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What is MembranePlus™?

MembranePlus is an advanced, yet easy-to-use, modeling and to simulate drug concentrations from in vitro cell-based,/non-
simulation software program that unlocks important information  cell-based assays and calculate the corresponding permeability
from your in vitro permeability and hepatocyte assay studies. & additional in vivo rate parameters. The combination of

With MembranePlus, all relevant experimental and cellular MembranePlus and GastroPlus™ brings you closer to accurately
processes, such as protein binding, lysosomal trapping, pH predicting in vitro - in vivo extrapolation (IVIVE] of absorption
difference, shaking rate, paracellular permeability, cell viability, (both passive and carrier-mediated] and systemic clearance/
and carrier-mediated transport & metabolism, are integrated distribution processes!

How can we use it?

For over 20 years, significant research has been devoted to in vitro permeability (e.g., Caco-2 assays) and hepatocyte
systems, with several guidelines being published and all pharmacopeia describing appropriate methods for testing.

Unfortunately, these experiments are expensive, and since you don’t have a lot of time or material available, how do
you prioritize which compounds to test early in your project? Once you have identified a few promising leads, is your
experimental design robust enough to capture all of the relevant information you need? And, after you collect the data
and compile your apparent permeability or intrinsic clearance, are you certain you are not overlooking anything?

Enter MembranePlus™, the industry’s leading mechanistic in vitro permeability & hepatocyte modeling software.
MembranePlus has several primary applications:
Simulation of in vitro permeability & hepatocyte concentrations

* Screen compound libraries and prioritize compounds for testing
* Predict various permeability (e.g., paracellular, transcellular] & hepatocyte (e.g., diffusional clearance,
lysosomal trapping, biliary excretion) processes
* Estimate different intracellular concentrations, including:
o Membrane
o Cytosol
o Lysosome
 Assess impact of experimental variability on the predicted outcomes

Analysis of measured in vitro experimental data

* |dentify paracellular vs. transcellular permeability values

* Calculate in vitro Km and Vmax for enzymes and transporters

* Determine the impact of lysosomal trapping

* Assess biliary excretion routes with sandwich hepatocyte assays

* Fit parameters to build a robust model and unlock important insight from the data

Who should be using it?

MembranePlus is going to be very helpful for:

* Users of GastroPlus™ looking to better inform inputs (e.g., lysosomal trapping, diffusional clearances, biliary excretion)
for more accurate in vivo absorption and systemic clearance/ distribution predictions with the Advanced Compartmental
Absorption and Transit (ACAT™] and PBPK madels

* Discovery scientists looking to categorize compounds into high and low permeability classes

* DMPK researchers that focus on in vitro transporter,/ metabolism kinetic studies - model your measured data to capture
all relevant information from the expensive experiments you are running

* CROs which provide in vitro permeability [Caco-2, PAMPA, or MDCK]) or hepatocyte services, to assist with the optimization
of the experimental design for client studies
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Which experiments can we simulate?

MembranePlus has default models describing several common in vitro systems:
1.) PAMPA (12 and 96 wells)
2.) Caco-2 (12, 24, and 96 wells)
3.) MDCK (12, 24, and 96 wells)
4.) NEW! Sandwich hepatocytes (6,12, 24, 48, and 96 wells)
5.) NEW! Suspended hepatocytes (6, 12, 24, 48, and 96 wells)

Permeability assays Sandwich hepatocytes Suspended hepatocytes
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Of course, use MembranePlus to customize any cell-monolayer based in vitro system to mimic your in-house lab!

For the experiment, MembranePlus allows you to control the following during your simulations:
1.) pH in donor and receiver compartments
2.) Addition of albumin to donor or receiver compartments
3.) Shaking,/ stirring rates
4.) Volume of media in donor and receiver compartments
5.) Sampling protocols that may impact volume or drug concentrations, including:
a. Withdrawal of sample volume
b. Replacement of sample volume with blank buffer or original donor solution
c. Moving the insert to a different plate with blank buffer in receiver compartment
6.) Cell culture time
7.) Filter surface area
8.] Filter pore size and density
9.] Cell viability and density

-Apical and Basolateral
sites can be sampled at the
same time

-Donor side can be
replaced by buffer or donor
solution

-Receiver side can be
replaced completely
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What drug information is needed for the simulation?

Basic physicochemical properties (e.g., logP/logD, pKa(s], and molecular weight) can be defined through in vitro
measurements or predicted from chemical structure (through ADMET Predictor™). If including enzymes or transporters
in your assay, information about Vmax and Km needs to be entered (or can be “fitted” with measured concentration-
time data from your permeability or hepatocyte studies).
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Lysosomal Trapping - An important consideration

In MembranePlus, lysosomal trapping, a process which can impact a compound’s distribution in tissues, can be studied
in the simulations.

NEW! Fu Cell - this new output provides an estimate of Fu,Enterocytes for use in GastroPlus PBPK madels. This
improves the prediction of absorption & pharmacaokinetics for compounds exhibiting lysosomal trapping and/ or high
binding in enterocytes causing extended Tmax values.
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The Simulation Outputs - how does it look?

With MembranePlus, you can run the program in one of several modes:

* Single simulation: based on your drug properties (whether measured or predicted through ADMET Predictor™)

and experimental setup, easily run a simulation to predict the time course changes in concentrations
(e.g., apical, basolateral, cellular, or lysosomal).
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* Parameter Sensitivity Analysis: during early drug development, researchers have a large number of
compounds to evaluate and limited resources. With Parameter Sensitivity Analysis, quickly assess the impact
of changes to certain properties (e.g., physicochemical or experimental) on critical endpoints. This can help
guide your resource allocation plans and identify which experiments should be done next.

1 MembranePlus(TM):
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