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Increase value of screening collection through 
open-innovation 



High Throughput Screening 
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Implementation of the AZ Compound 
Collection Enhancement programme  

(CCE programme) 

2015: 
1.9M 

cmpds 2005: 
700k 

cmpds 

2000: 
350k 

cmpds 

•   HTS = screen hundred thousand – several million compounds on a given biological target 
•   HTS remains one of main methods to discover novel chemical equity and remains the benchmark for lead generation 
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CCE library design rationale 

Target Class 
Libraries Diversity Libraries Biologically 

Relevant Lib. 

2003 2008 2012 

Target class libraries à addressing target class specific requirements 

Diversity libraries à based on novel chemistry and novel scaffolds  

Biologically relevant libraries à linked to known bioactive features 

>5000 libraries designed by >200 AZ chemists 

Project cmpd Chemical library 

R1

R2



4 

Compound & Library Design Criteria 
 
ü  ”Small” Library - 100-200 cmpds 

ü  Physchem properties* 
•  pre 2012 strictly to follow ”Ro4,5” guideline 
•  since 2012 also bRo5 allowed  

ü  Predicted solubility high >100 µM 

ü  Novel to AZ (IP space) 

ü  No predicted tox and safety alerts 
•  no hERG, phospholipidosis, genotox, reactive metabolite warning 
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AZ Proprietary Building Blocks 

•  Internal programme initiated in 2009 
with the goal to design proprietary 
building blocks to enhance and speed 
up exploration of chemical space 

 

F.W. Goldberg et al., Drug Discovery Today 2015, 20, 11–17 
F.W. Goldberg et al., Tetrahedron  2014, 70, 6613-6622 

Y. Chen et al., Synthesis 2015, 679-691 

•  Compounds  
►  have one common reactive group 
►  are small reagents 
►  are not commercially available 
►  are medchem relevant 

 

4k reagents incorporated in 
>70k library compounds 
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Changing Compound Properties Over Time 
Lipophilicity and Molecular Complexity 

Mean clogP since 2002 Mean Fsp3 since 2002* 
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Fsp3 = # sp3-hybridized carbons / total carbon count 
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CCE library collection composition* 
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Biologically Relevant Subsets 

•  Peptidomimetics 
•  Secondary structure mimetics 
•  Diketopiperazinones 
•  Nicotine Adenine Dinucleotide mimetics 
•  Nucleotide mimetics 
•  Carbohydrate mimetics 
•  Macrocycles 
•  Epigentic ligands 
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Compound Origin & ‘Novelty’ 
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Novelty 
Cmpds 

published 
through 
others 

AZ 
cmpds 

published 
through 

AZ 

AZ 
cmpds 

unknown 
in public 

64% 

26% 

10% 

Focus on internal library design led to significant proportion of AZ 
compounds not disclosed externally* 

* according internal database of >86M published cmpds, AZ collection 2015 

Origin 

42% 

37% 

CCE 
libraries  

Commercial 
libraries 

Internal 
projects 

15% 

41% 44% 
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Do we still need to enhance our collection? 
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•  For 1/3 of new projects no quality 
chemical equity is found 

Lack of chemical 
equity 

•  Today, fewer classic target classes 
more PPIs, epigenetic, multi-
domain proteins etc. 

Changing target 
portfolio 

•  More phenotypic screening and 
ever growing need for tools for 
chemical biology and target 
validation 

Screening 
approaches / 

assay 
technologies 

 
“Alternative 

Modalities” e.g. 
peptides, macro-

cycles, NPs  
 
 

New structural motifs 
and classes 

 
 

Cell permeable, 
highly potent and well 
annotated reference 

compounds 
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10 IMED Biotech Unit I Option to include TA or IMED function   

Virtual library 

~4.2K library scaffolds 
~20 000 reactions 
extracted from ELN 
 

R1 = primary amine 
R2 = carboxylic acid 

Scaffold/core Reagents 

O

N
N

R2R1

(ACD, Pharmaron, SRI) 

30K pre-filter reagents  

”1015 Virtual compounds” 

Impossible to fully enumerate 
- Disk storage 
- Search issue 
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Virtual library - Similarity search 
 

O
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N

R2R1
F

F
F

N

S

OH

Automated recycling of chemistry for virtual Screening and library Design 
MJ Vainio, T Kogej, F Raubacher. Journal of chemical information and modeling, 2012, 52, 1777-1786 
 

Basis product approach*: Search in the R1+R2 space instead of R1 x R2 

R1 R2 

(R1 x R2) compounds  
(R1 + R2) compounds 

Allow to search in 1015 virtual cmpds  
Several 2D fingerprints to compare similarity between queries and the VL cmpds 
 



•  Internal design, external synthesis by CRO Internal 
Design 

•  “Boomerang project” with Bayer Pharma HC Cross-
screening 

•  Equivalent number of compounds exchanged with 
partners, e.g. Sanofi 

Collection 
Exchange 

•  Accessing complementary external collections for 
certain number of targets or time 

Collection 
Leasing 

•  IMI European Lead Factory: Access other Pharma 
and innovative academic design Consortia 

•  Your compounds for our targets Open 
Innovation 

Many ways to access novel chemistry 

Open-
innovation 

$$$ 
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Bayer Pharma HC - AstraZeneca ‘Boomerang’ project  
– a successful example of peer-peer collaboration 
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•  Pioneering Joint initiative established between AstraZeneca and Bayer in 2010 (alliance 
extended until 2016), based on mutual trust and shared values 
•  Enables both parties to seek chemistry starting points not available in their internal collections 

Active / Hit Parties provides assay development to prosecute  
HTS and lead cascade 

Lead Optimisation 

Bayer Pharma HC AstraZeneca 

Nominate HTS Target Nominate HTS Target 

Screen 

Target swap 

Transfer chemical series  
Progression through milestone and royalty payments 

IMED Biotech Unit | Discovery Sciences 



Overlap of Bayer Pharma HC and AstraZeneca collection  
– Identical fingerprints 
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Big pharma screening collections: more of the same or unique libraries? The AstraZeneca-Bayer Pharma AG case 
Kogej T, Blomberg N, Greasley PJ, Mundt S, Vainio MJ, Schamberger J, Schmidt G, Huser J. Drug discovery today (2013).  

*) As we are not sharing structures for analysis the 
overlap is based on exact match of molecular 
fingerprints (ECFP4). This is an overestimate of identity 
as a small fraction of non-identical compounds will 
have the same fingerprint 

Ø  3.3% of the total collection (Bayer + AZ is 
overlapping*) 

Ø  95% of the overlap are public domain 
compounds 

⇒ Screening of > 4.2 Millions unique cmpds 
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•  Internal design, external synthesis by CRO Internal 
Design 

•  “Boomerang project” with Bayer Pharma HC Cross-
screening 

•  Equivalent number of compounds exchanged with 
partners, e.g. Sanofi 

Collection 
Exchange 

•  Accessing complementary external collections for 
certain number of targets or time 

Collection 
Leasing 

•  IMI European Lead Factory: Access other Pharma 
and innovative academic design Consortia 

•  Your compounds for our targets Open 
Innovation 

Many ways to access novel chemistry 

Open-
innovation 

$$$ 
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Collection exchanges 
 

Key	challenge:	Securing	stakeholder	
support	

•  Demonstrate	addi-onal	value	from	
partner	collec-on	

•  Ensure	core	AZ	assets	protected	
 Identify set of 

compounds suitable for 
sharing 

Join meeting 
 
 
 
 
 
 
 
 
 
 
 
 

Physically exchange the 
samples 

Principle: quid	pro	quo	exchange	of	compounds	
No	cash	payments	
No	royal-es	
	

Not AZ patents 
Not restriced by other alliances 
Not in active projects 
High quality physical sample and  
sufficient amount (no stock depletion) 
 

2 days 
Standalone computer (not network, clusters) 
Isolated room 
Sharing structures  

2 ICore7, 8 threads, SSD 
2 days (including travel) 
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AstraZeneca: Sanofi exchange 

	210k	novel	screening	compounds	
	200	µL	of	10	mM	solu-on	(>10y	HTS)	

Is AstraZeneca/Sanofi Library Exchange Open 

Innovation's Future?  

Sanofi, AstraZeneca swap 
compounds in new twist on 

open drug R&D 
 

AstraZeneca and Sanofi agree novel 
drugs-sharing deal 

Britain's AstraZeneca and French pharmaceutical 

company Sanofi have agreed a landmark deal to 

share data - for free - in the hope that it could lead 

to breakthrough treatments for disease.  

Drug Giants Seek Edge By Sharing Secrets 
AstraZeneca PLC and Sanofi SA have agreed to 

share thousands of their proprietary chemical 
compounds with each other, an unusual deal that 

shows the creative lengths to which pharmaceutical 
companies will go to pursue new drugs.  

Sanofi-AstraZeneca chemicals swap takes open 
route to R&D 

The deal — the biggest of its kind among major 
pharmaceuticals groups — highlights an increased 

openness to co-operation in an industry criticised in the 
past for secrecy and beggar-thy-neighbour practices. 

 
Strong	rela-onship	founda-on	for	
future	collabora-on	

Posi-ve	example	of	cross	Pharma	
collabora-on	
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Selection process 
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Clustering, grouping 
 

visual inspection 

Final selection 

”Filtering OUT” 

Clustering 

”Value annotation” 

Unwanted 
substructure 

Novelty (to AZ 
collection, 

public, 
vendors and 

patent) 

Filter on 
PhysChem 

2D- Fingerprint 

Similarity to 
literature, 

patent active 
cmpds 

Diversity to 
AZ collection 

Intrinsic 
molecular 
properties 

Desirable 
Physchem 

(lead-
likeness,…) 

“3D” (FSp3, 
PMI) 

Modelling 

Model 
likeness 

(Bayesian) - 
Natural-
Product 

2D 
substructures 

Macrocycles 

Kinase cores 

Specific 
scaffolds 

3D Virtual 
Screening 

β-turn 

α-Helix 

PPI 

Result visualization 
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Cheminformatics assessment of external collections 
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Making every SAR point count: the development of Chemistry 
Connect for the large-scale integration of structure and bioactivity 
data. 
Muresan S, Petrov P, Southan C, Kjellberg MJ, Kogej T, Tyrchan C, 
Várkonyi P, Xie PH. Drug Discov Today. 2011, 16, 1019-30 

High interest in Sanofi 
propriatory compounds 
 
Low in interested in 
publically available compounds 
 
High interest in ”tool compounds” 
 
 
 
 

Novelty 
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•  Internal design, external synthesis by CRO Internal 
Design 

•  “Boomerang project” with Bayer Pharma HC Cross-
screening 

•  Equivalent number of compounds exchanged with 
partners, e.g. Sanofi 

Collection 
Exchange 

•  Accessing complementary external collections for 
certain number of targets or time 

Collection 
Leasing 

•  IMI European Lead Factory: Access other Pharma 
and innovative academic design Consortia 

•  Your compounds for our targets Open 
Innovation 

Many ways to access novel chemistry 

Open-
innovation 
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European Lead Factory 
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- 30 international partners and 150 employees 
 
- Academia, small-medium-large companies 

- Access to up to 500,000 novel compounds 

Concept: Collaborative public-private partnership aiming to deliver innovative drug discovery starting points 

Proposer: 
Target-assay 
 

HTS screening Hit validation 
Activity, chemistry 
purity 

Up to 50 hits 
Returned to  
The proposer 

Process 

Committee 
 agreement 

 C 
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•  Internal design, external synthesis by CRO Internal 
Design 

•  “Boomerang project” with Bayer Pharma HC Cross-
screening 

•  Equivalent number of compounds exchanged with 
partners, e.g. Sanofi 

Collection 
Exchange 

•  Accessing complementary external collections for 
certain number of targets or time 

Collection 
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Many ways to access novel chemistry 

Open-
innovation 
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AZ Open Innovation: New Molecule Profiling 

Your molecules are 
welcome! 

http://openinnovation.astrazeneca.com 

More under 
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Cheminformatic report 
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Main considerations for  
recommendation: 
-  Novelty 
-  Molecular complexity  
-  “Drug discovery friendly” 

IMED Biotech Unit | Discovery Sciences 
With the collaboration of ChemAxon 



•  Internal design, external synthesis by CRO Internal 
Design 

•  “Boomerang project” with Bayer Pharma HC Cross-
screening 

•  Equivalent number of compounds exchanged with 
partners, e.g. Sanofi 

Collection 
Exchange 

•  Accessing complementary external collections for 
certain number of targets or time 

Collection 
Leasing 

•  IMI European Lead Factory: Access other Pharma 
and innovative academic design Consortia 

•  Your compounds for our targets Open 
Innovation 

Many ways to access novel chemistry 

Open-
innovation 
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•  Our compounds for your targets 
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External Discovery Platform 
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Many single disease 
area collaborations 

Support Neglected 
Diseases 

TBDA 

IMI Lead Factory consortium  
(European academia and EFPIA) Strategic  Partnering 

with Academic LG 
Centres of Excellence   

Multi-Target 
 opportunities 

Increase 
value of 
screening 
collections 

AZ Collabn 

National Cmpd 
Collection 

Innovative 
chemistry: 
Increase 
diversity & 
quality of 
leads 

AZ Compound 
Collection 
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•  Continuous need to evolve internal compound collection and enabling access to 
external compounds 

•   Effort to capitalize on the validated library chemistry via “virtual library” 

•  Open Innovation platform great opportunity for academia and research institutes to 
get their compounds screened by AZ or to access our collection for their screens 

•   Increase value of screening collection by exposing it to externally identified 
innovative targets 

Summary 
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