
CONFIDENTIAL

ADAPTING TO NEW 
GUIDANCE ON THE 
PERFORMANCE OF IN 
VITRO BIOANALYSIS
Jessica Knox
Charles River Edinburgh Ltd. 

EVERY STEP OF THE WAY CONFIDENTIAL



CONFIDENTIAL

INTRODUCTION
Regulations, Guidelines and Guidance for Bioanalysis

2 EVERY STEP OF THE WAY CONFIDENTIAL

Agenda

• In Vivo vs In Vitro 

• Impact of guidelines on bioanalysis

• Recent regulatory developments

• Skin penetration studies 

• Impact on the future 

• Summary and questions
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IN VIVO VS IN VITRO
Regulations, Guidelines and Guidance for Bioanalysis
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In Vivo
• Food and Drug Administration 

Bioanalytical Method Validation (2018)

• First version in 2001
• Comparatively structured

The Marshall Protocol Knowledge Base. 2015. Differences between in vitro, in vivo and in silico studies. [ONLINE] Available at: https://mpkb.org/home/patients/assessing_literature/in_vitro_studies. [Accessed 15 February 
2019].
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In Vitro
• Multiple regulatory bodies

• Fractured

https://mpkb.org/home/patients/assessing_literature/in_vitro_studies
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IMPACT OF IN VITRO GUIDELINES ON BIOANALYSIS
Regulations, Guidelines and Guidance for Bioanalysis
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Impact of In Vitro Guidelines on Bioanalysis

• Support is stratified

• Requirements depend on;

• Techniques/technology 

• Geography

• Experience

• Validation processes based on In Vivo
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RECENT REGULATORY DEVELOPMENTS
In Vitro Bioequivalence Studies
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FDA Draft Guidance on Acyclovir

• Introduced in 2014, revised in 2016

• First guidance for a skin penetration BE study

• Topical treatments to be assessed in vitro

• Need for a faster process to get generic 

formulations to market
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SKIN PENETRATION
In Vitro Studies
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Kim, K. W., et al. “Terahertz dynamic imaging of skin drug absorption”, Optical Society of America. 20(9), 9476-9484 (2012). 
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Key

1. Donor chamber

2. Receptor chamber

3. Water jacket (maintained at 32 ºC) 
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SKIN PENETRATION
In Vitro Studies
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Types of Sample Bioanalytical Experiments

Receptor fluid Accuracy and Precision
Skin Solubility of test formulation

Tape strips Matrix dilution
Cling film Freeze-thaw cycle
Skin wash Recovery from all sample types 

Tissue swabs Recovery from all formulations
Pipette tip

Receptor fluid chamber wash
Donor chamber wash

Formulations

Different layers 
of skin
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SKIN PENETRATION
In Vitro Bioequivalence Studies
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Adaptations 

• Focus on sensitivity

• Change in measuring temperature

• Expectations for 

• Method development

• Qualification

• Validation

• Good Laboratory Practice
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IMPACT ON THE FUTURE
In Vitro Bioequivalence Studies
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FDA Draft Guidance on Acyclovir for In Vitro Studies and Bioanalysis

• Potential for an In Vitro validation document 

• EMA equivalent – ‘Draft guideline on quality and equivalence of topical products’

• Changes are bigger for main study but will filter into bioanalysis

• Sets a standard and improves quality of work

• Faster more cost effective way of getting topical treatments to market



CONFIDENTIAL

SUMMARY
Regulations, Guidelines and Guidance for Bioanalysis
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• In Vivo vs In Vitro 

• Impact of guidelines on bioanalysis

• Recent regulatory developments

• FDA Draft Guidance on Acyclovir

• Skin Penetration studies 

• Impact of FDA guidance on future



Thank you for Listening
Are there any questions?


