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Earlyexperiences(Yearsat AstraZeneca: ADME/PK-predictionmethodology)

Å At CD-selectionand FTIM-dosesetting:
- Choice driven by tradition and subjectivism
- Manyopinions & No consensus

Å Opinion- In silicoless accuratethan in vitro- and 
animal in vivo-data



Earlyexperiences(ADME/PK-predictionmethodology)

Å Decentin silicomethodsavailablefor someparameters

Å Poorfor other and secondaryparameters

Å Common with limited and non-representative 
test datasets and retrospectivefits
(rather thancompletecross-validationsand true forward-lookingpredictions)

ĄOpportunityto improve



1. Systematic review of prediction methods

Å 11 research papers

Å Prosand conshighlighted

Å Common with cherry-pickingand non-reported failures

Å No consensus

Å Needsand areas of improvementhighlighted

Ą Ideas& opportunities



2. Data collection& pilot modelbuilding

Å Collection/estimationof data for two parameters

Å Model buildingand validation

Ą Encouragingresults
Better than microsomes

and hepatocytes



3. Extensive collection, quality-checking& 
stratification of data

Restrictions/ challenges

- ~1500 marketed drugs

- Common with data gaps

- Manyerratic/questionabledata in reports

- Difficult to stratify data accordingto mechanisms



4. Creation of new algorithmsand PBPK-model



5. Model building, validation and selection

Å Applieddifferent in silicomethods(incl. machinelearning)
Directlyfrom molecularstructureto human in vivo
Cross-validation= True, forward-lookingpredictions

Å Developedand validatedmodelsfor >50 parameters



The PredictionPlatform

Oral F & t½

Fabs& ka

consideringefflux& low solubility
colon uptake(ER-potental) 
BCS-classing

Renal& biliaryCL

Environmentalexcretion

DDIs& food interaction

CYPID & -inhibition

BBB uptake & CNS-exposure

fu in plasma, blood & brain

Eye, skin & lung uptake

Metabolite PK & exp.

Prodrug PK
CLint & CLH
Also for metabolically 
stable cmpds

Total CL & Vss

A collectionof fully validatedhuman ADME/PK-models

AUC, Cmax, tmax

Fgut



6. Competitorevaluation

Å Somegoodmodels

Å Oftenlack of validationresults
- in particularfor secondaryparameters suchas exposure, clearance& t½
- often partial validation(with limited and favourabletest sets)

Å More common with simulations (rather than predictions)

Å Poorpredictionaccuracywhentestingsoftware



7. Confidencebuilding I-III (internal & external)

I. Completecross-validations
=true, forward-lookingpredictions

II. Predictionsfor new drugson the market (2012-18)

III. Earlycustomerpredictions& experiences
Including3 FTIM-studies



8. Confidencebuilding IV

IV.  Externalblind validationsby small to major 
international pharmaceuticalcompanies

>150 non-marketed compoundswith clinicalPK-data



9. ConfidencebuildingV

V.  Applicationof conformalpredictionmethodology

ÅAssigns confidence measurements in predictions that are both based on 
the training data and the test objects

ÅTakes into account strangeness of a new compound vstraining data 

Å{ƳŀƭƭŜǊ ǇǊŜŘƛŎǘƛƻƴ ƛƴǘŜǊǾŀƭǎ ǇǊƻŘǳŎŜŘ ŦƻǊ άŜŀǎƛŜǊέ ŎƻƳǇƻǳƴŘǎ

ÅEach prediction comes with an estimate and confidence interval 
E.g. 31% (15%; 54%) and 31% (7%; 84%) 



10. ConfidencebuildingVI-IX

VI. Satisfiedcustomersand positive reviews

VII.Visibility(marketing, publishing, conferenceattendance, social media)

VIII.Customersamongmajor companies

IX. Benchmarking (successful)
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PERFORMANCE- BENCHMARKING



Predictionof exposure after oral dosing(AUCpo)
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Predictionof exposure after oral dosing(AUCpo)
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Reconfirmedin external 
blind validations(n>150 cmpds)



11. Authority (MPA) viewsand guidelines

Å No quality standards/limits for human clinical
ADME/PK and dosepredictions
έDifferent from caseto caseέΗ

Å Apparantly, accepts poor methods
With >1,000 to~1,000,000-fold maximum predictionerrors

Å Uncertainif accepts performanceof our methods



12. ConfidencebuildingX-XI

X. Letcustomersmake predictionsand evaluations
themselvesςbuild software

XI. Transparencywith results, limitations and strenghts



Sketch or pastestructure

Design, Predict& OptimizeADME/PK with Confidence

Guidance Optimize

Higheraccuracyand broaderrangethan labmethods
Guaranteedconfidencelimits

HumanClinicalADME/PK-Studio
Web-basedor intranet installation











Q^2 = 0.8       Q^2 = 0.8        Q^2 = 0.5       Q^2 = 0.5           Q^2 = 0.5

Barrieruptakemodels
- applicablefor tox./risk-evaluations
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Summary- Confidencebuilding

I. Cross-validations/ only true forward predictions
II. Predictionsfor new drugs
III. Customerpredictions& experiences
IV. Externalblind validations
V. Conformalpredictionmethodology
VI. Satisfiedcustomersand positive reviews
VII. Visibility
VIII.Major pharmacustomers
IX. Successfulbenchmarking 
X. Software (customerscanmake predictionsand evaluationsthemselves)

XI. Transparency



Integration of ProSilicointo OpenRiskNet

ÅPublish models under ORN APIs
ï5 primary endpoints (CPSignmodels)

ï3 secondary endpoints

ÅRun ProSilicoservices on ORN production cluster

ÅIncorporate Authentication and Authorization using 
KeyCloakfor ProSilicoORN services
ïSupport custom license for ProSilicoservice

ïProSilicoallowed to authorize specific users with expiry 
date



Demo: AccessingProSilicoas OpenRiskNet
services via JupyterNotebook 

https://github.com/OpenRiskNet/notebooks/blob/master/prosilico/prosilico-orn.ipynb

https://github.com/OpenRiskNet/notebooks/blob/master/prosilico/prosilico-orn.ipynb

