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IN VIVO VS IN VITRO

Regulations, Guidelines and Guidance for Bioanalysis

In Vivo In Vitro

* Food and Drug Administration e Multiple regulatory bodies
Bioanalytical Method Validation (2018)

* First version in 2001 * Fractured

e Comparatively structured

In vivo studies

In vivo (Latin for “within the living”) refers to experimentation using a whole, living organism as opposed to a partial or dead organism.

In vitro studies

In vitro (Latin for within the glass) refers to the technique of performing a given procedure in a controlled environment outside of a
living organism. Many experiments in cellular biology are conducted outside of organisms or cells.

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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IMPACT OF IN VITRO GUIDELINES ON BIOANALYSIS

Regulations, Guidelines and Guidance for Bioanalysis

Impact of In Vitro Guidelines on Bioanalysis
e Support is stratified

* Requirements depend on;
* Techniques/technology
e Geography
* Experience

* Validation processes based on /In Vivo
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RECENT REGULATORY DEVELOPMENTS

In Vitro Bioequivalence Studies

Ce e Nonbindine B dass
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Draft Guidance on Acyclovir

L3 L3
FDA Draft Guidance on Acyclovir
This draft guidance, when finalized. will represent the current thinking of the Food and Drug
Admmistration (FDA, or the Agency) on this topic. It does not establish any nights for any person
and 15 not binding on FDA or the public. You can use an altemative approach if 1t satisfies the

* Introduced in 2014, revised in 2016 o s of Genare Bruge e o o s Shemate spprosch, comeet
* First guidance for a skin penetration BE study Active Ingredient:  Acyclovi

Dosage Form; Route: Cream; topical
° TOplcaI treatments to be assessed In Vl'tro Recommended Studies: ~ Two options: in vitro or in vivo study

I. In vitro option:

To qualify for the in vitro option for this drug product the following criteria should be met:

¢ Need for a faSter process to get generlc A. The test and Reference Listed Drug (RLD) products are qualitatively (Q1) and

quantitatively (Q2) the same as defined in the Guidance for Industry ANDA Submissions
— Refiuse-to-Receive Standards, Revision 1 (May 2015).}

fO fmu | d t i ons tO mar ket B. The test and RLD products are physically and structurally similar based upon an

acceptable comparative physicochemical characterization of a minimum of three lots of
the test and three lots (as available) of the RLD product.

C. The test and RLD products have an equivalent rate of acyclovir release based upon an
acceptable in vitro release test (IVRT) comparing a minimum of one lot each of the test
and RLD products using an appropriately validated IVRT method.

D. The test and RLD products are bioequivalent based upon an acceptable in vitro
permeation test (TVPT) comparing the rate and extent of acyclovir permeation through
excised human skin from a minimum of one lot each of the test and RLD products using
an appropnately validated IVPT method.
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SKIN PENETRATION

In Vitro Studies

Excised skin
Stratum Corneum

—
Epidermis —
Dermis — Franz cell diffusion system
/ . 1 Sampling
Skin g o port
-£ :
Key
1. Donor chamber 3
32°C

2. Receptor chamber circulating Replacing
3. Water jacket (maintained at 32 2C) Wale meju i | port

Magnetic stirrer

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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SKIN PENETRATION

In Vitro Studies

Types of Sample Bioanalytical Experiments

Receptor fluid Accuracy and Precision
Skin Solubility of test formulation
D|fferent.layers Tape strips Matrix dilution
of skin

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
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SKIN PENETRATION

In Vitro Bioequivalence Studies

Adaptations
* Focus on sensitivity '.\

* Change in measuring temperature A\ i
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* Expectations for
 Method development

e Qualification

e Validation

* Good Laboratory Practice
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IMPACT ON THE FUTURE

In Vitro Bioequivalence Studies

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
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SUMMARY

Regulations, Guidelines and Guidance for Bioanalysis

SCCP/0970/06

Contains Nonbinding Recommendations
EUROPEAN COMMISSION
HEALTR ¢ CONSUMER PROTECTION DRECTORATE GENERAL

R — Draft Guidance on Acyclovir

In Vivo vs In Vitro Fratermy— ey ety ey vy e
and 15 not binding on FDA or the public. You can use an altemative approach if 1t satisfies the
L of the applicable statutes and laty To discuss an al 3 h, contact
SCIENTIFIC COMMITTEE ON CONSUMER PRODUCTS the Office of Genenc Drugs.
(SCCP)
Impact of guidelines on bioanalysis Adimlaprelicst Aeyiloci
Opizion on Dosage Form; Route: Cream; topical

Recommended Studies: ~ Two options: in vitro or in vivo study
BASIC CRITERIA FOR THE IN FITRO ASSESSMENT OF
DERMAL ABSORPTION OF COSMETIC INGREDIENTS -

ADOPTED: 24 May 2017
doi: 10.2903/j.efs2.2017.4873
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Guidance on dermal absorption

European Food Safety Authority (EFSA),
Harrie Buist, Peter Craig, Ian Dewhurst, Susanne Hougaard Bennekou, Carsten Kneuer,
Kyriaki Machera, Christina Pieper, Daniele Court Marques, Gilles Guillot, Federica Ruffo and
Arianna Chiusolo
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