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Disclaimer

This presentation reflects the views of the author and

should not be construed to represent FDA’s views or
policies.
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* Describe considerations for IVRT study design
when used as a component of characterization-

based bioequivalence (BE) approaches

e Describe considerations and the current
thinking related to

Learning Objectives

— IVRT method development
— IVRT method validation
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IVRT i

 |VRT is a performance test to study the arrangement of matter.

use== USP-NF | Online

Image courtesy of PermeGear

e Major IVRT Study Phases

e |VRT method development
* |VRT method validation
e |VRT pivotal study
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IVRT Method Development

 Exploratory in nature

 May not be performed using a validated
analytical method

* Sequence of selecting method parameters:

— Apparatus
— Receptor solution
— Membrane
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Qualification of the Receptor Solution

 Empirical solubility of the drug in the receptor
solution

e Stability of the drug in the receptor solution

e Acceptable linearity and precision of the
resulting drug release rate in an IVRT
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 The linearity of the drug release across all time points
should ideally have an r? value of > 0.97.

Acceptable Linearity

 For well-developed and suitably controlled IVRT methods,

it is routinely observed that the r? value > 0.99
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IVRT Membrane

e Poresize (~¥0.5um + 0.3um is often suitable)
* |nertnessto binding the drug

e Chemical compatibility

e Membrane equilibration prior to dosing

* Maintain the membrane temperatureat 32°C+ 1°C
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Receptor Solution Sampling

 Sampling frequency and number of sampling timepoints

e Sampling duration (e.g., 4-6 hours)

. 3500 E 3500

£ 3000 y =229.29x-631.04 2 3000 y =256.59x-977.69

A R%= 0.9803 = s

5 2500 g 2500 RZ = 0.9975

w i

% 2000 £ 2000

£ 1500 8 1500

€ 1000 $ 1000

2 sm0 5 500

B E

E 0 S 0

~ 0 5 . %o, 15 20 0 5 . 0. .. 15 20
Square root of time {min®/2) Square root of time{min’/?)

 Sampling procedure qualification
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Dosing

e Dose amount (infinite dose)

 Dose application method and its impact on
product’s microstructure

www.fda.gov

* Dosing procedure for a selected apparatus
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Occlusion 2

e The donor chamber should be occluded during the IVRT study.

e Perthe Higuchikinetics, a steady state drug release is not

expected when the dose is un-occluded and undergoing
metamorphosis.
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e Comparing the release rate from the test formulation with
that from two comparable formulations:

IVRT Validation: Sensitivity

Sensitivity

— a higherstrength (150% )

— a lower strength (50%)

Square root of timelmin")

* Allowance may be made if a higher strength of test product is
not feasible to formulate without substantial reformulation.
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IVRT Validation: Specificity

e E.g.,the IVRT method is proportionally linear in its

response to differences in release rates

e Aminimum r?value>0.95

www.fda.gov
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IVRT Validation

e Selectivity

— Establish in-equivalent release rate between Test (T)/Reference (R) product
and altered strengths

e Supplemental selectivity

— Using products at the same strength, but altered composition and/or
manufacturing process

e Precision and Reproducibility
— E.g., a minimum of three independent runs

— E.g., the intra-run and inter-run percent coefficient of variation (%CV) £ 15%
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IVRT Robustness

Robustness testing encompasses

e Temperature variations (i.e., - 1°C and +1°C relative to 32°C + 1°C)
e Dose volume variations (e.g., +10% and -10% in the dose volume)
e Receptor solution variations (e.g., change in composition and/or pH)

 Mixing rate variation (i.e., differences in stirring speed, or without
stirring)
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IVRT Pivotal Study

— Asingle batch each of a designated R and T products are evaluated

— Blinding and randomization

— The release rates for T and R products are compared utilizing a Wilcoxon

Rank Sum/Mann-Whitney rank test
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* Explain and justify the bases for the selection and

Summary

optimization of the IVRT method parameters.

* Draft Guidance on Acyclovir (for topical cream, 5%)
and the USP Chapter <1724> may provide a useful
guide for the design, conduct, and validation of

IVRT studies.
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Challenge Question

A. IVRT sensitivity
B. IVRT selectivity
C. IVRT specificity
D. IVRT robustness
E. All of the above

Which of the following should be established using
statistical analysis?
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