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TOPICAL FOAMS
Dynamic dosage forms at the interface of formulation, device, and skin



Foams and shampoos
Attributes that govern topical performance



Foam generation: medicated foams vs medicated shampoos
Different generation mechanisms create different use-state structures and exposure conditions

Medicated foam
Foam generated during dispensing

DEVICE / PACKAGE GENERATES 
FOAM

Medicated Shampoo
Foam generated in situ during use

USER + WATER + SHEAR 
GENERATE FOAM



Microstructure and stabilization of topical foams

Possible dispersed 
species within topical 
foam systems



Mechanisms of topical foam collapse on skin



Surfactant redistribution during topical-foam collapse



Current PSG BE Pathways: Topical Foams and Shampoos
Three product-specific evidence architectures



Scientific gap in BE assessment of topical foams and shampoos



Case-study: Ketoconazole foam and shampoo products
Five model products used to support method development for understanding and in vitro characterization of medicated foams and shampoo-generated foams



Dynamic foam characterization of generated foams
Endpoint mapping based on foam height evolution and foam microstructure evolution

Representative characterization framework for dynamic foam analysis; endpoint availability may depend on the specific instrument setup and study design.



Assessment of foam performance attributes 
Complementary tools for understanding microstructure, metastability, and performance-relevant behavior under the tested conditions



Assessment of foam performance attributes 
Complementary tools for understanding microstructure, metastability, and performance-relevant behavior under the tested conditions



Model shampoo: integrated results from foam analysis and IVRT
1% ketoconazole model shampoo | method development and use-state residual release behavior

Foam collapse images over 15 
minutes at 1:100 v/v dilution and foamed 
by air flow rate of 0.20 L/min for 30 seconds.

Effect of foaming time on foam and liquid heights Effect of dilution on bubble size distribution

DilutionFoaming 
time

Sparging gas 
flow rate

Foaming 
time



Model shampoo: integrated results from foam analysis and IVRT
1% ketoconazole model shampoo | method development and use-state residual release behavior



Shampoo products S1 and S2: results of foam analysis, rheology, and IVRT
2% ketoconazole shampoos | Q1, Q2, and Q3 different formulations | foaming behavior, flow properties, and residual-formulation release
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Foam products F1 and F2: results of foam analysis, rheology, and IVRT
2% ketoconazole foams | Q1, Q2, and Q3 similar formulations | dispensed-foam microstructure, decay behavior, flow properties, and residual-formulation release



Foam products F1 and F2: results of foam analysis, rheology, and IVRT
2% ketoconazole foams | Q1, Q2, and Q3 similar formulations | dispensed-foam microstructure, decay behavior, flow properties, and residual-formulation release



Integrated foam performance profile
Linking Foam Characteristics, Rheology and In Vitro Release (IVRT)

Comprehensive Data Interpretation, Relationships and Regulatory Implications
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