ADMET Predictor® 10.0 (APX)
Release Webinar
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e Introduction to ADMET Predictor
* New Features in Version 10.0

* Software Demonstration
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ADMET Predictor Overview W
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AIDD Module

Artificial Intelligence-Driven Drug Design

New capabilities for evolutionary multi-
objective compound optimization
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Apply transform rules to a lead compound

Generated analogs

Representative Molecule

Transform rules

Starting structure Example analog

* Bioisosteric replacements
* Reactions from literature
or in-house expertise
*  Chemically-intelligent

“mutations”

i
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AIDD Methodology
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Ertl’s fragment-dictionary method Pareto-optimal compounds (3 layers)

reasonably predicts synthetic
d ifficu |ties re po rted by Chem ists Pareto Optimal Layers frﬁom a 2D Normal Dist. of 1000 points
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Figure 5
Average of chemist ranks for 40 test molecules (blue) compared with the computed SAscore (red). Error bars
on blue points indicate standard error of mean of estimations by 9 chemists.
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AIDD Workflow

T AP g

Iterate for N generations

Rapidly generates virtual

compounds simultaneously Up to 10M analogs can be

optimized against multiple
target objectives

evaluated in a day using a
computer with 4 physical cores
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In Vitro Metabolism-
and Transporter-
Mediated Drug-Drug
Interaction Studies
Guidance for Industry

DRAFT GUIDANCE
IV. EVALUATING TRANSPORTER-MEDIATED DRUG INTERACTION

A.Determining if the Investigational Drug is a Substrate of the Transporters P-gp and
BCRP...

B. Determining if the Investigational Drug is a S
OATPI1B1 and OATP1B3

C. Determining if the Inve
OAT, OCT, and MATE

D. Determining if the Investigational Drug is an Inhibitor of a Transporter.

E. Determining if the Inves iona rug is an Inducer of a

Examples of Transporter-Mediated Drug Interactions

Interacting Affected g Consequence Fold Changes in Substrate
Drug Plasma AUC
Digoxin Exposure P-glycoprotein (P-gp, MDR1)
1.7-fold 1 Inhibi

Adapted from
Transporter-Mediated
Drug-Drug Interactions

ifampi Digoxin Exposure P-gp Induc (DDIS)
30% |
Dronedarone Digoxin Exposure P-gp In
2.6-fold 1

https://www.fda.gov/
media/78640/download

Probenecid Cephra Cephradine Exposure | Organic Anion Transporter
3.6-fold T (OAT) Inhibition

Clmehdme Metformin Exposure Organic Cation Transporter
1.4-fold 1 (OCT) Inhibition

Cyclosporme Rosuvastatin Rosuvastatin Organic Anion Transporting
Exposure Polypeptide (OATP)
7-fold 1 Inhibition &
Breast Cancer Resistance
Protein (BCRP) Inhibition
L inavir/ Rosuvast Rosuvast: OATP Inhibition
Exposure
2-fold T

Intestinal Epithelia Hepatocytes Kidney proximal tubules
Blood Blood Blood Lumen

OCTN1 meie OATP1B1 _4
— = OATP1B3 =™ Pgp
« OAT1
OATP2B1 ==+ OAT2 i MRP2
OAT3 & MRP4

OAT4
URAT1 <—

PEPT1 <

OATP4CT == EERT28 S

OCTNT e
OCTN2 > PDZ
4 Ligand
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Advances in Chronic Kidney Disease,
Vol 23, No 2 (March), 2016: pp 76-81.


https://www.fda.gov/media/78640/download
https://www.fda.gov/media/78640/download

Transporter Models in APX

Transpo rter BCRP OATPlBl OATPlB3 OCT1 OCTZ OAT1 0AT3
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* Driven by collaboration with large pharmaceutical company
* Support for longer/multiple dosing intervals
 Expanded command-line options

* Additional predicted PK parameters (T, ,,, CL, CL
* Further enhancements coming in 2021

plasma)
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* New Models

— Hepatocyte clearance (human and rat)

* Improved Models with New Data
— Volume of distribution
— Blood-brain barrier (BBB) classification
— hERG blocker classification
— hERG pIC50
— OATP1B1 inhibitor classification
— Pgp substrate classification
— Pgp inhibitor classification
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Expanded Parallelization

ADMET property predictions and PK simulations can now take
advantage of multi-core CPUs

A roughly 4- to 5-fold speed improvement can be expected on a
typical computer with 4 physical cores

An even greater speed improvement can be expected for PK
simulations due to enhancements to the equation solver

Enabled in both graphical interface and command line
No additional license required
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@3 Plasma Concentration - VERAPAMIL

=B

Plasma Concentration - VERAPAMIL

Species: human
Dose: 1.0 mg

%Fa: 100.00

%Fb: 25.34

Cmax: 0.57 ng/mlL
Tmax: 1.98 h

AUC: 5.14 ng-h/mL

Q fda_drugs 20 - ADMET Predictor
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AutoSave ExcelExportxlsk - 2 search David Miller ‘DM [l

File Home Insert Page Layout Formulas Data Review View Help Team 1% Share 7 Comments

F2 F Full ADMET Risk: a score in the 0-22 range indicating the number of potential ADMET problems a compound might have. Exceeds 7 for 9% of a

Representative Structure R Tables Dist(S+logP) *TRNS Substr® *CYP Substr® ADMET_Risk AD _Code S+5w S+Peff
A depiction of a single compoun R table scaffold. An empty cell r A graphical distribution 1 Pgp_Substr [0.524,1.000] CYP1A2_Substr [0.000,0.{Full ADMET R_Full MET Ris Water sol Effective

H R2 A
|

R1 M.
\@: :@\ I | ' | 4.756 Kow;fu; Xm; 1 0.051 3.589
3! Sk]

- Tooltips for predicted
properties can be exported

‘A _ 3.07 HEPX; MUT

&

3.284 HED; Peff; hER

@B SimulationsPlus

SCIENCE + SOF TWARE = SUCCESS




Support for heteroatom stereocenters and hydrogen isotopes

Support for exporting version 3000 SD files
Improved license handling
Many more user-requested enhancements
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Journal of

Medicinal

Chemistry

pubs.acs.org/jmc

Optimizing Solubility and Permeability of a Biopharmaceutics
Classification System (BCS) Class 4 Antibiotic Drug Using Lipophilic
Fragments Disturbing the Crystal Lattice

3 Jonas H. F bcrg,,+ Richard .\'\-'c.nsmn,+ Mats L-arhc.d,i Per “L\rtur.\xmn,+

dx.doi.org/10.1021/jm301721e | J. Med. Chem. 2013, 56, 2690-2694

ABSTRACT: Esterification was used to s1111ultaneouklv increase solubility and permeability of ciprofloxacin, a biopharmaceutics
ition system (BCS) ¢ ow solubili w pt’ll‘l‘lt’dblllt\]‘ with solid-state limited solubility. Molecular flexi
ased to disturb the crystal lattice, lower the meltmg point, and thereby improve the solubility, whereas lipophilicit
d to enhance the intestinal permeablllt}. These structural changes resulted in BCS class 1 .111.1103.,11&:3 (high solubility,

permeability) emphasizing that simple medicinal chemistry may improve both these properties.
Y. g ) )
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Thank You!

ADMET Predictor

Delivering on the promise of Al-driven drug discovery with
ADMET Predictor® 10.0 (APX). Background and applications examples.

Webinar: Wednesday, September 30
5 PM CET (Paris) / 8 AM PDT (Los Angeles) / 11AM EDT (New York)
SimulationsPlus | = Leam More! simulations-plus.com/webinars
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www.simulations-plus.com

info@simulations-plus.com
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