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Reuse of Models and Modelling Strategy

Mechanistic and PBPK Models – Unique advantages for Model Reuse
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Verification of the platform - Open Science

Cumulative number of publications over years 2007 - 2022 
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Integrating Mechanistic Modelling within the 
Generic Topical Drug Product 
Development Process 

Workflow for maximising the impact of mechanistic models
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Generic Drug Development Process and Investigative Virtual Bioequivalence
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Desoximetasone - Topicort Spray Example 

Upcoming Publication – in peer review

• Topicort Spray 0.25% - Information on Q2 taken from patent *

• Mechanistic formulation model uses Q2 as input
• Evaporation rate of Isopropyl alcohol can be predicted

• No information publicly available on Q3 parameters
• Viscosity

• Solubility

• pH

• Evaporation rate

Component Primary/Secondary 

(% w/w)

Tertiary (% w/w)

Desoximetasone 0.25 0.33

Glyceryl oleate 0.9 1.17

Isopropyl alcohol 23.4 0.00

Isopropyl myristate 31.38 40.96

L-menthol 0.05 0.07

Mineral oil 44.03 57.47

* Kisak, E. N., J;  Kushwaha, A (2019). Compositions for Drug Delivery. U. S. P. A. Publication.

Vehicle Evaporation 

Drug Molecule

Supersaturation and Precipitation 

Changes in Drug Solubility and Vehicle Viscosity 

Drug Diffusion

Stratum Corneum

Drug Ionization 

Continuous Phase

Redissolution of Precipitated Particle

Drug Partitioning
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In vitro Release/Permeation Studies

Understanding Q1, Q2 and Q3 properties of 
topical products

• Composition 

• Drug Solubility in various phases

• Drying Rate (evaporation – weight loss)

• Specific gravity

• Particle size (solid particles/droplets)

• Rheology

• Precipitation characterization 

• Excipients penetration 
Q1 – Qualitative Sameness Q2 – Quantitative Sameness Q3 – Microstructure sameness 

* Anissimov, Y. G. and M. S. Roberts (2011). "Modelling dermal drug distribution after topical application in human." Pharm Res 28(9): 2119-2129.

Desoximetasone - Topicort Spray Example 

Input

*
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Component Tertiary (% w/w)

Desoximetasone 0.33

Glyceryl oleate 1.17

Isopropyl alcohol 0.00

Isopropyl myristate 40.96

L-menthol 0.07

Mineral oil 57.47

In vitro Release/Permeation Studies
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topical products

• Composition 
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• Drying Rate (evaporation – weight loss)

• Specific gravity

• Particle size (solid particles/droplets)

• Rheology

• Precipitation characterization 

• Excipients penetration 
Q1 – Qualitative Sameness Q2 – Quantitative Sameness Q3 – Microstructure sameness 

* Anissimov, Y. G. and M. S. Roberts (2011). "Modelling dermal drug distribution after topical application in human." Pharm Res 28(9): 2119-2129.

Desoximetasone - Topicort Spray Example 
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Component Tertiary (% w/w)

Desoximetasone 0.33

Glyceryl oleate 1.17

Isopropyl alcohol 0.00

Isopropyl myristate 40.96

L-menthol 0.07

Mineral oil 57.47

In vitro Release/Permeation Studies
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• Rheology

• Precipitation characterization 

• Excipients penetration 
Q1 – Qualitative Sameness Q2 – Quantitative Sameness Q3 – Microstructure sameness 

* Anissimov, Y. G. and M. S. Roberts (2011). "Modelling dermal drug distribution after topical application in human." Pharm Res 28(9): 2119-2129.

Desoximetasone - Topicort Spray Example 
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Component Tertiary (% w/w)

Desoximetasone 0.33

Glyceryl oleate 1.17

Isopropyl alcohol 0.00

Isopropyl myristate 40.96

L-menthol 0.07

Mineral oil 57.47

In vitro Release/Permeation Studies

Understanding Q1, Q2 and Q3 properties of 
topical products

• Composition 

• Drug Solubility in various phases

• Drying Rate (evaporation – weight loss)

• Specific gravity

• Particle size (solid particles/droplets)

• Rheology

• Precipitation characterization 

• Excipients penetration 
Q1 – Qualitative Sameness Q2 – Quantitative Sameness Q3 – Microstructure sameness 

* Anissimov, Y. G. and M. S. Roberts (2011). "Modelling dermal drug distribution after topical application in human." Pharm Res 28(9): 2119-2129.
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Component Tertiary (% w/w)

Desoximetasone 0.33

Glyceryl oleate 1.17

Isopropyl alcohol 0.00

Isopropyl myristate 40.96

L-menthol 0.07

Mineral oil 57.47

In vitro Release/Permeation Studies

Understanding Q1, Q2 and Q3 properties of 
topical products

• Composition 

• Drug Solubility in various phases

• Drying Rate (evaporation – weight loss)

• Specific gravity

• Particle size (solid particles/droplets)

• Rheology

• Precipitation characterization 

• Excipients penetration 
Q1 – Qualitative Sameness Q2 – Quantitative Sameness Q3 – Microstructure sameness 

* Anissimov, Y. G. and M. S. Roberts (2011). "Modelling dermal drug distribution after topical application in human." Pharm Res 28(9): 2119-2129.

Desoximetasone - Topicort Spray Example 
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Desoximetasone - Topicort Spray Example 

Upcoming Publication – in peer review

Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Desoximetasone - Topicort Spray Example 
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Desoximetasone - Topicort Spray Example 
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Desoximetasone - Topicort Spray Example 
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Effect of Dose Selection on formulation parameter sensitivity

1) Low dose – 1 spray per 10 cm2

2) Middle dose – 1 spray per 2 cm2

3) Default dose – 1 spray per 1 cm2

4) IVPT dose  - 3.5 sprays per 1 cm2

Viscosity: Solubility :

RLD = 100 cP RLD = 0.55 mg/ml

Lower Bound = 1cP  Lower Bound = 0.4 mg/ml 

Upper Bound = 100 000 cP Upper Bound = 0.7 mg/ml
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Thank you

James F Clarke PhD

Senior Research Scientist




