relationship...of these properties to the 

pharmacokinetic and pharmacodynamic properties of the drug product. 

Results are linked with information from in vivo evaluations through an in 

vitro-in vivo correlation (IVIVC).“

USP Chapter <1088>
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<1088> Subdivided in 5 

Sections

<1088>

Purpose

Scope

In Vitro
Evaluation

In Vivo 
Evaluation of 

Dosage Forms

Characterization
of Drug 

Substance

Characterization
of Dosage Form

IVIVC
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Section 1: In Vitro Evaluation

In Vitro
Evaluation

Physicochemical
Properties

Drug Substance

Physicochemical
Properties Drug 

Product

Dissolution
Testing

IR ER
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 Dissolution Testing

• For all non-solution oral dosage forms required 

• Equipment according to Chapter <711> 

• Equipment performance proven according to USP

• In vitro conditions should mimic in vivo dissolution

• No reliable default condition available, therefore; range of conditions to be 

applied (see <1092>)

 pH

 Surfactant 

 Agitation 

• Knowledge required for 

 Drug substance

 Formulation 

 GI physiology 

 Pharmacokinetics

In Vitro Evaluation

Dissolution Testing 

If product contains more than one active 

ingredient, dissolution required for each 

active

For multisource products multiple 

dissolution tests are allowed –

labeling required to indicate appropriate 

dissolution test for the specific product  

© PHAST 2015
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 Dissolution Testing IR

• In vitro Testing < 60 min

• Single time-point specification mostly adequate

• Disintegration < 30 min

 Dissolution Testing ER

• Multiple sampling time points

• Apparatus choice based on dosage form

• USP Apparatus <1> and <2> useful at higher rpm (100 rpm for paddle)

• USP Apparatus <3> for beads

• USP Apparatus <4> for poorly soluble API 

• Spec's for > 3 timepoints

In Vitro Evaluation cont’d 

For IVIVC purpose 

profiles mandatory
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USP General Chapter <1092>

Purpose and Scope 

 Purpose

General information chapter The Dissolution Procedure: Development and 

Validation 1092 provides approach for: 

• Developing and validating dissolution methods 

• And the accompanying analytical procedures

Including the use of automation and its validation

Addressing the treatment of the data

for immediate- and modified-release oral solid dosage forms

 Scope 

• Chapter 1092 for solid oral dosage forms. 

• Many of the concepts presented, however, may be applicable to other dosage forms 

and routes of administration. 

• The organization of 1092 follows the sequence of actions of dissolution testing. 



Outline of Chapter <1092>

The Dissolution Procedure

18

General Chapter <1092>

1. Introduction 5. Automation

2. Preliminary method development 6. Validation

3. Method development 7. Acceptance criteria

4. Analytical finish 8. References
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2. Preliminary Method 

Development

 Performing filter compatibility

• Selection of the proper filter material and pore size

• Filter material compatible with the dissolution media

• Drug substance should not adsorb on the filter

• Leachables from the filter should not interfere with the analytical 

determination

• Filters used for the automated systems 

 Determining the solubility and stability of drug substance in 

various media at 37°C

• Investigate the influence on the drug solubility  

• Type of buffer used for dissolution medium

• pH value

• Surface active agents

• Investigation of the stability of the drug in selected dissolution medium
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Preliminary Method 

Development cont’d

 Choosing the appropriate dissolution medium and volume

• The goal is to achieve sink conditions

• The appropriate dissolution medium is defined by the drug 

solubility

• The use of surfactants and the concentration level needs to be 

justified

 Choosing dissolution apparatus based on

• Formulation design

• Practical aspects of dosage form properties and performance 

• Generally compendial apparatus should be selected

• Changes to the compendial apparatus need justification

• Non-compendial apparatus need justification
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Example:

Buffer vs. Purified Water 

Product Dissolution @ pH 6.8
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